
Appendix  TA-3     Result of Questionnaire Survey for the Inventory Survey on NISs (for Selective Answers)

Questions & Selections Answers
% Major Descriptive Answers

I GENERAL
1 Time consuming activity

1. Instruction & distribution of format 29
2. Survey in NISO 79
3. Compilaiton in NISO 36
4. Others 79

2 Activities of RIO
1. Orientation and distribution of format 93
2. Copy of format to FDs 79
3. NISOs' survey support 64
4. Compilation of results 57
5. Print of results 43
6. Inputting data support 57
7. Check of results 64
8. Others 64

3 Why RIO could not check the data?
1. No available manpower. 36
2. No enough time to check 57
3. It was deemed unnecessary. 21
4. No problem on collected data 21
5. Others 64

4 Problems at RIO
1. No enough manpower. 50
2. No enough budget for activity 57
3. No enough budget for materials 36
4. Not understandable format 36
5. Dispersion and/or loss of records 64
6. The data are not usually collected. 71
7. Others 50

5 CD writing and reading in NISOs
1. Both possible 14
2. Reading 71
3. Neither write nor read 7
4. Others 21

6 FD writing and reading
1. Both possible 71
2. Reading 29
3. Neither write nor read 7
4. Others 7

7 Windows of NISOs
1.Windows 95 0
2.Windows 98 57
3.Windows 2000 7
4.Windows XP 43
5. Others 7

8 Printers in NISOs
1. Color 21
2. Black and white 71
3. No printer 14
4. Others 21

9 Problems at NISO
1. No enough manpower due to ISF collection 86
2. No enough manpower due to regular works 64
3. No enough budget for activities 64
4. No enough budget for materials 64
5. Not understandable format 36
6. Dispersion and/or loss of records 71
7. The data are not usually collected. 64
8. Others 36

10 Volume of required data
1. Too many to answer properly 64
2. Appropriate 50
3. Small input due to unclear porpose 43
4. Others 14

Limited number of personnel, inavailability of data

Lack of hydro-meteorological and other data, multiple
water sources in a NIS, data collection by field staff
(no enough instruction), lack of time and manpower,
regular works

To retrieve format, no fund, to collect data, other
regular works, limited number of staff

Follow-up, to provide information, assessment of
status, to monitor progress, random check of data

Time constraints, lack of manpower, not enough
orientation in CO, incomplete data from field

NISOs are not serious, service vehicles were
occupied, lack of hydro-meteorological and other
data, multiple water sources in a NIS, no field
verification, less priority by NISO
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Appendix  TA-3     Result of Questionnaire Survey for the Inventory Survey on NISs (for Selective Answers)

Questions & Selections Answers
% Major Descriptive Answers

11 Expense item
1. Telecommunication 71
2. Mailing and/or posting 57
3. CDs 86
4. FDs 57
5. Papers to print out 93
6. Inks for printers 93
7. Transportation fee 43
8. Fuel for transportation 100
9. Hiring personnel 29
10. Purchasing of data 21
11. Allowances for NIA staff 50
12. Others 14

12 Suitable months
Reason 86

January 43
February 50
March 43
April 36
May 14
June 14
July 50
August 36
September 14
October 14
November 0
December 14

13 Frequency
Reason 86

Once/year 14
Once/2 years 79
Once/3 years 21

II QUALITY OF DATA
1 COMMON

1.1 Incomplete data
1. No appropriate data 79
2. No knowledge for data collection 29
3. Financial constraints 57
4. No observation facilities 71
5. No manpower to observe 50
6. Dispersion and/or loss of records 64
7. Others 50

1.2 Inappropriate change of cell contents
1. Not known instruction 50
2. Neglect of instruction 29
3. Unfamiliarity on Excel 50
4. Incomplete instruction to personnel 71
5. Others 43

1.3 Mistakes on units
1. Not accustomed 50
2. No enough attention 50
3. Others 36

2 WATER RESOURCE AND IRRIGATION REQUIREMENT INFORMATION
2.1 Lack of discharge data

1. Malfunctioning of observation facilities 86
2. Lack of manpower 71
3. Never been observed 0
4. Not necessary 7
5. Not possible to compile 57
6. NISOs could not understand how to compile 21
7. Others 43

2.2 Discharge management without data
1. Experiences 86
2. All diverted in dry season 57
3. All diverted in wet season, except flood perio 29
4. Farmers requests 29
5. According to the schedule 50
6. Others 21

Dilapidated observation facilities, NISOs' low priority,
no calibration of observation facilities, incapable
personnel

No through instruction to the operator, no enough
Excel worksheets for deviation from standard number
of source/canals

By mistake, not frequently used, not accustomed

They are reported, lack of hydro-meteorological and
other data, multiple water sources in a NIS,
dipersion/loss of records, present O&M monitoring
requiring less data

Crop maintenance stage, lean collection period, cut-
off period

No drastic change in a year,  too much work,
compiled annually and processed next year, limited
number of personnel, more significant in 4 crop
seasons, logical/practical
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Appendix  TA-3     Result of Questionnaire Survey for the Inventory Survey on NISs (for Selective Answers)

Questions & Selections Answers
% Major Descriptive Answers

2.3 Inappropriate change of cell contents for mean value calculation
1. No instruction 57
2. NISOs kept instruction. 79
3. Not enough attention 57
4. Unfamiliarity on Excel 50
5. Others 21

3 FUNCTIONALITY INFORMATION OF IRRIGATION AND DRAINAGE FACILITIES
3.1 Incomplete data

1. No appropriate data 71
2. Dispersion and/or loss of records 71
3. No knowledge for data collection 36
4. No time to survey in the field 79
5. No available manpower 79
6. It was deemed unnecessary to fill all. 36
7. Others 7

3.2 Different format
1. RIO's falure on format distribution 14
2. NISOs did not keep RIO's instruction. 36
3. NISOs did not understand RIO's instruction. 21
4. No such a case in my region 50
5. Others 57

3.3 Wrong way of selection (change "0" to other symbols instead of "1")
1. Other symbols look clearer. 21
2. Not understood properly 79
3. Others 36

3.4 No answers
1. Not possible to answer 71
2. NISOs did not correctly choose "None". 79
3. NISOs forgot some. 43
4. Others 36

4 ORGANIZATION AND O&M INFORMATION
4.1 1 set of answers of NISs under 1 NISO

1. NISOs thought NISO base, not NIS base. 50
2. Not compiled for NIS base 57
3. NISOs did not know instruction. 0
4. No time to compile 36
5. Others 57

4.2 Base of PoWs
1. NISO base 36
2. NIS base 43
3. Both 29
4. Others 29

III OTHERS
Comments 50 -The activity should be well-financed.

-Excel worksheet should provide for unique situation
or condition in NIS/NISO e.g. water distribution
scheme of NIS with multiple source of water supply
affecting the water requirement calculations.
-Personnel should be hired.
-Official implementation through memo circular
-CO staff should go to RIOs.
-Symplify further the format
-Old records could hardly found.
-CO should prepare a policy guidelines including
penalties/ sanction for non-compliance

No through instruction to the operator, NISO did not
understand the relevance of the data relationship

No through instruction to the operator, no available
data, some facilities are not functional

No through instruction to the operator, some O&M
data from integrated systems were compiled and
submitted as one

No through instruction to the operator, no through
study of the format due to time constraint,
overlooking, no instructions
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Appendix TA-8 Maintenance, Rehabilitation and Improvement (MRI) Plan for Three Pilot NISs

I.   AMRIS (Region III)
1.  General and Hydrology Information

The general and hydrology informations of NIS are as follows (refer to Part I to III and Table A2-4 in the Manual

Designed Programmed Designed Programmed
1. ha 20,091 17,428 26,791 23,240

(South main canal area) ha (9,395) (10,723) (10,129) (11,561)
2. m3/sec 3,030 - - -
3. m3/sec 44.00 - - -

(South main canal area) m3/sec (16.64) - - -
4. m3/sec - 91.91 - 105.43
5. m3/sec - 31.80 - 54.00
6. m3/sec - 32.42 44.00 38.81

(South main canal area) m3/sec - (19.94) - (19.31)
7. m3/sec

(South main canal area) m3/sec
Note: Maximum unit land soaking irrigation requirement, wet: 1.86 lit/sec/ha, dry: 1.67 lit/sec/ha

2.  Maintenance Plan

2.1  Diversion Dam

2.1.1  General and Structural Dimensions

The general and structural deimensions are picked-up from Table A2-4 (1) in the Manual

Width (m) Height (m) Length (m) No.(pc.)
1. 525.00 11.50 - 1
2. 480.00 3.00 100.00 1
3. Spillway (gate type) 79.00 2.50 - 6
4. 15.00 4.50 100.00 1
5. 15.00 4.50 100.00 2
6. 1.00 1.00 - 10
7. 1.00 1.00 - 12
8. - 5.00 202.00 1
9. - 5.00 202.00 1

10. - 3.00 58.00 1
11. - 4.50 108.00 1

2.1.2  Maintenance Plan

The maintenance components and scales are picked-up from Table A3-7 (1) and A3-8 (1) in the Manual

Scale Width (m) Height (m) Length (m) No.(pc.)
1. large 15.00 4.50 100.00 1
2. large 15.00 4.50 100.00 2
3. medium - 5.00 202.00 1
4. medium - 5.00 202.00 1
5. small - 3.00 58.00 1
6. medium - 4.50 108.00 1
7. Greasing of sluice way gates (left and right) large 15.00 4.50 - 3
8. small 1.00 1.00 - 22

2.1.3  Maintenance Cost

The maintenace costs are estimated as follows

(unit: peso)
Type Unit Quntities Unit Cost Amount

1. large m 1.50 3,250 4,900
2. large m 1.50 3,250 4,900
3. medium m 20.20 970 19,600
4. medium m 20.20 970 19,600
5. small m 5.80 520 3,000
6. medium m 10.80 1,840 19,900
7. Greasing of sluice way gates (left and right) large set 3.00 2,100 6,300
8. Greasing of intake gates (left and right) small set 22.00 450 9,900

Total Annual Maintenance Cost 88,100
Maintenance Cost / Service Area 3

Summary Table of General and Hydrolgy Informations

Description Unit Wet Season (Aug.) Dry Season (Dec.)

Service area:

Max. flood discharge:
Total Design intake discharge

Max. available water resources:
Average available water resources:
Max. water requirement:

Revised design intake discharge: 32.42 38.81
19.94 19.31

Summary Table of General and Structural Dimensions for Diversion Dam
Description

Diversion dam
Spillway (weir type)

Sluice way gate (left)
Sluice way gate (right)
Intake gate (left)
Intake gate (right)
Protection dike (left)
Protection dike (right)
Protection sidewall (left)
Protection sidewall (right)

Summary Table of Maintenance Components for Diversion Dam
Maintenance Component

Repair of sluice way (left)
Repair of sluice way (right)
Repair of protection dike (left)
Repair of protection dike (right)
Repair of protection sidewall (left)

Greasing of intake gates (left and right)

Summary Table of Maintenance Cost for Diversion Dam

Repair of protection sidewall (right)

Maintenance Component
Repair of sluice way (left)
Repair of sluice way (right)
Repair of protection dike (left)
Repair of protection dike (right)
Repair of protection sidewall (left)
Repair of protection sidewall (right)
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2.2  South Main and Lateral Canal

2.2.1  General and Structural Dimensions

The general and structural deimensions are picked-up from Table A2-4 (3) in the Manual

Service Area Rivised Q Length Width Height Related Str.
(ha) (m3/sec) (km) (m) (m) (set)

1. Main Canal 10,723 19.94 29.60 11.00 1.50 21
2. Lateral A 261 0.49 3.42 1.50 1.00 8
3. Lateral Bacao 429 0.80 16.50 1.25 1.00 12
4. Lateral B 786 1.46 15.93 1.00 0.80 10
5. Lateral C 219 0.41 7.27 1.75 1.00 6
6. Lateral D 1,184 2.20 32.04 2.25 1.00 13
7. Lateral E 1,552 2.89 54.38 3.60 1.50 31
8. Lateral F 448 0.83 13.42 2.00 1.00 9
9. Lateral G 75 0.14 0.94 0.90 0.70 1

10. Lateral H 114 0.21 2.09 1.35 0.80 1
11. Lateral I 80 0.15 3.13 1.00 0.60 1
12. Lateral J 1,846 3.43 58.65 3.00 1.20 36
13. Lateral J-extra 52 0.10 2.05 1.00 0.70 1
14. Lateral K 291 0.54 9.30 1.75 1.00 7
15. Lateral L 757 1.41 16.87 3.40 1.20 7
16. Lateral M 280 0.52 11.12 2.50 1.00 7
17. San. Marcos 230 0.43 10.53 0.75 0.70 3

2.2.2  Maintenance Plan

The maintenance components and scales are picked-up from Table A3-7 (3) and A3-8 (3) in the Manual

Scale Length (km) Width (m) Height (m) No.(pc.)
1. large 29.60 11.00 1.50 1
2. large 29.60 11.00 1.50 1
3. large 29.60 11.00 1.50 1
4. large - - - 3
5. medium 3.42 1.50 1.00 1
6. medium 3.42 1.50 1.00 1
7. medium 3.42 1.50 1.00 1
8. medium - - - 1
9. medium 16.50 1.25 1.00 1

10. medium 16.50 1.25 1.00 1
11. medium 16.50 1.25 1.00 1
12. medium - - - 11
13. medium 15.93 1.00 0.80 1
14. medium 15.93 1.00 0.80 1
15. medium 15.93 1.00 0.80 1
16. medium - - - 5
17. medium 7.27 1.75 1.00 1
18. medium 7.27 1.75 1.00 1
19. medium 7.27 1.75 1.00 1
20. medium - - - 4
21. large 32.04 2.25 1.00 1
22. large 32.04 2.25 1.00 1
23. large 32.04 2.25 1.00 1
24. large - - - 7
25. large 54.38 3.60 1.50 1
26. large 54.38 3.60 1.50 1
27. large 54.38 3.60 1.50 1
28. large - - - 19
29. large 13.42 2.00 1.00 1
30. large 13.42 2.00 1.00 1
31. large 13.42 2.00 1.00 1
32. large - - - 5
33. medium 0.94 0.90 0.70 1
34. medium 0.94 0.90 0.70 1
35. medium 0.94 0.90 0.70 1
36. medium - - - 1
37. medium 2.09 1.35 0.80 1
38. medium 2.09 1.35 0.80 1

Summary Table of General and Structural Dimensions for South Main and Lateral Canal

Name of Canal
Discharge
(m3/sec)
19.39
0.27
0.40
1.62
0.28
2.32
3.56
0.81
0.05
0.19
0.24
5.10
0.12
0.61
1.55
1.40
1.62

Summary Table of Maintenance Components for Main and Lateral Canal
Maintenance Component

Repair of damaged south main canal
Repair of leaked south main canal
Desilting of south main canal
Maintenance of related structure of south main canal
Repair of damarged Lateral A
Repair of leaked Lateral A
Desilting of Lateral A
Maintenance of related structure of Lateral A
Repair of damaged Lateral Bacao Creek
Repair of leaked Lateral Bacao Creek
Desilting of Lateral Bacao Creek
Maintenance of related structure of Lateral Bacao Cree
Repair of damaged Lateral B
Repair of leaked Lateral B
Desilting of Lateral B
Maintenance of related structure of Lateral B
Repair of damaged Lateral C
Repair of leaked Lateral C
Desilting of Lateral C
Maintenance of related structure of Lateral C
Repair of damaged Lateral D
Repair of leaked Lateral D
Desilting of Lateral D
Maintenance of related structure of Lateral D
Repair of damaged Lateral E
Repair of leaked Lateral E
Desilting of Lateral E
Maintenance of related structure of Lateral E
Repair of damaged Lateral F
Repair of leaked Lateral F
Desilting of Lateral F
Maintenance of related structure of Lateral F
Repair of damaged Lateral G
Repair of leaked Lateral G
Desilting of Lateral G
Maintenance of related structure of Lateral G
Repair of damaged Lateral H
Repair of leaked Lateral H
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39. medium 2.09 1.35 0.80 1
40. medium - - - 1
41. medium 3.13 1.00 0.60 1
42. medium 3.13 1.00 0.60 1
43. medium 3.13 1.00 0.60 1
44. medium - - - 1
45. large 58.65 3.00 1.20 1
46. large 58.65 3.00 1.20 1
47. large 58.65 3.00 1.20 1
48. large - - - 21
49. medium 2.05 1.00 0.70 1
50. medium 2.05 1.00 0.70 1
51. medium 2.05 1.00 0.70 1
52. large 9.30 1.75 1.00 1
53. large 9.30 1.75 1.00 1
54. large 9.30 1.75 1.00 1
55. large - - - 4
56. large 16.87 3.40 1.20 1
57. large 16.87 3.40 1.20 1
58. large 16.87 3.40 1.20 1
59. large - - - 4
60. large 11.12 2.50 1.00 1
61. large 11.12 2.50 1.00 1
62. large - - - 4
63. medium 10.53 0.75 0.70 1
64. medium 10.53 0.75 0.70 1
65. medium 10.53 0.75 0.70 1
66. medium - - - 3

Note: The greasing plan of related canal structure will be included in maintenance plan of related structures.

2.2.3  Maintenance Cost

The maintenace costs are estimated as follows

(unit: peso)
Type Unit Quntities Unit Cost Amount

1. large km 3.00 66,400 199,200
2. large km 3.00 54,700 164,100
3. large km 3.00 10,500 31,500
4. large place 1.00 294,200 294,200
5. large km 19.60 37,600 737,000
6. medium km 6.20 22,900 142,000
7. large km 19.60 37,600 737,000
8. medium km 6.20 22,900 142,000
9. large km 18.50 1,300 24,100

10. medium km 6.20 300 1,900
11. large place 21.00 33,800 709,800
12. medium place 9.00 12,700 114,300

Total 3,297,100
Note: The greasing cost of related canal structure will be included in maintenance cost of related structures.

2.3  Annual Maintenance Cost for AMRIS

(Service area: Dam 26,791 ha, Canal 10,129 ha, unit: peso)

< Actural amount: 539 Peso/ha 
  (see page 4-13 in the Main Report)

Desilting of Lateral H
Maintenance of related structure of Lateral H
Repair of damaged Lateral I
Repair of leaked Lateral I
Desilting of Lateral I
Maintenance of related structure of Lateral I
Repair of damaged Lateral J
Repair of leaked Lateral J
Desilting of Lateral J
Maintenance of related structure of Lateral J
Repair of damaged Lateral J-extra
Repair of leaked Lateral J-extra
Desilting of Lateral J-extra
Repair of damaged Lateral K
Repair of leaked Lateral K
Desilting of Lateral K
Maintenance of related structure of Lateral K
Repair of damaged Lateral L
Repair of leaked Lateral L
Desilting of Lateral L
Maintenance of related structure of Lateral L
Repair of damaged Lateral M
Repair of leaked Lateral M
Maintenance of related structure of Lateral M
Repair of damaged Lateral San. Marcos
Repair of leaked Lateral San. Marcos
Desilting of Lateral San. Marcos
Maintenance of related structure of Lateral San. Marco

Maintenance Component
Repair of damaged south main canal

Summary Table of Maintenance Cost for Main and Lateral Canal

Repair of leaked south main canal
Desilting of south main canal
Maintenance of related structure of south main canal
Repair of damarged Lateral Canal
Repair of damarged Lateral Canal
Repair of leaked Lateral Canal
Repair of leaked Lateral Canal
Desilting of Lateral Canal
Desilting of Lateral Canal
Maintenance of related structure of Lateral Canal
Maintenance of related structure of Lateral Canal

Summary table of Annual Maintenance Cost
Description Maintenance Cost Maintenance Cost / Service Area

1. Diversion Dam 88,100 3
2. Main/Lateral Canal 3,297,100 326
Annual Total Maintenance Cost 3385200 329
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3. Rehabilitation and Improvement Plan

3.1  Diversion Dam

3.1.1  Present Conditions of Diversion Dam

The present conditions of diversion dam are picked-up "Severe" from Table A3-8 (1) in the Manual

Scale Width (m) Height (m) Length (m) No.(pc.)
1. medium 525.00 11.50 100.00 1

3.1.2  Rehabilitation and Improvement Cost for Diversion Dam

The rehabilitation and improvement costs are estimated as follows

(unit: peso)
Type Unit Quntities Unit Cost Amount

1. medium m 160.00 2,980,000 476,800,000
476,800,000

Note: The R/I Cost for Bustos Diversion Dam in "The Rehabilitation Project of Angat-Maasim River Irrigation System" is Pesos 470,000,000.

3.2  Main and Lateral Canal (South Main Canal Area)

3.2.1  Present Conditions of South Main and Lateral Canal

The present conditions of south main and lateral canal are picked-up "Severe"in Table A3-8 (3)

Scale Length (m) Width (m) Height (m) No.(pc.)
1. large - - - 18
2. medium - - - 1
3. large - - - 12
4. large - - - 4
5. medium - - - 1
6. medium - - - 1

3.2.2  Rehabilitation and Improvement Cost for South Main and Lateral Canal

The rehabilitation and improvement costs are estimated as follows

(unit: peso)
Type unit Quantities Unit Cost Amount

1. large place 2 4,250,000 8,500,000
2. medium place 1 222,000 222,000
3. large place 2 854,000 1,708,000
4. large place 1 854,000 854,000
5. medium place 1 222,000 222,000
6. medium place 1 222,000 222,000

Total 11,728,000

3.3  Rehabilitation and Improvemen  Cost for Angat RIS (South Main Canal Area)

(Service area: Dam 26,791 ha, Canal 10,129 ha, unit: peso)

< Actural amount: 603 Peso/ha/year x 30 years
  = 18,100 Peso/ha
  (see page 4-13 in the Main Report)

Summary Table of Present Conditions for Diversion Dam
Part of Facilitity Present Conditions 
D/S Apron severe damaged

Summary Table of Rehabilitation and Improvement Cost for Diversion Dam
Rehabilitation and improvement Component

Improvement of D/S Apron
Total

Summary Table of Present Conditions for South Main and Lateral Canals
Part of Facilitity Present Conditions 

Impr. of related S. of M.C.  severe damaged/sediment/rus
Impr. of related S. of Lat. Bacao  severe rust
Impr. of related S. of Lat. E  severe scoured
Impr. of related S. of Lat. F  severe scoured
Impr. of related S. of Lat. H  severe scoured
Impr. of related S. of J-extra  severe rust

Summary table of Rehabilitation and Improvement Cost for South Main and Lateral Canals
Rehabilitation and Improvement Component

Improvement of related structures of South Main Cana
Improvement of related structures of Lateral Bacao
Improvement of related structures of Lateral E
Improvement of related structures of Lateral F
Improvement of related structures of Lateral H
Improvement of related structures of Lateral J-extra

Summary Table of Rehabilitation and Improvement Cost
Description R/I Cost R/I Cost / Service Area

1. Diversion Dam 476,800,000 17,800
2. Main/Lateral Canal 11,728,000 1,200
Total R/I Cost 488,530,000 19,000
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II.   Sta. Cruz RIS (Region IV)

1.  General and Hydrology Information

The general and hydrology informations of NIS are as follows (refer to Part I to III and Table A2-4 in the Manual

Designed Programmed Designed Programmed
1. ha 2,184 2,070 - 2,010
2. m3/sec 750 - - -
3. m3/sec 3.86 - - -
4. m3/sec - 11.22 - 21.14
5. m3/sec - 4.28 - 5.79
6. m3/sec - 4.60 - 3.54
7. m3/sec

Note: Maximum unit land soaking irrigation requirement, wet: 2.22 lit/sec/ha, dry: 1.76 lit/sec/ha

2.  Maintenance Plan

2.1  Diversion Dam

2.1.1  General and Structural Dimensions

The general and structural deimensions are picked-up from Table A2-4 (1) in the Manual

Width (m) Height (m) Length (m) No.(pc.)
1. 80.00 7.87 - 1
2. 75.00 2.94 8.50 1
3. 5.00 3.00 - 1
4. 1.80 2.80 - 3
5. - 7.00 50.00 1
6. - 9.00 43.50 1

2.1.2  Maintenance Plan

The maintenance components and scales are picked-up from Table A3-7 (1) and A3-8 (1) in the Manual

Scale Width (m) Height (m) Length (m) No.(pc.)
1. medium 75.00 2.94 8.50 1
2. medium 5.00 3.00 8.50 1
3. medium - 9.00 50.00 1
4. medium 5.00 3.00 - 1
5. medium 5.00 3.00 - 1
6. medium 5.00 3.00 - 1
7. Greasing of sluice way gate (left) medium 5.00 3.00 - 1
8. large 1.80 2.80 - 3
9. large 1.80 2.80 - 3

10. large 1.80 2.80 - 3

2.1.3  Maintenance Cost

The maintenace costs are estimated as follows

(unit: peso)
Type Unit Quntities Unit Cost Amount

1. medium m 7.50 1,680 12,600
2. medium m 1.00 2,170 2,200
3. medium m 5.00 1,840 9,200
4. medium set 1.00 68,000 68,000
5. medium set 1.00 1,320 1,300
6. medium set 1.00 3,650 3,700
7. Greasing of sluice way gate (left) medium set 1.00 690 700
8. large set 1.00 46,600 46,600
9. large set 1.00 2,500 2,500

10. large set 3.00 600 1,800
Total Annual Maintenance Cost 146,800

Summary Table of General and Hydrolgy Informations

Description Unit
Wet Season (Aug.) Dry Season (Jan.)

Service area:
Max. flood discharge:
Total Design intake discharge
Max. available water resources:
Average available water resources:
Max. water requirement:
Revised design intake discharge: 3.86 3.54

Summary Table of General and Structural Dimensions for Diversion Dam
Description

Diversion dam
Spillway (weir type)
Sluice way gate (left)
Intake gate (left)
Protection sidewall (left)
Protection sidewall (right)

Summary Table of Maintenance Components for Diversion Dam
Maintenance Component

Repair of weir
Repair of sluice way (left)
Repair of protection sidewall (right)
Repair of sluice way gate (left)
Replace of seal rubber for sluice way gate (left)
Repainting of sluice way gate (left)

Repair of intake gate (left)

Greasing of intake gate (left)

Summary Table of Maintenance Cost for Diversion Dam

Repainting of intake gate (left)

Maintenance Component
Repair of weir
Repair of sluice way (left)
Repair of protection sidewall (right)
Repair of sluice way gate (left)
Replace of seal rubber for sluice way gate (left)
Repainting of sluice way gate (left)

Repair of intake gate (left)
Repainting of intake gate (left)
Greasing of intake gate (left)
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2.2  Main and Lateral Canal

2.2.1  General and Structural Dimensions

The general and structural deimensions are picked-up from Table A2-4 (3) in the Manual

Service Area Rivised Q Length Width Height Related Str.
(ha) (m3/sec) (km) (m) (m) (set)

1. Main Canal 2,184 3.86 13.34 3.30 3.40 11
2. Lateral A 869 1.54 25.55 2.05 1.30 13
3. Lateral B 221 0.39 5.25 1.00 0.80 10
4. Lateral C 182 0.32 10.17 1.45 0.85 13
5. Lateral D 59 0.10 10.81 1.00 0.80 21
6. Lateral E 523 0.92 11.98 1.20 0.85 24

2.2.2  Maintenance Plan

The maintenance components and scales are picked-up from Table A3-7 (3) and A3-8 (3) in the Manual

Scale Length (km) Width (m) Height (m) No.(pc.)
1. medium 3.86 3.30 3.40 1
2. medium 3.86 3.30 3.40 1
3. medium 3.86 3.30 3.40 1
4. medium - - - 4
5. large 25.55 2.05 1.30 1
6. large 25.55 2.05 1.30 1
7. large 25.55 2.05 1.30 1
8. large - - - 2
9. medium 5.25 1.00 0.80 1

10. medium 5.25 1.00 0.80 1
11. medium 5.25 1.00 0.80 1
12. medium 10.17 1.45 0.85 1
13. medium 10.17 1.45 0.85 1
14. medium 10.17 1.45 0.85 1
15. medium 10.81 1.00 0.80 1
16. medium 10.81 1.00 0.80 1
17. medium 10.81 1.00 0.80 1
18. medium 11.98 1.20 0.85 1
19. medium 11.98 1.20 0.85 1
20. medium 11.98 1.20 0.85 1

Note: The greasing plan of related canal structure will be included in maintenance plan of related structures.

2.2.3  Maintenance Cost

The maintenace costs are estimated as follows

(unit: peso)
Type Unit Quntities Unit Cost Amount

1. medium km 0.20 37,500 7,500
2. medium km 0.20 32,600 6,500
3. medium km 0.20 2,500 500
4. medium place 1.00 82,800 82,800
5. large km 1.30 37,600 48,900
6. medium km 1.90 22,900 43,500
7. large km 1.30 37,600 48,900
8. medium km 1.90 22,900 43,500
9. large km 1.30 1,300 1,700

10. medium km 1.90 300 600
11. large place 1.00 33,800 33,800

Total 318,200
Note: The greasing cost of related canal structure will be included in maintenance cost of related structures.

2.3  Annual Maintenance Cost for Sta. Cruz RIS

(Service area: 2,070 ha, unit: peso)

< Actural amount: 266 Peso/ha 
  (see page 4-13 in the Main Report)

Summary Table of General and Structural Dimensions for South Main and Lateral Canal

Name of Canal
Discharge
(m3/sec)

3.86
1.54
0.39
0.32
0.10
0.92

Summary Table of Maintenance Components for Main and Lateral Canal
Maintenance Component

Repair of damaged main canal
Repair of leaked main canal
Desilting of main canal
Maintenance of related structure of main canal
Repair of damarged Lateral A
Repair of leaked Lateral A
Desilting of Lateral A
Maintenance of related structure of Lateral A
Repair of damaged Lateral B
Repair of leaked Lateral B
Desilting of Lateral B
Repair of damaged Lateral C
Repair of leaked Lateral C
Desilting of Lateral C
Repair of damaged Lateral D
Repair of leaked Lateral D
Desilting of Lateral D
Repair of damaged Lateral E
Repair of leaked Lateral E
Desilting of Lateral E

Summary Table of Maintenance Cost for Main and Lateral Canal
Maintenance Component

Repair of damaged main canal
Repair of leaked main canal
Desilting of main canal
Maintenance of related structure of main canal
Repair of damarged Lateral Canal
Repair of damarged Lateral Canal
Repair of leaked Lateral Canal
Repair of leaked Lateral Canal
Desilting of Lateral Canal
Desilting of Lateral Canal
Maintenance of related structure of Lateral Canal

Summary table of Annual Maintenance Cost
Description Maintenance Cost

1. Diversion Dam 146,800
2. Main/Lateral Canal 318,200
Annual Total Maintenance Cost 465,000
Maintenance Cost / Servuce Area 220
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3. Rehabilitation and Improvement Plan

3.1  Diversion Dam

3.1.1  Present Conditions of Diversion Dam

The present conditions of diversion dam are picked-up "Severe" from Table A3-8 (1)

Scale Width (m) Height (m) Length (m) No.(pc.)
1. medium 80.00 7.87 8.50 1.00
2. medium 80.00 0.70 20.00 1.00
3. medium - 7.00 50.00 1.00

3.1.2  Rehabilitation and Improvement Cost for Diversion Dam

The rehabilitation and improvement costs are estimated as follows

(unit: peso)
Type Unit Quntities Unit Cost Amount

1. medium m 80.00 1,250,000 100,000,000
2. medium m2 1,600.00 3,500 5,600,000
3. medium m 50.00 97,000 4,850,000

110,450,000
Note: The R/I Cost for Sta. Cruz Diversion Dam in "The Rehabilitation Project of Sta. Cruz River Irrigation System" is Pesos 79,000,000.

3.2  Main and Lateral Canal

3.2.1  Present Conditions of Main and Lateral Canal

    The present conditions of main and lateral canal are picked-up "Severe" in Table A3-8 (3) in the Manual.

Howevere, there is no "severe" in Table A3-8 (3) in the Manual

3.2.2  Rehabilitation and Improvement Plan for South Main and Lateral Canal

    Therefore, the rehabilitation and improvement plan for main and lateral canals is not necessary

3.2.3  Rehabilitation and Improvement Cost for South Main and Lateral Canal

    Therefore, the rehabilitation and improvement cost for main and lateral canals is not necessary

3.3  Rehabilitation and Improvemen  Cost for Sta. Cruz RIS

(Service area: 2,184 ha, unit: peso)

< Actural amount: 742 Peso/ha/year x 70 years
  = 51,900 Peso/ha
  (see page 4-13 in the Main Report)

Summary Table of Present Conditions for Diversion Dam
Part of Facilitity Present Conditions 
D/S Apron severe damaged/scoured
D/S Riverbed protection severe scoured
Protection sidewall (left)severe washed/scoured/damaged

Summary Table of Rehabilitation and Improvement for Diversion Dam
Rehabilitation and improvement Component

Improvement of D/S apron
Improvement of D/S riverbed protection
Improvement of protection sidewall (left)
Total

Summary Table of Rehabilitation and Improvement Cost
Description R/I Cost

1. Diversion Dam 110,450,000
2. Main/Lateral Canal 0
Total R/I Cost 110,450,000
R/I Cost / Service area 50,600
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III.   Aganan RIS (Region VI)

1.  General and Hydrology Information

The general and hydrology informations of NIS are as follows (refer to Part I to III and Table A2-4 in the Maual

Designed Programmed Designed Programmed
1. ha 5,500 4,472 - 2,000
2. m3/sec 830 - - -
3. m3/sec 8.25 - - -
4. m3/sec - 7.52 - 8.56
5. m3/sec - 1.60 - 2.06
6. m3/sec - 7.42 - 1.54
7. m3/sec

Note: Maximum unit land soaking irrigation requirement, wet: 1.66 lit/sec/ha, dry: 0.77 lit/sec/ha

2.  Maintenance Plan

2.1  Diversion Dam

2.1.1  General and Structural Dimensions

The general and structural deimensions are picked-up from Table A2-4 (1) in the Manual

Width (m) Height (m) Length (m) No.(pc.)
1. 81.50 8.36 - 1
2. 76.90 5.81 52.00 1
3. 4.60 2.90 - 1
4. 1.85 1.45 - 7
5. 3.00 5.50 135.70 1
6. 3.00 - - 1
7. - - - 1
8. - 6.25 141.50 1

2.1.2  Maintenance Plan

The maintenance components and scales are picked-up from Table A3-7 (1) and A3-8 (1) in the Manual

Scale Width (m) Height (m) Length (m) No.(pc.)
1. small 81.50 0.70 50.00 1
2. medium 1.50 10.00 8.00 2
3. medium 15.00 3.00 20.00 1
4. medium 3.00 5.50 135.70 1
5. medium 4.60 2.90 - 1
6. medium 4.60 2.90 - 1
7. medium 4.60 2.90 - 1
8. medium 4.60 2.90 - 1
9. Repainting of intake gate medium 1.85 1.45 - 7

10. Greasing of intake gate medium 1.85 1.45 - 7

2.1.3  Maintenance Cost

The maintenace costs are estimated as follows

(unit: peso)
Type Unit Quntities Unit Cost Amount

1. small m2 400.00 174 69,600
2. medium pc. 1.00 29,300 29,300
3. medium lot 1.00 58,540 58,500
4. medium m 14.00 970 13,600
5. medium set 1.00 68,000 68,000
6. medium set 1.00 1,320 1,300
7. medium set 1.00 690 700
8. medium set 1.00 1,250 1,300
9. medium set 1.00 1,250 1,300

10. medium set 7.00 510 3,600
Total 242,300
Greasing of intake gate

Replace of seal rubber for sluice way gate
Greasing of sluice way gate
Repainting of sluice way gate
Repainting of intake gate

Repair of sluice way pier 
Repair of intake concrete
Repair of protection dike (left)
Repair of sluice way gate

Greasing of sluice way gate

Summary Table of Maintenance Cost for Diversion Dam
Maintenance Component

Repair of D/S riverbed protection

Repair of protection dike (left)
Repair of sluice way gate
Replace of seal rubber for sluice way gate
Repainting of sluice way gate

Maintenance Component
Repair of D/S riverbed protection
Repair of sluice way pier
Repair of intake concrete

Protection dike (right)
Protection sidewall (left)
Protection sidewall (right)

Summary Table of Maintenance Components for Diversion Dam

Spillway (weir type)
Sluice way gate (right)
Intake gate (right)
Protection dike (left)

1.54

Summary Table of General and Structural Dimensions for Diversion Dam
Description

Diversion dam

Average available water resources:
Max. water requirement:
Revised design intake discharge: 7.42

Service area:
Max. flood discharge:
Design intake discharge
Max. available water resources:

Summary Table of General and Hydrolgy Informations

Description Unit
Wet Season (June) Dry Season (Nov.)
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2.2  Main and Lateral Canal

2.2.1  General and Structural Dimensions

The general and structural deimensions are picked-up from Table A2-4 (3) in the Manual

Service Area Rivised Q Length Width Height Related Str.
(ha) (m3/sec) (km) (m) (m) (set)

1. Main Canal 4,472 7.42 11.85 3.25 3.50 11
2. Lateral A 1,379 #DIV/0! 18.31 1.25 1.00 14
3. Lateral B 2,488 #DIV/0! 21.13 2.25 1.75 14
4. Lateral C 147 #DIV/0! 1.17 0.40 0.45 2
5. Lateral D 453 #DIV/0! 5.17 1.15 1.40 4

2.2.2  Maintenance Plan

The maintenance components and scales are picked-up from Table A3-7 (3) and A3-8 (3) in the Manual

Scale Length (km) Width (m) Height (m) No.(pc.)
1. medium 11.85 3.25 3.50 1
2. medium 11.85 3.25 3.50 1
3. medium - - - 1
4. large 18.31 1.25 1.00 1
5. large 18.31 1.25 1.00 1
6. large - - - 1
7. large 21.13 2.25 1.75 1
8. large 21.13 2.25 1.75 1
9. large - - - 1

10. small 1.17 0.40 0.45 1
11. small - - - 1
12. medium 5.17 1.15 1.40 1
13. medium 5.17 1.15 1.40 1

Note: The greasing plan of related canal structure will be included in maintenance plan of related structures.

2.2.3  Maintenance Cost

The maintenace costs are estimated as follows

(unit: peso)
Type Unit Quntities Unit Cost Amount

1. medium km 1.20 37,500 45,000
2. medium km 1.20 32,600 39,100
3. medium lot 1.00 82,800 82,800
4. large km 1.80 37,600 67,700
5. large km 1.80 37,600 67,700
6. large lot 1.00 33,800 33,800
7. large km 2.10 37,600 79,000
8. large km 2.10 37,600 79,000
9. large lot 1.00 33,800 33,800

10. small km 0.10 15,500 1,600
11. small lot 1.00 3,200 3,200
12. medium km 0.50 22,900 11,500
13. medium km 0.50 22,900 11,500

Total 544,200
Note: The greasing cost of related canal structure will be included in maintenance cost of related structures.

2.3  Annual Maintenance Cost for Aganan RIS

(Service area: 4,472 ha, unit: peso)

< Actural amount: 225 Peso/ha 
  (see page 4-13 in the Main Report)

Maintenance Cost / Service area 176

2. Main/Lateral Canal 544,200
Annual Maintenance Cost 786,500

Description Main. Cost
1. Diversion Dam 242,300

Maintenance of related structure of Lateral C
Repair of damaged Lateral D
Repair of leaked Lateral D

Summary table of Annual Maintenance Cost

Repair of damaged Lateral B
Repair of leaked Lateral B
Maintenance of related structure of Lateral B
Repair of damaged Lateral C

Maintenance of related structure of main canal
Repair of damarged Lateral A
Repair of leaked Lateral A
Maintenance of related structure of Lateral A

Summary Table of Maintenance Cost for Main and Lateral Canal
Maintenance Component

Repair of damaged main canal
Repair of leaked main canal

Repair of damaged Lateral C
Maintenance of related structure of Lateral C
Repair of damaged Lateral D
Repair of leaked Lateral D

Maintenance of related structure of Lateral A
Repair of damaged Lateral B
Repair of leaked Lateral B
Maintenance of related structure of Lateral B

Repair of leaked main canal
Maintenance of related structure of main canal
Repair of damarged Lateral A
Repair of leaked Lateral A

0.86

Summary Table of Maintenance Components for Main and Lateral Canal
Maintenance Component

Repair of damaged main canal

8.25
2.55
4.60
0.27

Summary Table of General and Structural Dimensions for Main and Lateral Canal

Name of Canal
Discharge
(m3/sec)
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3. Rehabilitation and Improvement Plan

3.1  Diversion Dam

3.1.1  Present Conditions of Diversion Dam

The present conditions of diversion dam are picked-up "Severe" from Table A3-8 (1) in the Manual

Scale Width (m) Height (m) Length (m) No.(pc.)
1. medium 4.60 2.90 - 1
2. medium 1.85 1.45 - 7

3.1.2  Rehabilitation and Improvement Plan for Diversion Dam

1)  Sediment Flushing in Sluice Way

a)  Judgement of Sediment Flushing

(1 ) Sediment depth in the sluice way:  0.80m is more than 0.30m

(2) Sediment depth in main canal:  0.50m is more than 0.14m of 10% of water depth (= 1.44m)

Then the judgement of sediment flushing is "Yes", go to "2-2 Need Flushing"

b)  Judgement of Sand Settling in Sluice Way

Vs = Qs / (W x hs)
    Where, Vs:  Velocity in sluice way (m/sec)

Qs:   Maximum available water resources, Qs = 8.56 m3/sec
W:  Width of sluice way, W = 4.60 m
hs: Water depth in sluice way, hs = 2.50 m

Vs = 8.56 / (4.60 x 2.50) = 0.74 m/sec > 0.40 m/sec

Then the judgement of sand settling is "No", go to "4 To be improved sluice way"

2)  Improvement of Sluice Way

a) Required Width of Sluice Way

Wr = Qs / (Vs x hs)
    Where, Wr:  Required width of sluice way (m)

Qs:   Maximum available water resources, Qs = 8.56 m3/sec
Vs:  Velocity in sluice way, Vs = 0.40 m/sec
hs: Water depth in sluice way, hs = 2.50 m

Wr = 8.56 / (0.40 x 2.50) = 8.56 m > 4.60 m (existing width of sluice way)

Therefore, the additional sluice way with 4.60m width will be provided for sand settling

b) Minimum Diameter of Sediment in Main Canal

The situation of sediment in sluice way are as follows

unit Original Present Proposed
m3/sec 8.25 7.52 7.42

m 2.50 2.00 2.50
m 0.00 0.50 0.00

m/sec 0.36 0.41 0.32
mm 0.6 0.8 0.5

Therefore, minimum diameter of sediment in main canal is 0.3 mm

3) Inprovement of Intake Mouth

a) Judgement of Intake Mouth

(1) Gap between sluice way sill and intake sill

∆H = 2.50 - 1.45 = 1.05 m > Minimum ΔH = 1.00m O.K.

Sediment Depth
Velocity
Critical Tractive Particle Size

The maintenance plan of sediment flushing in sluice way should be in accordance with the flowchart was shown on
page 3-15 in the Manual.

Description
Design Discharge
Water Depth

Sluice way gate (right) severe sediment
Intake gate (right) severe sediment

Summary Table of Present Conditions for Diversion Dam
Part of Facilitity Present Conditions 
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(2) Velocity through the intake mouth

Vi = Qi / (Wi x hi)
    Where, Vi:  Velocity through the intake mouth, Standard Vi = 0.60m/sec to 1.00m/sec

Qi:   Reviced design intake discharge, Qi = 7.42 m3/sec
Wi:  Width of intake mouth, Wi = 1.85m x 7sets =  12.95 m
hi: Water depth in intake mouth, hi = 1.45m

Vi = 7.42 / (12.95 x 1.45) = 0.40 m/sec  <  Standard Vi = 0.60 to 1.00m/sec     O.K.

Therefore, the existing intake mouth is good design to prevent sediment into the intake

4) Proposed Sand Settling Basin

a) Maximum Diameter of Sediment in Main canal

The situation of sediment in main canal are as follows

unit Original Present Proposed
m3/sec 8.25 5.43 7.42

m 1.44 1.01 1.31
m 0.00 0.43 0.13

m/sec 0.81 0.69 0.77
mm 3.2 2.5 3.0

Therefore, maximum diameter of sediment in main canal is 2.5 mm

b) Width and Depth in Sedimentation Ditch

W = Q / (U x h)
    Where, W:  Required width of sedimentation ditch (m)

Q:   Proposed design discharge, Q = 7.42 m3/sec
U:  Velocity in sedimentation ditch, U = 0.25 m/sec
h: Water depth in sedimentation ditch, h = 2.50 m

W = 7.42 / (0.25 x 2.50) = 11.87 m <  4.00m x 3 rows = 12.00 m

c) Length of Settling Basin

L = K ・ h / Vg ・U
    Where, L:  Required length of settling basin (m)

K: Safety factor, K = 1.5 to 2.0
h: Water depth in sedimentation ditch, h = 2.50 m
Vg: Critical settling velocity, dmin. = 0.3 mm, then Vg = 0.025 m/sec
U:  Velocity in sedimentation ditch, U = 0.25 m/sec

L = (1.5 to 2.0) x 2.50 / 0.025 x 0.25 = m

Therefore, the length of settling basin will provided 40.00m

5) Summary of Rehabilitation and Improvement Plan for Diversion Dam

The summary of rehabilitation and improvement plan for diversion dam are as follows

Scale Width (m) Height (m) Length (m) No.(lot)
1. medium 4.60 2.90 10.00 1
2. medium 4.00m x 3rows 4.40 65.60 1

6)  Rehabilitation and Improvement Cost

The rehabilitation and improvement costs are estimated as follows

(unit: peso)
Type Unit Quntities Unit Cost Amount

1. medium lot 1.00 11,600,000 11,600,000
2. medium lot 1.00 32,500,000 32,500,000

44,100,000
Note: The R/I Coat for Aganan Diversion Dam in "The Rehabilitation Project of Aganan RIS" is Pesos 34,100,000.
Total

Summary Table of Rehabilitation and Improvement for Diversion Dam
Rehabilitation and improvement Component

Improvement of sluice way
Proposed sand settling basin

Summary Table of rehabilitation and Improvement for Diversion Dam
Rehabilitation and Improvement Component

Improvement of sluice way
Proposed sand settling basin

Velocity
Critical Tractive Particle Size

37.50 to 50.00

Description
Design Discharge
Water Depth
Sediment Depth
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3.2  Main and Lateral Canal

3.2.1  Present Conditions of Main and Lateral Canal

The present conditions of main and lateral canal are picked-up "Severe"in Table A3-8 (3) in the Manual

Scale Length (m) Width (m) Height (m) No.(pc.)
1. medium 11.85 3.25 3.50 1
2. medium - - - 10
3. large 18.31 1.25 1.00 1
4. large - - - 9
5. large 21.13 2.25 1.75 1
6. large - - - 13
7. medium 5.17 1.15 1.40 1
8. medium - - - 4

3.2.2  Rehabilitation and Improvement Plan for Main and Lateral Canal

1)  Desilting in Main and Lateral Canals

a)  Judgement of Desilting

(1) Sediment depth in main canal:  0.53m is more than 0.17m of 10% of water depth (= 1.73m)

(2) Sediment depth in Lateral canal (large):  0.29m is more than 0.087m of 10% of water depth (= 0.87m

(3) Sediment depth in Lateral canal (medium):  0.25m is more than 0.077m of 10% of water depth (= 0.77m

(4) Sediment depth in Lateral canal (small):  0.24m is more than 0.066m of 10% of water depth (= 0.66m

Then the judgement of desilting is "Yes", go to "2. Revised Design Discharge"

b)  Revised Design Discharge

The revised design discharges are as follows

c) Present Canal Capacities

The present canal capacities are as follows

(1) Main Canal (large scale)

unit
m3/sec

m 
m
m2

m/sec

The present sedimentation is 6.00 m3/m (= 27.03 - 21.03) and the desilting volume is 4.20 m3/m (= 25.23 - 21.03).

(2) Main Canal (medium scale)

unit
m3/sec

m 
m
m2

m/sec

The present sedimentation is 2.01 m3/m (= 9.68 - 7.67) and the desilting volume is 1.39 m3/m (= 9.06 - 7.67).

Velocity 0.83 0.72 0.80
Flow area 9.68 7.67 9.06
Water depth 1.73 1.20 1.54
Bottom width 3.00 4.59 3.57
Design discharge 8.00 5.00 7.20

Canal Capacities of Main Canal (medium scale)
Description Original Design Present Situation Proposed Design

Velocity 1.11 0.96 1.07
Flow area 27.03 21.03 25.23
Water depth 2.35 1.68 2.13
Bottom width 8.00 10.00 8.65
Design discharge 30.00 20.00 27.00

0.75

Canal Capacities of Main Canal (large scale)
Description Original Design Present Situation Proposed Design

(5) Lateral D 0.86 0.00 0.75

4.13
(4) Lateral C 0.27 0.00 0.24 0.24
(3) Lateral B 4.60 0.00 4.13

7.42
(2) Lateral A 2.55 0.00 2.29 2.29
(1) Main Canal 8.25 7.52 7.42

The desilting in main and lateral canals should be in accordance with the flowchart was shown on page 3-19 in the
Manual.

Canal Name
Original Design Discharge Avaiable Discharge Max. Water Requirement Revised Design Discharge

Qo (m3/sec) Qa (m3/sec) Qr (m3/sec) Qd (m3/sec)

Desilting of Lat. D  severe sediment
Impr. of related structure of Lat.  severe sediment and rust

Desilting of Lat. B  severe sediment
Impr. of related structure of Lat.  severe sediment and rust

Desilting of Lat. A  severe sediment
Impr. of related structure of Lat.  severe sediment and rust

Desilting of main canal  severe sediment
Impr. of related structure of M.C severe sediment and rust

Summary Table of Present Conditions for Main and Lateral Canals
Part of Facilitity Present Conditions 
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(3) Main Canal (small scale)

unit
m3/sec

m 
m
m2

m/sec

The present sedimentation is 0.68 m3/m (= 2.81 - 2.13) and the desilting volume is 0.52 m3/m (= 2.65 - 2.13).

(4) Lateral Canal (large scale)

unit
m3/sec

m 
m
m2

m/sec

The present sedimentation is 0.71 m3/m (= 2.88 - 2.17) and the desilting volume is 0.51 m3/m (= 2.68 - 2.17).

(5) Lateral Canal (medium scale)

unit
m3/sec

m 
m
m2

m/sec

The present sedimentation is 0.34 m3/m (= 1.66 - 1.32) and the desilting volume is 0.24 m3/m (= 1.56 - 1.32).

(6) Lateral Canal (small scale)

unit
m3/sec

m 
m
m2

m/sec

The present sedimentation is 0.20 m3/m (= 0.98 - 0.78) and the desilting volume is 0.13 m3/m (= 0.91 - 0.78).

d) Selection of Desilting Method

The criteria of selection of desilting method are as follows

(1) Manual:      desilting volume is small (less than 0.50 m3/m).

(2) Equipment:  desilting volume is medium or large (more than 0.50m3/m)

Depth (m) Volume (m3/m)
0.67 6.00

0.53 2.01

0.34 0.68

0.29 0.71

0.25 0.34

0.24 0.20(6) Lateral Canal (small 0.13 0.13 (65 %) by Manual
(5) Lateral Canal (mediu 0.16 0.24 (71 %) by Manual
(4) Lateral Canal (large) 0.20 0.51 (72 %) by Equipment
(3) Main Canal (small) 0.24 0.52 (76 %) by Equipment
(2) Main Canal (medium 0.34 1.39 (69 %) by Equipment
(1) Main Canal (large) 0.45 4.20  (70 %) by Equipment

Canal Name
Sedimentation Desilting

Desilting Method
Depth (m) Volume (m3/m)

Velocity 0.50 0.45 0.49
Flow area 0.98 0.78 0.91
Water depth 0.66 0.42 0.55
Bottom width 0.50 1.22 0.83
Design discharge 0.50 0.35 0.45

Canal Capacities of Lateral Canal (small scale)
Description Original Design Present Situation Proposed Design

Velocity 0.60 0.53 0.58
Flow area 1.66 1.32 1.56
Water depth 0.77 0.52 0.68
Bottom width 1.00 1.75 1.27
Design discharge 1.00 0.70 0.90

Canal Capacities of Lateral Canal (medium scale)
Description Original Design Present Situation Proposed Design

Velocity 0.70 0.60 0.67
Flow area 2.88 2.17 2.68
Water depth 0.87 0.58 0.78
Bottom width 2.00 2.87 2.27
Design discharge 2.00 1.30 1.80

Canal Capacities of Lateral Canal (large scale)
Description Original Design Present Situation Proposed Design

Velocity 0.71 0.61 0.69
Flow area 2.81 2.13 2.65
Water depth 0.96 0.62 0.86
Bottom width 1.50 2.51 1.79
Design discharge 2.00 1.30 1.80

Canal Capacities of Main Canal (small scale)
Description Original Design Present Situation Proposed Design
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2) Summary of Rehabilitation and Improvement Plan for Main and Lateral Cana

The summary of rehabilitation and improvement plan for main and lateral canals are as follows

Scale Length (m) Width (m) Height (m) No.(pc.)
1. medium 11.85 3.25 3.50 1
2. medium - - - 4
3. large 18.31 1.25 1.00 1
4. large - - - 3
5. large 21.13 2.25 1.75 1
6. large - - - 5
7. medium 5.17 1.15 1.40 1
8. medium - - - 2

6)  Rehabilitation and Improvement Cost

The rehabilitation and improvement costs are estimated as follows

(unit: peso)
Type unit Quantities Unit Cost Amount

1. medium km 1.20 152,000 182,400
2. medium place 2.00 498,000 996,000
3. large km 1.80 55,600 100,100
4. large place 1.00 256,000 256,000
5. large km 2.10 55,600 116,800
6. large place 2.00 256,000 512,000
7. medium km 0.50 26,200 13,100
8. medium place 1.00 108,000 108,000

Total 2,284,400

3.3  Rehabilitation and Improvemen  Cost for Aganan RIS

(Service area: 4,472 ha, unit: peso)

< Actural amount: 462 Peso/ha/year x 25 years
  = 11,600 Peso/ha (see page 4-13 in the Main Report)

R/I Cost / Service area 10,372

2. Main/Lateral Canal 2,284,400
Rehabilitation and Improvement Cost 46,384,400

Summary Table of Rehabilitation and Improvement Cost
Description Main. Cost

1. Diversion Dam 44,100,000

Desilting of Lat. B 
Improvement of related structure of Lat. B
Desilting of Lat. D 
Improvement of related structure of Lat. D

Desilting of main canal (R/ I)
Improvement of related structure of main canal (R/I)
Desilting of Lat. A (R/I)
Improvement of related structure of Lat. A (R/I)

Desilting of Lat. D 
Impr. of related structure of Lat. D

Summary table of Rehabilitation and Improvement Cost for Main and Lateral Canals
Rehabilitation and Improvement Component

Desilting of Lat. A (R/I)
Improvement of related structure of Lat. A (R/I)
Desilting of Lat. B 
Impr. of related structure of Lat. B

Summary of Rehabilitation and Improvement Plan for Main and Lateral Canals
Rehabilitation and Improvement Component

Desilting of main canal (R/ I)
Improvement of related structure of main canal (R/I)
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