Table A3-9 Maintenance, Rehabilitation and Improvement (MRI) Plan for Aganan RIS (Region VI)

1. General and Hydrology Information

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

Summary Table of General and Hydrolgy Informations

Description Unit Wet Season (June) Dry Season (Nov.)

Designed |Programmed| Designed |Programmed
1. Service area: ha 5,500 4,472 - 2,000
2. Max. flood discharge: m’/sec 830 - - -
3. Design intake discharge m’/sec 8.25 - - -
4. Max. available water resources: m’/sec - 7.52 - 8.56
5. Average available water resources: m’/sec - 1.60 - 2.06
6. Max. water requirement: m’/sec - 7.42 - 1.54
7. Revised design intake discharge: m’/sec 7.42 1.54

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 dimensions are picked-up from Table A2-4 (1) in the Manual.

Summary Table of General and Structural Dimensions for Diversion Dam
Description Width (m) | Height (m) | Length (m) [ No.(pc.)
1. Diversion dam 81.50 8.36 - 1
2. Spillway (weir type) 76.90 5.81 52.00 1
3. Sluice way gate (right) 4.60 2.90 - 1
7. Intake gate (right) , 1.85 1.45 - 7
5. Protection dike (left) 3.00 5.50 135.70 1
6. Protection dike (right) 3.00 - - 1
7. Protection sidewall (left) - - - 1
8. Protection sidewall (right) - 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.

Summary Table of Maintenance Components for Diversion Dam

Maintenance Component Scale Width (m) | Height (m) | Length (m) No.(pc.)
1. Repair of D/S riverbed protection small 81.50 0.70 50.00 1
2. Repair of sluice way pier medium 1.50 10.00 8.00 2
3. Repair of intake concrete medium 15.00 3.00 20.00 1
4. Repair of protection dike (left) medium 3.00 5.50 135.70 1
5. Repair-of sluice way gate medium 4.60 2.90 - 1
6. Replace of seal rubber for sluice way gate medium 4.60 2.90 - 1
7. Repainting of sluice way gate medium 4.60 2.90 - 1
8. Greasing of sluice way gate 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.

Summary Table of Maintenance Cost for Diversion Dam (unit: peso)
Maintenance Component
1. Repair of D/S riverbed protection
2. Repair of sluice way pier |
3. Repair of intake concrete I . | 58,540 ]
4. Repair of protection dike (left) .
5. Repair of sluice way gate { 68,000 |
6. Replace of seal rubber for sluice way gate
7. Greasing of sluice way gate
8. Repainting of sluice way gate
9. Repainting of intake gate
10. Greasing of intake gate
Total
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2.2 Main and Lateral Canal
2.2.1 General and Structural Dimensions

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

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

Bervice Ared Discharge Rivised Q Length Width Height Related Str.
Name of Canal [, (m3/sec) (m3/sec) (km) (m) (m) (set)
1. Main Canal] 4,472 8.25 7.42 11.85 3.25 3.50 11
2. Lateral A 1,379 2.55 2.29 18.31 0 14
3. Lateral B 2,488 4.60 4.13 21.13 225 1.75 14
4. Lateral C 147 0.27 0.24 1.17 A 2
5. Lateral D 453 0.86 0.75 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.

Summary Table of Maintenance Components for Main and Lateral Canal

Maintenance Component Scale

1. Repair of damaged main canal medium

2. Repair of leaked main canal medium

3. Maintenance of related structure of main canal medium
4. Repair of damarged Lateral A large
5. Repair of leaked Lateral A large
6. Maintenance of related structure of Lateral A large
7. Repair of damaged Lateral B large
8. Repair of leaked Lateral B large
9. Maintenance of related structure of Lateral B large
10. Repair of damaged Lateral C small
11. Maintenance of related structure of Lateral C small

12. Repair of damaged Lateral D medium

13. Repair of leaked Lateral D medium

2.2.3 Maintenance Cost

The maintenace costs are estimated as follows.

Summary Table of Maintenance Cost for Main and Lateral Canal (unit: peso)

Maintenance Component Unit Cost Amount
1. Repair of damaged main canal 20 37,500 0
2. Repair of leaked main canal | 32,600 |
3. Maintenance of related structure of main canal
4. Repair of damarged Lateral A
5. Repair of leaked Lateral A
6. Maintenance of related structure of Lateral A | 33,800
7. Repair of damaged Lateral B
8. Repair of leaked Lateral B
9. Maintenance of related structure of Lateral B
10. Repair of damaged Lateral C | 15,500 ]
11. Maintenance of related structure of Lateral C
12. Repair of damaged Lateral D | 22,900]
13. Repair of leaked Lateral D :
Total

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

Summary table of Annual Maintenance Cost (Service area: 4,472 ha, unit: peso)
Description
1. Diversion Dam
2. Main/Lateral Canal
Annual Maintenance Cost
Maintenance Cost / Service area

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

Summary Table of Present Conditions for Diversion Dam
Part of Facilitity Present Conditions Scale Width (m) | Height (m) [ Length (m) No.(pc.)
1. Sluice way gate (right) severe sediment medium 4.60 2.90 - 1
2. Intake gate (right) ) severe sediment medium 1.85 145 - 7

3.1.2 Rehabilitation and Improvement Plan for Diversion Dam
1) Sediment Flushing in Sluice Way

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.

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/(Wxhs)
Where, Vs: Velocity in stuice 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/(4.60x2.50) = 0.74 m/sec > 0.40 m/sec v
Then the judgement of sand settling is "No", go to "4 To be improvéd sluice way".
2) Improvement of Sluice Way
a) Required Width of Sluice Way

- Wr=Qs/(Vsxhs)
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=28.56/(0.40x2.50)= 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.

Description’ unit Original Present Proposed
Design Discharge m3/sec 8.25 7.52 7.42
Water Depth m 2.50 2.00 2.50
Sediment Depth m 0.00 0.50 0.00
Velocity m/sec 036 - 0.41 032
Critical Tractive Particle Size 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 Mduth
(1) Gap between sluice way sill and intake sill
AH=2.50 - 1.45 = 1.05 m > Minimum A H=1.00m OX.
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(2) Velocity through the intake mouth

Vi=Qi/(Wix 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 = 1295 m
hi: Water depth in intake mouth, hi = 1.45m

Vi=742/(12.95x1.45)= 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.

Description unit Original Present Proposed
Design Discharge m3/sec 8.25 543 7.42
Water Depth m 1.44 1.01 1.31
Sediment Depth m 0.00 043 0.13
Velocity m/sec 0.81 0.69 0.77
Critical Tractive Particle Size mm 32 25 3.0

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

b) Width and Depth in Sedimentation Ditch

W=Q/({Uxh)
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=742/(025%x2.50)= 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 t0 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=(1.51%2.0)x250/0.025x0.25= 37.50 t0 50.00 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.

Summary Table of rehabilitation and Improvement for Diversion Dam

Rehabilitation and Improvement Component Scale Wi m) | Height (m) | Length (m) No.(lot)
1. Improvement of sluice way medium 4.60 2.90 10.00 1
2. Proposed sand settling basin medium  #.00m x 3row 4.40 65.60 1

6) Rehabilitation and Improvement Cost

The rehabilitation and improvement costs are estimated as follows.

Summary Table of Rehabilitation and Improvement for Diversion Dam (unit: peso)
Rehabilitation and improvement Component Unit Quntities Unit Cost
1. Improvement of sluice way lot 1.00 | 11,600,000
2. Proposed sand settling basin lot 1.00 | 32,500,000
Total

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

/

Summary Table of Present Conditions for Main and Lateral Canals
Part of Facilitity Present Conditions Scale Length (m) | Width (m) | Height (m) No.(pc.)
1. Desilting of main canal severe sediment medium 11.85 3.25 3.50 1
2. Impr. of related structure of M. severe sediment and rust medium - - - 10
3. Desilting of Lat. A severe sediment large 18.31 1.25 1.00 1
4. Impr. of related structure of Lat| severe sediment and rust large - - - 9
5. Desilting of Lat. B severe sediment large 21.13 225 1.75 1
6. Impr. of related structure of Lat] severe sediment and rust large - - - 13
7. Desilting of Lat. D severe sediment ) medium 5.17 1.15 1.40 1
8. Impr. of related structure of Lat| severe sediment and rust medium - - - 4

3.2.2 Rehabilitation and Improvement Plan for Main and Lateral Canal

1) Desilting in Main and Lateral Canals

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

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.

Canal Name Original Design Discharge | Avaiable Discharge | Max. Water Requirement | Revised Design Discharge
Qo (m’/sec) Qa (m3/sec) Qr (m3/sec) Qd (m3/sec)
(1) Main Canal 825 - 7.52 7.42 7.42
(2) Lateral A 2.55 2.32 2.29 2.29
(3) Lateral B 4.60 4.18 4.13 4.13
(4) Lateral C 0.27 0.25 0.24 0.24
(5) Lateral D 0.86 0.76 0.75 0.75
c) Present Canal Capacities
The present canal capacities are as follows.
(1) Main Canal (large scale)
Canal Capacities of Main Canal (large scale)
Description unit Original Design Present Situation - Proposed Design
Design discharge m’/sec 30.00 20.00 27.00
Bottom width m 8.00 10.00 8.65
Water depth m 2.35 1.68 2.13
Flow area m* 27.03 21.03 2523
Velocity - m/sec 1.11 0.96 1.07

The present sedimentation is 6.00 m*/m (= 27.03 - 21.03) and the desilting volume is 4.20 m*/m (= 25.23 - 21.03).
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(2) Main Canal (medium scale)

Canal Capacities of Main Canal (medium scale)

Description unit . Original Design Present Situation Proposed Design
Design discharge | m’/sec 8.00 5.00 7.20
Bottom width m 3.00 4.59 3.57
Water depth m 1.73 1.20 1.54
Flow area m’ 9.68 7.67 9.06
Velocity m/sec 0.83 0.72 0.80

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

(3) Main Canal (small scale)
Canal Capacities of Main Canal (small scale) .
Description unit Original Design Present Situation Proposed Design
Design discharge m’/sec 2.00 1.30 1.80
Bottom width m 1.50 2.51 1.79
Water depth m 0.96 0.62 0.86
Flow area m’ 2.81 2.13 2.65 .
Velocity m/sec 0.71 0.61 0.69

i

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

(4) Lateral Canal (large scale)

Canal Capacities of Lateral Canal (large scale)

Description unit Original Design Present Situation Proposed Design
Design discharge m’/sec 2.00 1.30 1.80
Bottom width m 2.00 2.87 2.27
Water depth m 0.87 0.58 0.78
Flow area m* 2.88 2.17 2.68
Velocity m/sec 0.70 0.60 0.67

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

(5) Lateral Canal (medium scale)
Canal Capacities of Lateral Canal (medium scale

Description unit Original Design Present Situation Proposed Design
Design discharge | m’/sec 1.00 0.70 0.90
Bottom width m 1.00 1.75 1.27
Water depth m 0.77 0.52 0.68
Flow area m’ 1.66 1.32 1.56
Velocity m/sec 0.60 0.53 0.58

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

(6) Lateral Canal (small scale)
' Canal Capacities of Lateral Canal (small scale)
Description unit Original Design Present Situation Proposed Design
Design discharge | m’/sec 0.50 0.35 0.45
Bottom width m 0.50 122 0.83
Water depth m 0.66 0.42 0.55
Flow area m’ 0.98 0.78 091 .
Velocity m/sec 0.50 0.45 0.49

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

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

Sedimentation Desilting o
Canal Name Depth (m)| Volume (m’/m) Depth (m) Volume (m’/m) Desilting Method
(1) Main Canal (large) 0.67 6.00 045 4.20 (70 %) by Equipment
(2) Main Canal (mediu{  0.53 2.01 0.34 1.39 (69 %) by Equipment
(3) Main Canal (small)| 0.34 0.68 0.24 0.52 (76 %) by Equipment
(4) Lateral Canal (large] 0.29 0.M 0.20 0.51 (72 %) by Equipment
(5) Lateral Canal (medi| 0.25 0.34 0.16 0.24 (71 %) by Manual
(6) Lateral Canal (smal]l  0.24 0.20 0.13 0.13 (65 %) by Manual

2) Summary of Rehabilitation and Improvement Plan for Main and Lateral Canal
The summary of rehabilitation and improvement plan for main and lateral canals are as follows.

Summary of Rehabilitation and Improvement Plan for Main and Lateral Canals

Rehabilitation and Improvement Component |  Scale | Length (m) | Width (m) | Height (m) | No.(pc.)
1. Desilting of main canal (R/I) medium 11.85 325 3.50 1
2. Improvement of related structure of main canal (R/I) medium - - - 4
3. Desilting of Lat. A (R/T) large 18.31 1.25 1.00 1
4. Improvement of related structure of Lat. A (R/T) large - - - 3
5. Desilting of Lat. B large 21.13 225 1.75 1
6. Impr. of related structure of Lat. B large - - - 5
7. Desilting of Lat. D medium 5.17 1.15 1.40 1
8. Impr. of related structure of Lat. D medium - - - 2

6) Rehabilitation and Improvement Cost

The rehabilitation and improvement costs are estimated as follows.

Summary table of Rehabilitation and Improvement Cost for Main and L ateral Canals (unit: peso)
Rehabilitation and Improvement Component Unit Cost Am

1. Desilting of main canal (R/I) | f {152,000}

2. Improvement of related structure of main canal (R |

3. Desilting of Lat. A (R/T)

4. Improvement of related structure of Lat. A (R/I)

5. Desilting of Lat. B

6. Improvement of related structure of Lat. B '

7. Desilting of Lat. D ! '

8. Improvement of related structure of Lat. D . .
Total

3.3 Rehabilitation and Improvemen Cost for Aganan RIS

Summary Table of Rehabilitation and Improvement Cost  (Service area: 4,472 ha, unit: peso)
Description Main. Cost
1. Diversion Dam 44
2. Main/Lateral Canal
Rehabilitation and Improvement Cost
R/I Cost / Service area

|<Actural amount: 462 Peso/ha/year x 25 years
= 11,600 Peso/ha (see page 4-13 in the Main Report)
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Table A3~10 Summary of Maintenance Cost (205 NISs)
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