
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendices 
 



 

1. Member List of the Survey Team 
 
(1) Basic Design Study Team 
 
No. Designation Name and Affiliation 
1 Team Leader Masayuki WATANABE 

Development Specialist, Institute for 
International Cooperation, JICA 

2 Technical Adviser Tatsuru MATSUOKA 
Cultivate Division, Agriculture, Forestry and 
Fisheries Department, Toyama Prefectures 
Government 

3 Coordinator Katsumi YAMANOME 
Forth Project Study Division, Grant Aid 
Project Study Department, JICA 

4 Chief consultant / Management, 
Operation and Maintenance 
Planner 

Toshiki KAWAKAMI 
CTI Engineering International Co., Ltd. 

5 River and Sabo Structures 
Planning and Design Engineer I 

Masashi FURUTAGUCHI 
CTI Engineering International Co., Ltd. 

6 River and Sabo Structures 
Planning and Design Engineer II 
/ Natural Condition Surveyor 

Kenji TOYOTA 
CTI Engineering International Co., Ltd. 

7 Geological Surveyor Yoshihira NISHIYANAGI 
CTI Engineering International Co., Ltd. 

8 Cost Estimator / Procurement 
Planner 

Tatsuhide HAMASAKI 
CTI Engineering International Co., Ltd. 

 
(2) Draft Report Explanation Team 
 
No. Designation Name and Affiliation 
1 Team Leader Masayuki WATANABE 

Development Specialist, Institute for 
International Cooperation, JICA 

2 Coordinator Yoshinobu KINOSHITA 
Second Management Division, Tsukuba 
International Center, JICA 

3 Chief consultant / Management, 
Operation and Maintenance 
Planner 

Toshiki KAWAKAMI 
CTI Engineering International Co., Ltd. 

4 River and Sabo Structures 
Planning and Design Engineer I 

Masashi FURUTAGUCHI 
CTI Engineering International Co., Ltd. 



 

2. Study Schedule 
 
(1) Basic Design Study 
 
No. Date Day Activities 
1 March 9, 

2000 
Thu. All members except River and Sabo Structures Planning and 

Design Engineer II and Cost Estimator/Procurement Planner 
arrive in Manila, Courtesy Call on JICA Philippines Office, 
Team Meeting 

2 March 10 Fri. Courtesy Call on National Irrigation Administration (NIA), 
Explanation of the Inception Report to NIA, Meeting with NIA 
Staff, Team Meeting 

3 March 11 Sat. Team Meeting, Site Survey 
4 March 12 Sun. Date Analysis, Selection of Local Contractors for Geotechnical 

and Topographic Survey 
5 March 13 Mon. Courtesy Call on NIA Regional Office, Meeting with NIA 

Regional Office Staff, Site Survey, Courtesy Call on 
Department of Environment and Natural Resources (DENR), 
Data Collection at DENR, Team Meeting 

6 March 14 Tue. Meeting for Minutes of Discussions with NIA Staff, 
Negotiations for work for Geotechnical and Topographic 
Surveys with Local Contractors 

7 March 15 Wed. Signing of Minutes of Discussions, Courtesy Call on National 
Economic Development Authority (NEDA), Meeting with 
NEDA Staff, Report to JICA Philippines Office 

8 March 16 Thu. Courtesy Call on Embassy of Japan, Report to Embassy of 
Japan, Team Leader, Technical Advisor and Coordinator leave 
for Japan 

9 March 17 Fri. Arranging Survey Office at NIA, Meeting for Geotechnical 
Survey with Local Contractor, River and Sabo Structures 
Planning and Design Engineer II / Natural Condition Surveyor 
arrives in Manila 

10 March 18 Sat. Site Survey, Meeting for Topographic Survey with Local 
Contractor 

11 March 19 Sun. Data Analysis 
12 March 20 Mon. Site Survey, Planning Geotechnical Survey 
13 March 21 Tue. Site Survey, Planning Topographic Survey, Cost Estimator / 

Procurement Planner arrives in Manila  
14 March 22 Wed. Site Survey, Planning to Remove Water on the Apron  
15 March 23 Thu. Site Survey, Planning Boring and Rader Surveys 
16 March 24 Fri. Site Survey, Supervising Boring Survey 
17 March 25 Sat. River Channel Survey of Angat River 
18 March 26 Sun. Data Analysis 
19 March 27 Mon. Site Survey, Data Collection at National Power Corporation 

(NPC) 
20 March 28 Tue. Site Survey, Survey of River Bed Materials 



 

No. Date Day Activities 
21 March 29 Wed. Site Survey, Survey of Damages for Existing Structures  
22 March 30 Thu. Site Survey, River Channel Survey 
23 March 31 Fri. Site Survey, Supervising Rader Survey 
24 April 1 Sat. Site Survey, Supervising Rader Survey 
25 April 2 Sun. Data Analysis 
26 April 3 Mon. Site Survey, Supervising Density Test 
27 April 4 Tue. Site Survey, Supervising Density Test 
28 April 5 Wed. Site Survey, Supervising Rader Survey 
29 April 6 Thu. Site Survey, Supervising Rader Survey 
30 April 7 Fri. Site Survey, Supervising Density Test 
31 April 8 Sat. Data Analysis, Making Survey Report 
32 April 9 Sun. Data Analysis 
33 April 10 Mon. Meeting with NIA Regional Office Staff, Data Collection at 

NIA Regional Office 
34 April 11 Tue. Data Collection at Angat Dam and Ipo Dam 
35 April 12 Wed. Data Analysis, Making Survey Report 
36 April 13 Thu. Data Analysis, Making Survey Report 
37 April 14 Fri. Data Analysis, Making Survey Report 
38 April 15 Sat. Data Analysis, Making Survey Report 
39 April 16 Sun. Data Analysis, Making Survey Report 
40 April 17 Mon. Meeting with NIA Head Office Staff, Making Survey Report 
41 April 18 Tue. Report to JICA Philippines Office 
42 April 19 Wed. Leave Manila for Tokyo 

 



 

(2) Draft Report Explanation 
 
No. Date Day Activities 

- August 18, 
2000 

Fri. Team Leader arrives in Manila 

1 August 21 Mon. All members except Team Leader arrive in Manila, Courtesy 
Call on JICA Philippines Office, Team Meeting 

2 August 22 Tue. Courtesy Call on NEDA and NIA, Team Meeting 
3 August 23 Wed. Meeting with NIA Staff, Team Meeting 
4 August 24 Thu. Explanation of Draft Report, Meeting with NIA Staff 
5 August 25 Fri. Signing of Minutes of Discussions, Report to JICA Philippines 

Office, Site Survey with NIA Staff 
6 August 26 Sat. Team Leader and Coordinator leave Manila for Tokyo, Team 

Meeting 
7 August 27 Sun. Team Meeting, Data Collection 
8 August 28 Mon. Meeting with NIA, Courtesy Call on Embassy of Japan, Report 

to Embassy of Japan 
9 August 29 Tue. Leave Manila for Tokyo 



 

3. List of Party Concerned in the Recipient Country 
 

No. Office Name Designation 
1 Head Office, 

National Irrigation 
Administration 
(NIA) 

Manuel Antonio S. Arevalo 
Orlando C. Hondrade 
Antonio A. Galves 
Edilberto B. Punzal 
Edilberto B. Payawal 
Isidro R. Digal 
Romeo E. Carbonell 
Abelardo Anmentia 
Rodolfo D. Gales 
Lolita Luz 
Zenaida Sirios 
Enrique Sabio 

Administrator 
Deputy Administrator 
Assistant Administrator, PDI 
Department Manager, PDD 
Department Manager, SMD 
AA for SOME 
Department Manager, PDI 
Division Manager, PDD 
Division Manager, DSD 
Supervising Engineer, SMD 
Principal Engineer, DSD 
Division Manager, IDD 

2 Regional Office 
(Region-III), 
National Irrigation 
Administration 
(NIA) 

Mabuel Collado 
Oscar Mercado 
Leonardo S. Gonzales 

Regional Irrigation Manager 
Division Manager 
Division Manager 

3 Head Office, 
Department of 
Agriculture 

Cecilia Q. Astilla Officer in Charge Director 
Project Development Services 

4 Head Office, 
Department of 
Environment and 
Natural Resources 
(DENR) 

Romeo de Ocampo 
 
Roberto Aguda 

Chief Watershed, Forest 
Management Bureau (WFMB) 
Engineer III of WFMB 

5 Regional Office 
(Region-III), 
Department of 
Environment and 
Natural Resources 
(DENR) 

Vicente Cabrera 
Wilfredo Saraos 
Lormelyn Claudio 
Dominice Balerite 

Asst. Exec. Regional Director 
Asst. Exec. Regional Director 
Regional Director, EMB 
Chief, EQD, EMB 

6 Head Office, 
National 
Economic 
Development 
Authority 
(NEDA) 

Cristina Tantriyo 
Cristina Santiago 
Lawrence Nelson Guevana 
Rufino Guinto 
R. Noriel B. Sicad 

PIS, NEDA 
PIS, NEDA 
PIS, NEDA 
Infrastructure Staff 
Project Monitoring Staff 

















































 

6. Other Relevant Data 
(1) Proposed Operation & Maintenance Manual (Draft) 
                                           

PROPOSED OPERATION & MAINTENANCE MANUAL FOR ANGAT 
AFTERBAY REGULATOR DAM 

(DRAFT) 

                                                                                   

I   GENERAL 

 

1.  Purpose 
This O/M Manual stipulates for Regional Irrigation Office of Region III under National 

Irrigation Administration through Provincial Irrigation Office to maintain Angat Afterbay 

Regulator Dam and Reservoir in good condition keeping facilities life longer and to 

operate the hydraulic structure effectively preventing man-made flood/inundation and 

securing human lives in the surround areas. 

 
2.  Organization 

The Regional Irrigation Manager shall be responsible to operation and maintenance of the 

Facilities. Provincial Irrigation Manager shall implement the operation and maintenance 

under the supervision of the Regional Irrigation Manager and in cooperation with the staff 

of the Regional Office and the Main Office. 

 
3.  Duties 

1) Regional Irrigation Manager 
The manager shall supervise the staff activities to collect data, information on weather 

and flood, communicate with the other agencies concerned and to operate and maintain 

the Facilities. 

2) Operation Division 
The operation division shall supervise staff activities on the operation and maintenance 

according to the O/M Manual and collect data, information on weather and flood, and 

communicate with the other agencies concerned and provide necessary means for the 

operation and maintenance. 

3) Provincial Irrigation Manager 
The Provincial Irrigation Manager, directing the operation and maintenance and 

coordinating with the operation division, shall supervise staff to operate and maintain 



 

the Facilities according to the O/M Manual. 

4) Operation & Management Section 

The operation & management section shall operate and maintain the facilities according 

to the O/M Manual. 

 
II  Operation and Maintenance Manual on Reservoir Management 

 
1. Purpose 

The purposes on O/M Manual on Reservoir Management are shown in the followings; 

(1) To secure the visitor and resident lives in and/or surrounding the reservoir against 

operation of the hydraulic facilities. 

(2) To prevent the adverse effect to the Facilities from the human activities and physical 

stuff in the reservoir. 

(3) To maintain reservoir function 
 

2. Duty 
The duty of personnel in this system is described in the following; 

(1) To monitor the surface of the reservoir regularly. Frequency of the monitoring is 

stipulated in Table at the section 4, in this chapter. 

(2) To remove the harmful stuff or adverse effect to the Facilities from the reservoir as 

soon as possible right after discovering. 

(3) To extract sediment from the reservoir regularly limiting the extent not to cause bank 

erosion along the surrounding of the reservoir and hydraulic piping through the dam 

foundation. The sediment extraction should be carried out within the limitation 

shown in the following; 

 
      Limitation: Not nearer than 20 meters to the Dam upstream face and 10 meters to 

the Banks 

                        
3.  Activities 

The activities of the O/M Manual are described in the following; 
(1) Monitoring 

Monitoring shall be done by cruising on the surface and by walking along the 

perimeter on the reservoir to find harmful stuff not only on the reservoir surface but 

also lands along the perimeter of the reservoir.  Any illegal human activities shall be 



 

reported to the regional irrigation manager.   

(2) Removal of Illegal Activities and Harmful Stuff 

Operators shall warn the owner to remove the illegal human activities, the harmful 

stuff or any other adverse effect to the Facilities as soon as possible and report to the 

provincial irrigation manager. If there is any difficulty to remove them, the provincial 

irrigation manager shall report to the regional irrigation manager, who shall take 

action in accordance to the Memorandum in order to remove such activities, stuff or 

effect in cooperation with other agencies concerned including Philippine National 

Police. 

 
(3) Extraction of Sediment 

The reservoir shall be maintained with capacity as much as possible in the room 

between the elevation 13.00m and 18.00m to secure the regulating capacity for 

supply irrigation water, to retard flood to the surrounding area of the reservoir and to 

gain time to operate the hydraulic facilities with a safety margin. 

 
4. Frequency and Area of Monitoring 
 

Duty Area Frequency Kind of Harmful Stuff 

Monitoring from the dam site to the end 
of the reservoir (5.2km) Daily Floating material, Floatable material in 

flood area, Trees, A mass of water lily, 

Report  Weekly/on any 
occasion  

 
III  Structural Maintenance Manual 
 

1 Purpose 
The purposes of the structural maintenance manual are described in the following; 

(1) To keep the facilities in good condition 

(2) To restore faults and damages in the structures as soon as possible to prevent the 

further development. 

 

2 Duty 
The duty of personnel in the system is described in the following; 

(1) To monitor appearance of rubber gates, concrete structure like piers and aprons and 

steel structure like wash-out gates, hoisting machinery, rubber gate air blower, 

operation facilities and warning devices. 



 

(2) To make first aid to restore the minor faults or damages.  

 

3 Activities 
The activities of the structural maintenance manual are stipulated in the following; 

(1) Monitoring  

Personnel in the operation & maintenance section (Operator) shall monitor the 

appearance of the structures.  

(2) Removal of Obstruction 

Operator shall remove obstruction on/in the structure and report to PIM. If there is 

any difficulty to remove, PIM shall report to RIM who shall take action to remove 

that in corporation with the other agencies concerned if required. 

(3) Restoration 

Personnel in the operation & maintenance section shall make first aid restoration 

work in cooperation with the related divisions and departments.  

 
4 Frequency  
 

Duty Area Frequency Monitoring 
Points 

Monitoring 

Rubber gates 
Concrete structures Steel structures 
Machinery 
Rubber gate air blower Other 
facilities 

Once a week 
Time to time before/after gates 
operation 

Damage 
Obstruction 

 

Report  Weekly/on any occasion if 
required  

 
 
IV  River Management 
 
1 Purposes 

The purposes of the river management are stipulated in the following; 

(1) To secure the residents and visitors lives against the water released from the 

hydraulic control facilities. They utilize the aprons and rubber gates for a path 

between both banks as well as the downstream areas for resort with stall and shade 

rentals. In this regard, the Operator shall pay attention to them and keep them out 

of the area before the water release from the hydraulic control facilities. 

(2) To maintain the river are in good natural condition  

 



 

2 Duty 
The duties of personnel concerned with the river management are stipulated in the 

following; 

(1) To monitor the downstream areas and facilities paying attention to the pedestrians 

and visitors, and other activities in the project area. 

(2) To warn the people to move away from the project area before water release from 

the reservoir 

(3) To keep the illegal quarrying out of the NIA responsible area 

 

3 Activities 
The activities the personnel designated to their assignment are stipulated in the 

following; 

(1) Monitoring 

Operator shall closely monitor human activities in the downstream are even at 

night if it is required. 

(2) Warning 

Operator shall surely warn people in the downstream are to keep out of the area 

before releasing water from any gate in the facilities. Operator shall not release 

water from the reservoir before clearing the downstream area.  

(3) Anti-Illegal Quarrying 

(i) Operator shall watch illegal quarrying in the river area and report PIM on 

his finding as soon as possible.  

(ii) PIM shall report RIM and warn to the owner to give up operation in 

coordination with RIM. 

(iii) RIM shall make necessary arrangement and coordination to the agencies 

concerned in accordance with the Memorandum. 

 



 

(2) Spillway Gate Operation Rule (Draft) 
                                                                         

SPILLWAY GATE OPERATION RULE 
(DRAFT) 

                                         

TABLE OF CONTENTS 
 

Chapter 1 General                             
Article  1 The Rule  
Article 2 Purposes  
Article 3 Responsibility   
Article 4 Organization  
    

Chapter  2 Definition  
Article 5 Flood Season   
Article 6 Classification of Operational Stage  
Article 7 Flood  
Article 8 Project Area  
    

Chapter  3 Preparation   
Article 9 Monitoring  
Article 10 Warning  
Article 11 Reading of RWL  
    

Chapter 4 Rubber Gate  
Article 12 Normal Operation  
Article 13 Controlled Operation  
    

Chapter 5 Wash-out Gate  
Article 14 Operation  
    

Chapter 6 Gate Operation  
Article  15 Gate Operation for RWL Ascending  
Article 16 Gate Operation for RWL Descending  
    

Chapter 7 Communication  
Article 17 Communication   
    

Chapter 8 Exercise  
Article 18 Exercise  
    

 



 

Chapter  1     GENERAL 
 

(The Rule) 
Article  1     The Spillway Gate Operation Rule (hereafter referred to as the Rule) is 
hereby stipulated for the Spillway Gate Operation ( hereafter referred to as the Operation) 
in the Angat Afterbay Regulator Dam (hereafter referred to as the Dam). 
 
( Purposes) 
Article  2     The Rule is stipulated in order to operate the gates to release the reservoir 
water smoothly to prevent man-made flood/inundation in the surrounding areas of the 
reservoir and along the downstream of the river. 
 
( Responsibility ) 
Article  3     The designated personnel shall have responsibilities to their assignment 
stipulated in the following; 

(1) Provincial Irrigation Manager (hereafter referred to as the Manager) shall be 
assigned to undertake and supervise all the activities regarding the Operation. 

(2) The Manager shall be tasked with making necessary decisions on the Operation 
conforming to the stipulation of the Rule. 

(3) The Manager shall execute the Operation through the hand of operators 
conforming to the stipulation of the Rule. 

(4) Regional Irrigation Manager (hereafter referred to as the Regional Manager) shall, 
with his full supports, back up the Manager executing the Operation. 

 
( Organization ) 
Article  4    The organization for the Operation is stipulated in Fig. 1 including 
back-up. 
 

Chapter  2   DEFINITION 
 
(Flood Season) 
Article  5    The Flood Season is defined as of period from May to October. The 
Manager shall execute an exercise of the Operation conforming to the stipulation of 
Articles in the Rule. 
 
 

(Classification of Operational Stage) 
Article  6    Classification of the operational stages is defined and the duties are 
stipulated in Table 1. The Regional Manager shall announce the operation stages to the 



 

Manager, who shall execute the duties in cooperation with the Regional Manager. 
 
( Flood ) 
Article  7    The situation that the reading of reservoir water level ( hereafter referred to 
as RWL) exceeded twenty (20) centimeters within one (1) hour, RWL reached at 17.65 
El.m, or Operation I or higher stage among the Operational Stage was announced by the 
Regional Manager is defined as “flood”. 
 
( Project Area ) 
Article  8    The project area is defined by the areas of 5.2 km upstream and of 2.0 km 
downstream away from the dam site.  
 

Chapter  3   PREPARATION 
 
( Monitoring ) 
Article  9    The operator, before releasing the reservoir water, shall monitor the 
surroundings of the project site and assure the human safety and no disturbance against the 
facilities conforming to the reservoir management manual and river management manual. 
 
( Warning ) 
Article  10   The operator shall warn person or people to move away from the project 
area before releasing water from the facilities. The warning shall be made with all means 
provided in the operation facilities. 
 
( Reading of RWL)  
Article  11   The operator shall read the digital indication of RWL. Frequency of the 
reading is given in the table below. 
 

RWL Reading Frequency Remarks 
Normal Stage Once(1) an hour (1 hr)  
Flood Stage Once(1) thirty (30 min.) to five (5) minutes  

 

Chapter  4   RUBBER GATE 
( Normal Operation ) 
Article  12   The rubber gates shall be normally inflated with air pressure of 2,600 mm 
Aq and be deflated with no air pressure. 
 
( Controlled Operation ) 
Article  13   The rubber gates may be deflated controlling air pressure less than 2,600 



 

mm Aq. under close observation on air pressure gauge indication and the gate performance. 
In case the gauge indication shows pressure fluctuating rapidly or the gate performance 
does V-notch, the deflation shall be canceled and the air pressure be resumed in normal 
condition. The minimum of controlled air pressure shall be 2,200 mm Aq.  
 

Chapter  5   WASH-OUT GATE 
 
( Operation ) 
Article  14   The wash-out gates shall be operated for washing sediment out away from 
the front of the intake gates by flushing water and for releasing the reservoir water to 
prevent man-made flood/inundation. 
 

Chapter  6   GATE OPERATION 
 
(Gate Operation for Reservoir Water Level Ascending) 
Article  15   The gate operation for RWL ascending shall be made conforming to the 
stipulation presented in Fig. 2 and 3, and Table 2. 
 
(Gate Operation for Reservoir Water Level Descending) 
Article  16   The gate operation for RWL descending shall be made conforming to the 
stipulation presented in Fig. 4. 
 

Chapter  7   COMMUNICATION 
 
(Communication) 
Article  17   The internal or external communication shall be kept among the offices, 
divisions, sections and personnel concerned. The required communication network is 
shown in Fig. 5. 

Chapter  8   EXERCISE 
 
(Exercise) 
Article  18   Operational exercise shall be carried out, before entering the flood season, 
assuring the procedure of operation stipulated in the Rule and the handling of equipment 
and facilities of the Operation. 
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