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No. Office Name Designation

(1) | NIA Manuel Antonio S. Arevalo | Administrator
Orlando C.Hondrade Deputy Administrator
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Edilberto B.Punzal Department Manager, PDD
Edilberto B.Payawal Department Manager, SMD
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Romeo E.Carbonell Department Manager,PDI
Abelardo Anmentia Division Manager,PDD
Rodolfo D.Gales Division Manager,DSD
Lolita Luz Supervising Engineer,SMD
Zenaida Sirios C.0.
Enrique Sabio Principal Engineer, DSD

Division Manager, IDD

(2) | NIA Mabuel Collado Regional Irrigation Manager
Oscar Mercado Division Manager
Leonardo S.Gonzales Division Manager
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Agriculture Project Development Services
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Republic of the Philippines
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Republic of the Philippines

ODA
1994 1995 1996 1997
79.59 74.63 78.51 75.82
115.44 103.23 107.31 105.43
1,242.38 1,485.44 1,242.80 0.00
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Minutes of Discussions .
on
the Basic Design Study on the Project
for
Rehabilitation of Apron at Angat Afterbay Regulator Dam
in
the Republic of the Philippines

- In response to the request from the Government of the Philippines, the Government of Japan
decided to conduct a Basic Design Study on the Project for Rehabilitation of Apron at Angat
Afterbay Regulator Dam (hereinafter referred to as “the Project™), and entrusted the study to the
Japan International Cooperation Agency (JICA).

JICA sent to the Republic of the Philippines a Basic Design Study Team (hereinafter referred
to as “the Team™), which is headed by Mr. Masayuki WATANABE, Development Specialist,
Institute for International Cooperation, JICA, and is scheduled to stay in the country from March

9 to April 19, 2000.

The Tearn held discussions with the officials concerned of the Government of the Philippines
and conducted field surveys at the study area.

In the course of the discussions and field surveys, both parties have confirmed the main items
described on the attached sheets. In accordance with the matters confirmed, the Team will
proceed to further work and prepare the Basic Design Study Report. .

Manila, March 15, 2000

N N -

Mr. Masayuki WATANABE - Mz Nehnud{ Ahtonio S. Arevalo
Leader, Administrator,

Basic Design Study Team National Irrigation Administration
JICA . The Republic of the Philippines
Witnessed by

Mr. Rorr}é F. De (%hampo Ms. Cecihia Q. Astilla

Chief, Watershed Management Section Officer-In-Charge Director,
Department of Environmental and Project Development Services,
National Resources Department of Agriculture

The Republic of the Philippines The Republic of the Philippines
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Attachment
1. Objective

The objective of the Project is to rehabilitate the damaged facilities such as apron, riverbed
protection and revetment of Angat Afterbay Regulator Dam, so as to protect the dam body
from further damage due to the natural forces such as floods and earthquake, aiming at
securing the stable water supply for imrigation to Angat-Maasim River Irrigation System
(AMRIS) and for the other water users in the area. !

2. Project Site

The Project site is located at Bustos, San Rafael in Bulacan Province (See Annex-I).

[F}]

. Responsible and Implementing Agency
‘The responsible and implementing agency is National Irrigation Administration.
4. ltems requested by the Government of the Philippines

Through the discussions between the Philippine Side and the Team, the items requésted by
the Philippine Side were confirmmed as described in Annex-II. JICA will assess the
appropn'aténess of the contents of the request, and will recommend it to the Government of
Japan for approval. ' '

5. Japan’s Grant Aid Scheme

(1) The Philippine Side has understood the Japan’s Grant Aid Scheme explained by the
Tearn as described in Annex-III

(2) The Philippine Side will take the necessary measures described in Annex-IV for the
smooth implementation of the Project as a condition for the Japanese Grant Aid to be
implemented.

6. Schedule of the Study

JICA will prepare the draft report of basic design study and dispatch a mission in order to
explain its contents late in August, 2000. '

7. Other Relevant Issues

(1) The Team expressed a deep regret at the disaster that happened to one of the rubber gates
and the downstream apron. The Team strongly requested that the Philippine Side should
fully enforce laws, regulations, ordinances and related acts for preventing similar

e
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disaster in the future. The Philippine Side promised to take effective measures regarding
this matter.

(2) The Team requested the Philippine Side to take urgently legal and administrative
measures for controlling sand/ gravel quarrying i the river channel and against activities
affecting the stability of Angat Afterbay Regulator Dam. The Philippine Side expressed
the intention to take effective measures urgently.

In addition to the above, the Team stressed that the following procedures should be
followed in view of the successful management of the dam and reservoir. The Philippine
Side assented to them.

(i) To formulate a proper operation and maintenance (O&M) plan for the dam and the

TESErvoir;
(1)) To carry out the plan;
(i1) To put an O&M activity on record through the regular inspection;

(iv) To hold regular meetings among or between agencies concerned to confirm the
effectiveness of O&M activities; and

(v) To control illegal activities in the river area by law enforcement.

(3) The Team also stressed that the current system for operation and maintenance of Angat
Afterbay Regulator Dam should be improved and strengthened for keeping the dam
facilities in good condition after the completion of this Project. Both sides agreed.

(4) The Philippine Side agreed that the compensation for fishery, irrigation, land acquisition
and so on caused by the Project should be made, if necessary, under the responsibility of
the Government of the Philippines.

(5) For the smooth implementation of the Project, the Philippine Side promised to bear the
necessary cost other than those to be born by the Grant Aid Project.

(6) Both sides agreed that in case the components other than the Project are damaged due to
the possible floods or other factors during the implementation of the Project, the
Philippine Side should take proper countermeasures in order to reduce the expansion of
damage or impact on the components provided by Japan’s Grant Aid Project.

(7) Regarding the maintenance of dam and reservoir, the Philippine Side requested the
provision of O&M equipment as listed in Annex-II (1/3) in the discussions. The Team
replied that the maintenance equipment be considered in the Basic Design Study.

(8) Both sides confirmed that the items requested by the Government of the Philippines are
subject to change in accordance with the result of the Basic Design Study.
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Annex — II (1/3)

ntents of Reguest for n’s Grant Ai

Item

Contents

1. Engineering Services

Detailed design of proposed facilities.

Construction supervision.

2. Construction of Facilities

(2) Exusting First and Second
Aprons

Demolition of damaged portions.

Filling and compaction of foundation ground
underneath the damaged aprons.

Recenstruction of aprons inclhding steel sheet
piles.

{b) Third Drop and Apron

Construction of third drop and apron downstream
of the existing second apron.

{c} Riverbed Protection

Construction of riverbed protection using concrete
blocks and gabion.

(d) Riverbank Protection

Construction of revetment with wet stone
pitching for the downstream riverbanks.

Rehabilitation and/or reconstruction of revetment
on the right side upstream riverbank.

(e} Temporary Works

Cofferdam, dewatering and other temporary
works. .

(f) Expenditure at Site Office

3. Maintenance Equipment

Boat and wamning device.

4. Traming Program

On-the-job-training on operation and maintenance
technique for a Jarge-scale river structure.

EH-14

b A



ol-t4%

T

Righl Bank Intoke
structure

Left Bank
Intake
Structure

No.t Concrele Apron

AnanooAnAMAARGANaRnAANAGAORNSANaCAna

i— Right Bank Proteclion Dike

GENERAL PLAN

Protection

(sS85

SRS

AL S80S TS EEP S,
]

A e preeTe
s s
(X X AP TR K I O V

2505

0 50m
e )
522.10
22.50 79.00 3.80 79.00 2.80 79.00 38 79.00 2.80 79.00 3,80 78.00 8.6
EL_30.00 E 2 . 2 EL_30.00
3 _Eei’ No.l Gole - No.2 Gate Ne.3 Gole No.4 Gate Ne.5 Gole %ﬁ No.6 Gole e :‘ff E
e.20003 s3Il — EL 17.50 o = E EL_20.00
ES = - E
_; %‘ a —_————————— e s e e | |5 ——— 5~_3 E_
€Lao000 § 3% : N < 5% Ee 000
UPSTREAM ELE EL 15.00 EL 12,00
VATION OF DAM .
Mote
Unit : m
[
—N\ . 28.25 8.00 25.00 L 1500 .
T w1750 ¢ g
o /i‘* / 0 5 10m
a Livvs bl
0 EL 12,00 a
12.00 .
VELL . 4 Iy = EL 9.00 7
(= =t .
H EL 7.20 \ a / & ! 50
. *\ s
EL 4.60

PROFILE

Annex--II(2/3) EXISTING ANGAT AFTERBAY
REGULATOR DAM




M-8

DETAIL OF REVERBED PROTECTION
(NO SCALE)

DETAIL — A
(NO SCALE)

Lell Bank
g Inteke
[y Slructure
Right Bank Inloke
slructure Rubber Cote
Not
m gt /— X it
E Uni m
B ; i ; 1N
nnnnnnnn annn Raoaonoonanaananaascaocscnanandhbnogana nonan@@annnmAnanaannonsEAcAnAAnaaBnARGABB RRAARRAARRARn
o
ﬁ Mo.1 Concrete Apron
soncnessnnsassamasanas manananasasaasann ncbnmansacsanasasans AnARARAA AN AAeAGAAAALASASASAAGAAS AGRARASAASARANS v
= — = = == e — &
E. No.2 Concrete Apron
™~
§ L No.3 Concrets Apron =
L] propoasd by 1A 7
1
Y . E .
= 2 ! \ E
1 ; | = River Bank
S Protection
/ 1)
1. | 1 B
ighl Bi
Prgticlionmg;ke L Riverbed Protectlon prdpossd by NIA\ \ / /
{Concrete Block) ;\po
River Bank GENERAL PLAN g 30m
Protection
I._J\ 28.25 8.00 25.00 30.00 45.00
o
T WL 1750 by 2
= +1 3
8 / % / DEYAIL-A DETAL-B
n EL 12.00
SEL 1200 £ i €L 9.00
R \ g /‘ : EL 7.50
£L 720 B ) / a
T P X3 O X T P e
_EL 770 S — H e
PROFILE
L] 5 10m —_—
Loaceleraal .
I | kS |Rivnrb¢d ‘Protsction |
ey ]
| =TI | T P
g — L S
~N s
3 IR I o
! -
DETAIL ~ B
| | (NO SCALE)

Annex—11{3/3)

REHABILITATION PLAN BY NIA




Annex- il

ON JAPAN'S GRANT ATD PROGRAM

1.Japan's Grant Aid Procedures

(1) The Japan's Grant Aid Program is executed by the following
procedures. |

* Application (request made by a recipient country)

- Study (Preliminary Study / Basic Design Study conducted by JICA)

* Appraisal & Approval (Appraisal by the Government of Japan and
Aprroval by the Cabinet of Japan)

- Determination of Implementation (Exchange of Notes between both
Governments)

- Implementation (Implementation of the Project)

(2) Firstly, an application or a request for a project made by the recipient country
is examined by the Government of Japan (the Ministry of Foreign Affairs) to
see whether or not it is suitable for Japan's grant Aid. If the request is deemed
suitable, the Government of Japan entrusts a study on the request to JICA
(Japan International Cooperation Agency).

Secondly, JICA conducts the Study (Basic Design Study), using a Japanese
consulting firm. If the background and objective of the requested project are
not clear, a Preliminary Study is conducted prior 1o a Basic design Study.

Thirdly, the Government of Japan appraises to see whether or not the Project
is suitable for Japan's Grant Aid Program, based on the Basic Design Smdy
report prepared by JICA and the results are then submitted for approval by the
Cabinet. |

Fourthly, the Project approved by the Cabinet becomes official when pledged
by the Exchange of Notes signed by both Governments.

Finally, for the implementation of the Project, JICA assists the recipient
country in preparing contracts and so ofi.

2. Contents of the Study

(1) Contents of the Study |
The purpose of the Study (preliminary Study / Basic Design Study) conducted
on a project requested by JICA is to provide a basic document necessary for

CE#AT /’/\jlg/ .A 7}'/




appraisal of the project by the Japanese Government. The contents of the Study
are as follows:

a) to confirm background, objectives, benefits of the project and also
institutional capacity of agencies concerned of the recipient country
necessary for project implementation.

b) to evaluate appropriateness of the Project for the Grant Aid Scheme from a
technical, social and economical point of view, :

c) to confirm items agreed on by both parties concerning a basic concept of the
project,

d) to prepare a basic design of the project,

e) to estimate cost involved in the project.

Final project components are subject to approval by the Government of Japan
and therefore may differ from an original request.

Implementing the project, the Government of Japan requests the recipient
country to take necessary measures involved which are itemized on Exchange -
of Notes.

(2) Selecting (a) Consulting Firm(s)

For smooth implementation of the study, JICA uses (a) consulting firm(s)

- registered. JICA selects (a) firm(s) through proposals submitted by firms which
are interested. The firm(s) selected carry(ies) out a Basic Design Study and
write(s) a report, based upon terms of reference made by JICA.

The consulting firm(s) used for the study is(are) recommended by JICA to a
recipient country after Exchange of Notes, in order to maintain technical
consistency and also to avoid possiblenndue delay.in implementation caused if a
new selection process is repeated.

(3) Status of a Preliminary Study in the Grant Aid Program

A Preliminary Study is conducted during the second step of a project
formulation & preparation as mentioned above.

A result of the study will be utilized in Japan to decide if the Project is to be
suitable for a Basic Design Study.

Based on the result of the Basic Design Study, the Government would
proceed to the stage of decision making process (appraisal and approval).

It is important to notice that at the stage of Preliminary Study, no
commitment 1s made by the Japanese side concerning rhe. r:estmImn of the
Project in the scheme of Grant Aid Program.

&H-18 //%% A }},\




3. Japan's Grant Aid Scheme

(1) What is Grant Aid?

The Grant Aid Program provides a recipient country with non reimbursable
funds needed to procure facilities, equipment and services for economic and
social development of the country under the following principles in accordance
with relevant laws and regulations of Japan. The Grant Aid is not in a form of
donation or such.

(2) Exchange of Notes (E/N)
The Japan's Grant Aid is extended in accordance with the Exchange of Notes
by both Governments, in which the objectives of the Project, period of
execution, conditions and amount of the Grant, etc. are confirmed.

(3) "The period of the Grant Aid" means one Japanese fiscal year which the
Cabinet approves the Project for. Within the fiscal year, all procedure such as
Exchange of Notes, concluding a contract with (a) consulting firm(s) and (a)
contractor(s) and a final payment to them must be completed.

(4) Under the Grant, in principle, products and services of origins of Japan or the
recipient country are to be purchased.
When the two Governments deemiit necessary, the Grant may be used for the
purchase of products or services of a third country origin.
However the prime contractors, namely, consulting, contractor and
procurement firms, are limited to "Japanese nationals". (The term “Japanese
nationals” means Japanese physical persons or Japanese juridical petrsons
controlled by Japanese physical persons.)

(5) Necessity of the "Verification" 7
The Government of the recipient country or its designated authority will
conclude into contracts in Japanese yen with Japanese nationals. Those '
contracts shall be verified by the Government of Japan. The "Verification" is
deemed necessary to secure accountability to Japanese tax payers.

(6) Undertakings required to the Government of the recipient country
In the implementation of the Grant Aid, the recipient country is required to

undertake necessary measures such as the following:
a) to secure land necessary for the sites of the project and to clear and level

the land prior to commencement of the construction work,
b) to provide facilities for distribution of electricity, water supply and
drainage and other incidental facilities in and around the sites,

:ﬁ%'il-lg; | l /L(Zfb/ | \J\/)/I/l/




¢) to secure buildings prior to the installation work in case the Project is
providing equipment,

d) to ensure all expenses and prompt execution for unloading, customs
clearance at the port disembarkation and internal transportation of the
products purchased under the Grant Aid,

e) to exempt Japanese nationals from customs duties, internal taxes and other
fiscal levies which will be imposed in the recipient country with respect to
the supply of the products and services under the Verified Contracts,

f) to accord Japanese nationals whose services may be required in connection
with the supply of the products and services under the Verified Contracts,
such facilities as may be necessary for their entry into the recipient country
and stay therein for the performance of their work.

(7) Proper Use
The recipient country is required to maintain and use facilities constructed
and equipment purchased under the Grant Aid properly and effectively and to
assign staff necessary for their operation and maintenance as well as to bear ail
expenses other than those to be borne by the Grant Aid. '

(8) Re-export
The products purchased under the Grant Aid shall not be re-exported from
the recipient country.

(9) Banking Arrangement (B/A)

a)The Government of the recipient country or its designated authority shall
open an account in the name of the Government of the recipient country in
an authorized foreign exchange bank in Japan (hereinafter referred to as "the
Bank"). The Government of Japan will execute the Grant Aid by making
payments in Japanese yen to cover the obligations incurred by Government
of the recipient country or its designated authority under the contracts
verified.

b) The payments will be made when payment requests are presented by the
Bank to the Government of Japan under an Authorization to Pay issued by
the Government of the recipient country or its designated authority.
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Annex- |V

NECESSARY MEASURES TO BE TAKEN BY THE GOVERNMENT OF
PHILIPPINES IN CASE JAPAN'S GRANT AID IS EXTENDED.

1.To provide data and information necessary for the Project.
2.To secure the site for the Project.

3.To bear two kinds of commissions to the Japanese foreign exchange bank for its
bankigg services based upon the Banking Arrangement (B/A) namely,
- the advising commission of the " Authorization to Pay (A/P)" and
- the payment commission.

4.To enSuL:e prompt unloading, tax exemption, and customs clearance at the port of
disembarkation in Philippines and prompt internal transportation therein of the
materials and equipment for the project purchased under the Grant Aid.

5.To exempt Japanese nationals or a staff from a third country engaged in the
project from customs duties, internal taxes and other fiscal levies which may be
imposed in Philippines with respect to the supply of the products and services
under the verified contracts.

6.To accord Japanese nationals or a staff from a third country whose services may
be required in connection with supply of the products and services under the
verified contracts, such facilities as may be necessary for their entry into
Philippines and stay therein for the performance of their work,

7.To provide necessary permissions, licenses, and other authorization for
implementing the Project, if necessary.

8.To assign appropriate budget and staff members for proper and effective
operation and maintenance of the facilities constructed under the Project.

9.To maintain and use properly and effectively the facilities constructed and
equipment provided under the Project; '

10.To bear all the expenses other than those to be borne by the Grant Aid within
the scope of the Project. :
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Minutes of Discussions
on
the Basic Design Study on the Project
' for
Rehabilitation of Apron at Angat Afterbay Regulator Dam
‘_ in :
the Republic of the Philippines
(Explanation on the Draft Basic Design)

In March 2000, the Japan International Cooperation Agency (JICA) dispatched the
Basic Design Study Team on the Project for Rehabilitation of Apron at Angat Afterbay
Regulator Dam (hereinafter referred to as “the Project”) to the Republic of Philippines. After the
assessment of the data and information obtained through the study, JICA has prepared the Draft
Basic Design on the Project.

In order to explain and consult with the officials concemed of the Government of
Philippines on the components of the Draft Basic Design ,JICA sent to the Republic of
Philippines a Study Team (hereinafter referred to as “the Team”) headed by Mr.Masayuki
WATANABE, Development Specialist, Insfitute for International Cooperation, JICA, which is
scheduled to stay in the country from August 21 to 26,2000. -

As a result of the discussions held between the Team and the officials concemed of the
Government of Philippines, both parties have confirmed the main items described on the attached

sheets.
: Manila, August 25, 2000
% :

Mr. Masayuki WATANABE Mr.WANTONIO S.AREVALO
Leader, ' Administrator,
Basic Design Study Team National Irrigation Administration
JICA The Republic of the Philippines
Witnessed by

«A\ﬂ -fv—__\___ Lot O Ohgitte
Mr. ROMEO Ms.CECILIA Q. ASTILLA
Chief, Watershed Management Section Officer-In-Charge Director
Department of Environmental and Project Development Services,
National Resources Department of Agriculture
The Republic of the Philippines The Republic of the Philippines
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ATTACHMENT

1. Components of the Draft Basic Design

The Government of Philippines has agreed and accepted in principle on the components of the Draft
Basic Design proposed by the Team.

2. Japan’s Grant Aid System

(1) The Philippines side has understood the system of Japan’s Grant Aid on Annex- |} as explained by the
Team.

(2) The Philippines side will take the necessary measures described in the Annex-ilf for the smooth

implementation of the Project, on condition that the Graut Aid Assistance by the Government of Japan is
extended to the Project.

3. Schedule of the Study ‘ 7
JICA will complete the final report and send it to the Philippines side by the end of December 2000.

4. Cther Relevant Issues

(1) Both sides confirmed that the approval of Investment Coordination Committee (ICC) for the Project
should be completed by the end of October 2000. The Philippines side understands that NIA is
responsible for preparation of the Project prbposal for ICC based on the Draft Final Report.

NIA and other relevant agencies will take all necessary measures to ensure the said
schedule as per Annex-IV

(2) The Team confirmed to Philippine side the contents of the Minutes of Discussions signed on March 15,
2000, especially “ Article 7.Other Relevant Issues; (1) ~ (6)".
The Philippines side assented to them.

(3) The Team stressed that the Philippines side should take proper maintenance for project equipment,
“such as putting on record through the regular inspection.

(4) The Team stressed that the Philippines side should take necessary procedures promptly for the Project
to execute smoothly from now.

| | .
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Annex- I

Japan's Grant Aid Scheme

1. Grant Aid Procedures
I) Japan's Grant Aid Program is executed through the following procedures.
Application (Request made by a recipient country)
Study (Basic Design Study conducted by JICA)

Appraisal & Approval  (Appraisal by the Government of J apan
and Approval by Cabinet)

Determination of (The Notes exchanged between the Governments of
Implementation Japan and the recipient country)

2) Firstly, the application or request for a Grant Aid project submitted by a recipient
country is examined by the Government of Japan (the Ministry of Foreign Affairs) to
determine whether or not it is eligl;ible for Grant Aid. If the request is deemed

appropriate, the Government of Japan assigns JICA (Japan International Cooperation
Agency) to conduct a study on the request.

Secondly, JICA conducts the study (Basic Design Study), using (a) Japanese consulting
firm(s).

Thirdly, the Government of Japan appraises the Project to see whether or not it is
suitable for Japan's Grant Aid Program, based on the Basic Design Study report

prepared by JICA, and the results are then submitted to the Cabinet for approval.

Fourthly, the project, once approved by the Cabinet, becomes official with the
Exchange of Notes signed by the Governments of Japan and the recipient country.

Finally, for the implementation of the Project, JICA assists the recipient country in
such matters as preparing tenders, contracts and so on.
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2. Basic Design Study

9]

b)

d)

€)

2)

Contents of the Study

The aim of the Basic Design Study (hereafter referred to as “the Study"), conducted by
JICA on a requested project (hereinafter referred to as "the Project") is to provide a
basic document necessary for the appraisal of the Project by the Japanese Government.

-The contents of the Study are as follows:

Confirmation of the background, objectives, and benefits of the reql:lested Project and

also institutional capacity of agencies concemned of the recipient country necessary for
Project's implementation.

Evaluation of the appropriateness of the Project to be implemented under the Grant
Aid Scheme from a technical, social and economic point of view.

Confirmation of items agreed on by both parties concerning the basic concept of the
Project.

Preparation of a basic design of th'e Project.

Estimation of costs of the Project.

The contents of the original request are not necessarily approved in their initial form as
the contents of the Grant Aid project. The Basic Design of the Project is confirmed
considering the guidelines of Japan's Grant Aid Scheme.

The Government of Japan requests the Government of the recipient country to take
whatever measures are necessary to ensure its self-reliance in the implementation of the
Project. Such measures must be guaranteed even though they may fall outside of the
jurisdiction of the organization in the recipient country actually implementing the
Project. Therefore, the implementation of the Project is confirmed by all relevant
organizations of the recipient country through the Minutes of Discussions.

Selection of Consultants

For smooth implementation of the Study, JICA uses (a) registered consultant firm(s),
JICA selects (a) firm(s) based on proposals submitted by interested firms. The firm(s)
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selected carry(ies) out a Basic Design Study and write(s) a report, based upon terms of
reference set by JICA.

The consultant firm(s) used for the Study is(are) recommended by JICA to the recipient
country to also work on the Project’s implementation after the Exchanges of Notes, in
order to maintain technical consistency and also to avoid any undue delay in
implementation should the selection process be repeated.

3. Japan's Grant Aid Scheme

1)

2)

3)

What is Grant Aid?

The Grant Aid Program provides a recipient country with non-reimbursable funds to
procure facilities, equipment and services (engineering services and transportation of
the products, etc.) for economic and social development of the country under principles
in accordance with the relevant laws and regulations of Japan. Grant Aid is not supplied
through the donation of materials as such.

3
Exchange of Notes (E/N)

Japan's Grant Aid is eﬁénded in accordance with the Notes exchanged by the
Governments concerned, in which the objectives of the Project, period of execution,
conditions and amount of the Grant Aid, etc. are confirmed.

"The period of the Grant Aid" means the one fiscal year which the Cabinet approves
the Project for. Within the fiscal year, all procedures such as exchanging of the Notes,
concluding contracts with (a) consultant firm(s) and (a) contractor(s) and a final

. payment to them must be completed.

4)

However in case of delays in delivery, installation or construction due to unforeseen
factors such as weather, the period of the Grant Aid can be further extended for a

maximum of one fiscal year af most by mutual agreement between the two
Govemments.

Under the Grant Aid, in principle, Japanese products and services including transport §
or those of the recipient couniry are to be purchased. \
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5)

6)

When the two Governments deem it necessary, the Grant Aid may be used for the
purchase of the products or services of a third country.

However the prime contractors, namely, consulting, contracting and procurement firms,
are Jimited to "Japanese nationals". (The term “Japanese nationals" means persons of

Japanese nationality or Japanese corporations controlled by persons of Japanese
nationality.)

Necessity of the "Verification"

The Government of recipient country or its designated authority will conclude
contracts denominated in Japanese yen with Japanese nationals. Those contracts shall

be verified by the Government of Japan. This "Verification" is deemed necessary to
secure accountability to Japanese taxpayers.

Undertakings required of the Government of the Recipient Country

In the implementation of the Grant Aid project, the recipient country is required to
undertake such necessary measures as the following:
I ) .
(1) To secure land necessary for the sites of the Project and to clear, level and reclaim
the land prior to commencement of the construction.

(2) To provide facilities for distribution of electricity, water supply and drainage and
other incidental facilities in and around the sites.

(3) To secure buildings pridr to the procurement in case the installation of the
equipment. '

(4) To ensure all the expenses and prompt execution for unloading, customs clearance
at the port of disembarkation and internal transportation of the products
purchased under the Grant Aid. '

(5) To exempt Japanese nationals from customs duties, internal taxes and other fiscal

levies which will be imposed in the recipient country with respect to the supply of
the products and services under the Verified Contracts.
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©6)

(7)

&

©)

b)

To accord Japanese nationals whose services may be required in' connection with
the supply of the products and services under the Verified Contracts, such

facilities as may be necessary for their entry into the recipient country and stay
therein for the performance of their work.

Proper Use _
The recipient country is required to maintain and use facilities constructed and
equipment purchased under the Grant Aid properly and effectively and to assign

staff mecessary for this operation and maintenance as well as to bear all the
expenses other than those covered by the Grant Aid.

Re-export

The products purchased under the Grand Aid should not be re-exported from the
recipient country.

Banking Arrangement (B/A)

The Government of the recipient country or its designated authority should open
an account in the name of the Government of the recipient country in a bank in
Japan (hereinafter referred to as "the Bank"). The Government of Japan will
exccute the Grant Aid b'y making payments in Japanese yen to cover the
obligations incurred by the Government of the recipient country or its designated
authority under the verified contracts.

The payments will be made when pay ment requests are presented by the Bank to
the Government of Japan under an authorization to pay issued by the Government
of the recipient country or its designated authority.

/fﬂz
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Annex -~ Il

Necessary measures to be taken by the Government of the Republic of Philippines

10.

11.

in case Japan's Grant Aid is extended
To provide data and information necessary for the Project.
To secure the land necessary for the execution of the Project.

To clear the sites prior to the commencement of the construction, if required.

To make passable all roads and bridges Jeading to the Projects sites before the
commencement of inland transportation of materials and equipment, if required.

To bear commissions to the Japanese foreign exchange bank for its banking services based

upon the Banking Arrangement, namely the advising commission of the “Authorization to
Pay” and payment commission.

To ensure prompt unloading, tax exemption, customs clearance at the port of
disembarkation in the Republic of Philippines and prompt internal transportation of the
materials and equipment for the Project purchased under the Grant Aid.

To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies

which will be imposed in the recipient country with respect to the supply of the products
and services under the verified contracts.

To accord Japanese nationals whose services may be required in connection with the
supply of products and the services under the verified contract such facilities as may be

necessary for their entry into the Republic of Phiulippines and stay therein for the
performance of their work.

To provide necessary permissions, licenses and other authorizations for implementing the
Project, if necessary.

To maintain and use properly and effectively the facilities constructed under the Project.

To coordinate and solve any issues related to the Project which may be raised from third
parties or inhabitants in the Project area during implementation of the Project.

\
&
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ANNEX-IV- i
WORK PROCESS FLOW FOR APPROVAL OF ICC

ECC or CNC
{...__
EMB/DENR > NIA
¢ . APLICATION FOR APROVAL
(End of X X 2000)
MDC
¢ ‘ ENDORSEMENT
PDC
¢ ENDORSEMENT
RDC
ENDORSEMENT
(End of XX 2000}
¥ !
INFRA STAFF _
PROCEDURLS
INSIDE NEDA
Y
: (2 WEEKS)
PISACC COREiSECRETARIAT l
h 4
ICC TECHNICAL BOARD
iICC CABINET COMMITTEE
NEDA - BOARD
(End of Oclober 2000)
h 4
NIA
NEDA/DFA
REPORT \\?§
v AN
EMBASSY OF JAPAN

JICA MANILA OFFCE
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NIA : National [rrigation Administration

NEDA : National Economic and Development Authority
PIS  : Project Investment Staff

ICC : Investment Coordination Committee

RDC  :Regional Development Committee

PDC  : Provincial Development Committee

MDC : Municipal Development Committee

ECC : Environmental Compliance Certificate
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No. | Name , Scale | Note AP AEH
Construction Drawings of The Project for »
A |Rehabilitation of Angat Afterbay Regulator Dam Completion Drawings NIA(Region 3) from Mr.Mercado | 2000/3/20

(1996 - 1998)

The Drawings of The Project for Rehabilitation of

B |The Angat After - Bay Regulator Dam (Volume III) Basic Design Study NIA Head Office 2000/3/28
{by Sanyu Consultants September 1996)

1 |[Proposed Development of Angat Dam (North Side) | 1:1,000 Jat Bustos dam, Drawing of Right way boundaries ditto 2000/3/22

2 |Bustos Topographic 1:500 |Left bank ‘ ditto 2000/3/22

3 |NIA (Region 3) General Layout non [Trrigation Area for NIA Region 3 ditto 2000/3/28

3 :

Ce-E
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B E

TR BALR

No. Name L TR AFEH
1 [1998 Revised Equipment Rental Rates 19984E 2K ET §R{fL &\ ATiks NIA(Region 3) from Mr.Mercado 2000/3/22
2 IDerivation of Unit Cost B AR L ditto ' 2000/3/22
3 TELERI20004E3 8 & hE 2000/3/13
4 BEXMI20004E3 A & ditto 2000/3/13
‘ ‘ Association of Carriers and Equipment Lessors
5 |ASEL Equipment Guidebook (ACEL), Inc. 2000/3/23
kBRI _
No. Name A AP ANFEH
Y (' > ¥
1 AMRISERTERL, L3S S UBustos NIA(Region 3) from Mr.Mercado 2000/3/22
Dam®Operation Rule
Operation and Maintenance Plan for system ap .
2 Management CY 2000 20004F B B ERERE A K B Region 3 & Head office (NIA) 2000/3/22
3 [Organizational Chart (Region 3) AR (Region 3) NIA(Region 3) from Mr.Mercado 2000/3/22
4 | B L OB ESIR (NIA Head Office) SMB 2000/3/22
5 NIA(ZME) FRICB 2% 5 ~ SMB 2000/3/22
7 |Monthly Accomplishment Reoprt (1997 to 1999) for| g oot e 1 997.1999) Region 3 SMB 2000/3/22

Region 3
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No.|

Name

AT

[ A=FH

The Project for Rehabilitation Angat After bay
Regulator Dam Completion Report (by Sanyu
Consultants March 1998)

NIA(Region 3) from Mr.Mercado

2000/3/20

The Project for Rehabilitation Angat After bay
Regulator Dam Operation and Maintenance
Manual (by Sanyu Consultants March 1998)

ditto

2000/3/20

Proposal for Rehabilitation of Angat After bay
Regulator dam (by NIA December 1992)

NIA Head office

2000/3/28

The Project for Rehabilitation of Angat After bay
Regulator Dam .
Recommendation and Additional Data (by Sanyu
Consultants April 1998)

NIA Head office

2000/3/28

Basic Design Study Report on The Project for
Rehabilitation of The Angat After bay Regulator
Dam in The Republic of The Philippines (by
JICA & Sanyu Consultants May 1996)

NIA Head office

2000/3/28

Feasibility Study Report on The Improvement
Project of The Operation and Maintenance of
National Irrigation Systems (AMRIS) Main
Report Volume I (by JICA Feb 1984)

NIA Head office

Feasibility Study Report on The Improvement
Project of The Operation and Maintenance of
National Irrigation Systems (AMRIS) Appensix
A Volume II (by JICA Feb 1984)

ditto

Feasibility Study Report on The Improvement
Project of The Operation and Maintenance of
National Irrigation Systems (AMRIS) Appendix
B&C Volume I (by JICA Feb 1984)

ditto
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ARSC PR R

IR

No. Name AFS% AFEHR
Tabulation of Daily Water Level Data at South ' - .
] — 5
1 Hntake Gate in Bustos Dam (1997 to Mar 2000) T APARL B RRTAR Y MR E R NIA(Region 3) from Mr.Mercado 2000/3/22
2 ;l;allz.;éagt;on of Dally Rainfall at Bustos Dam (1987 7 ANAY N FRT — ditto 2000/3/22
Tabulation of Hourly Water Level Data at Bustos - .
3 | Dam (1995 to 1 999) T ANRYE BN KL T 5 ditto 2000/3/22
4 [Rule Curve for Angat Reservoir (1988 10 1997)  [7H v b A& (H) ditto 2000/3/22
3 Rule Curve for Angat Reservoir (1999 to Present) & | 72 v b4 B Bl B (35) SMB 5000/3/22

Proposed New Operation Rule Curves for the Angat

M=V di— T EHEHZDWT

=,

Actual Inflow at Angat Reservoir, Actual Water
Consumption at Angat Auxiliary Units & Actual
Water Consumption at Angat Main Units

NPC (Diliman)

7 T Ay SRS (B it R) 197971999 NPC (Angat Inspection)
8 7 ARRE b — MEVETR & NIA(Region 3)

9 g‘ég{cl‘g jﬁf%ﬁ(ﬂ#%ﬁﬁﬂ) BEREKR30 NPC (Angat Inspection)
10 Ty b D TR EPIER(AE) NWSS (Head office)
1 T oAy N AR FRIR E) L7 v b NPC (Angat Inspection)

SRR (7 SR HETE B E)




—R SRR

No. Name foscs AFT AFR
Republic of The Philippines National Irrigation
1 {Administration (NIA) NIATEREEE 3= == 7 A IRk HIE) NIA Head Office 2000/3/28]
Design Manual for Diversion Dams
Republic of The Philippines National Irrigation .
2 |Administration {NIA) NIATERRER M2 =2 7L OK B &R BR R AEEE) ditto 2000/3/28
Design Mamial for Canals & Canal Stiructures
ZAVEER RS NS R ER BROW e
3 @) 1999438 EESHAIER JICAZ AV BE T 2000/3/15
A #i(Monthly Review FF5) 20004£15 & .
4 No.158 Z4YE: AN T MR ditto 2000/3/15
H- 3 7 AUE . R
5 g AL A FEOBIR: 7 I B F—h~— (www.mofagojp) 20003714
6 TICAESIREN BB EHEE: 7 I3 JICAEIRE e SR E S 2000/3/14)
NICABRRETREESR 7V ATENSE o_ss N .
H— Bt
7 19984 R HEEE JICA R —A~—3F (www.jica.go.jp) 2000/3/14
8 |ECC ( Environmental Compliance Certificate)
Selected Statistics on Agriculture (May 1999 by . -
9 |Bureau if Agriculmral Statistics Department of Bureau of Agricultural Statistics, Department (50, -
¢ of Agriculture
Agriculture)
NIA Irrigation Development Program from A
10 000 0 2009 (with Me dium) NIA(REE) 1045 EREHES BT (FD &) SMB 2000/3/22
1997 Family Income and Expenditures Survey . .
11 Vol. I National Summary Final Report National Statistics Office 2000/3128
1997 Family Income and Expenditures Survey ]
12 lyo1. 3 Provincial/Key City Final Report ditto 2000/3/28
13 1994 Census of Establishments - Agriculture and dito 2000/3/28
Foresiry
14 11994 Census of Establishments - Fishery ditto 2000/3/28
15 {1995 Census of Population - Central Luzon ditto 2000/3/28
P . Environmental Management Bureau Library,
Philippine Environmental Law, Vol. II, ) s
16 Comments and Maerials, 1983 Department of Environment and Natoral 20007443
Resouses
Final Report, Volume 11, Manila Metropolitan .,
17 Region Environmental Improvement Study, 1990 ditio 2000473
18 |Procedual Manual for DAO 96-37, 1997 ditto 20007473
Philppine EIS System Guide: Policies and .
19 Procedures, 1994 ' ditto | 2000/4/3
20 |DENR Administrative Order No. 34, 1990 ) ditto 20004413
21 |DENR Administrative Order No, 35, 1990 ditto 20004443
A Compilation of Environment and Natural .
22 Resouces Policy es, 1996 ditto 2000/4/3
23 Il’;l;;;pplne Environmentat Quality Report 1990~ ditto 20004473
24 |The Central Luzon Region Development Plan National Economic Development Awthority | 2000/4/4
25 11999 Annual Accomplishment Report Regional Office, Deperirnent of Agriculture | 2000/4/6
26 |Regional Profile 1999 diito 2000/4/6
2 Provincial Physical Framework Plan, Province of Bulacan Provincial Office 20000477
Bulacan
28 1998 Annual Accomplishment Report, Province ditto 20001477
of Bulacan
29 1999 Annual Accomplishment Report, Province ditto 20000477
of Bulacan
30 |Bulacan Conceptual Development Plan ditto 20004417
31 |Demography and Economy, Province of Bulacan ditto 20000417
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¥R 5.4 R—-VUTRERE

R—UJERE BH1

BORE HOLE No.
ELEVATION
DATA STARTED

: BH1
:13.37m
:2000-04-06

DATA COMPLETED :2000-04-15

PROJECT :Basic Design Study on the project for Rehabilitation of Apron
, at Angat Afterbay Dam in the Requblic of the Philippines
LOCATION - :Bustos,Bulacan
DEPTH GRAPH CONS- NMC LL PL Pl N-Value
{m) uscs LITHOLOGY ISTENCY| % ¥ ¥ g 0 20 40 60 80
- S
1 — L
A Concrete Slab
N B
y -
Gray, Gravel 3w | onin | e | s
¥.Dense 1 | A—1"T.
M. D .
Dark Gray, Sangy Grave| ense 36 ™
' _ 35 {
Dense 4 Nil Nil NP 35
N\
41 I
6 Nil Nil- | NP 35
M.Dense 39
Gray, Sandy Grave! ~ 6 |-Nil | Nib | NP 30 /
Dense
26
n o[ 40 |25 |15 | 27 L .
[ 42 ™
| 45 \
Brown, Clayey Sand
with little Gravel 12 43 24 19 57 [
86 Y
7 |48 | 20 | 28 | 63 \\
Brown, Ctayey Gravel 65 \
with little Sand V.Dense 68
17 45 25 20 65 [
Grayish brown,Clayey 68 \
Sand with some Gravel T
16 Nil Nil NP 72
; 73
Sand with some Gravel 72 l
i2 Nil Nil NP 67
END OF BORING AT 15.00m
16 —
17 —
18 —
19 —
20
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V2O#AR BH2

A—
BORE HOLE No. : BHZ2
ELEVATION :13. 44m
DATA STARTED :2000-04-01
DATA COMPLETED :2000-04-09

PROJECT :Basic Design Study on the project for Rehabilitation of Apron
at Angat Afterbay Dam in the Requblic of the Ph[llpplnes
LOCATION :Bustos,Bulacan
DEPTH GRAPH ~ {CONS~ NMC LL PL Pi N-Yalue
(m) Uscs LITHGLOGY isrency| % | % | ¥ | % 0 20 4 60 80
— S
1 - L
A Concrete Slab
] B
p—
Gray,suhrﬁunded Gravel
12 | it | Nil | WP | 37 -
16 Nil Nil NP 45
) 45
Gray,medium grained Sand Dense ) A
with some Gravel 13 il Nil NP 46
49
62 \
] Ni | Nil NP 64
&1 f
Light Brownish gray, Sand V. Dense 53 /
with some Gravel - N
5 Nil Nil NP 64
66 \
Ll s Nil | Nit | NP 50
Dense 46 N
Light Brownish gray, Sandy 55 N
Gravel . . \
& Nil Nili NP 58
53 /7'
N
8 Nil Nil NP 63 %
V.Dense 58 [/
1 Hil Hil NP 57 \\
Brownish gray, sandy Gravel b4 \
66 /
9 Nil Nil NP 58 4
i
64 7
- 11 Nil [ Nil | NP 58 4
Brownish gray,Sand with some [ravel
END OF BORING AT 15.00m
16 — .
17 —
18 —
19 —
20




R—=UIHEHEAE BHS3

BORE HOLE No. : BH3

ELEVATION

:13. 49m

DATA STARTED :2000-04-15 -
DATA COMPLETED :2000-04-19

PROJECT :Basic Design Study on the project for Rehabilitation of Apron
' at Angat Afterbay Dam in the Requblic of the Philippines
LOCATION :Bustos,Bulacan :
DEPTH GRAPH cons- | NMC | LL PL Pl N-Value
(m) uscs LITHOLOGY ISTENCY| % | % g ¥ 0 20 40 60 80
—] S
1 - L
A Concrete Slab
_ B
2 _

11

12

13

14

15

16

17

18

19

20

Gray, Gravel
6 Nil Nil NP 3i
46
Dense
Brownish gray, sandy Gravel 32 s
29
Brownish gray,Silty Sand M.Dense 6 —
with some Gravel [
Loose 16 Nil Nil NP 6 sy
Greenish gray,Silty Sand 63 I ——
with some Gravel ; [
9 38 23 15 63 >
Brown, sandy Gravel with V.Dense ) 53 /
traces of ¢lay ' L1
Brown, sand wi th some Gravel 12 Nil Nil NP 33 \ \
&k traces of Silt | g | Nil Nil NP 37
' Dense 31
‘ 45
Gray, Sandy Gravel
56 \T
56 /
' 53 \
7 Nil Nil NP 55 /f
3 "Nl Nil NP 52
Brownish gray, coarse . 57 \\
grained Sand with some V.Dense /
Gravel 12 Nil Nil NP 54
59
8 Nil Nil 14 65 \\
59

Gray, Sandy Gravel

END OF BORING AT 15.00m
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R—UOFEKR BHA4

BORE HOLE No. : BH4
ELEVATION :13. 34m
DATA STARTED :2000-03-27
DATA COMPLETED :2000-04-02

PROJECT :Basic Design Study on the project for Rehabilitation of Apron
_ at Angat Afterbay Dam in the Requblic of the Philippines
LOCATION :Bustos,Bulacan '
DEPTH GRAPH CONS- NMC | . LL PL Pi N-Value
(m) USCS LITHOLOGY istency| 3 | % | % | % 0 20 4 6 &
] S
1 L
A Concrete Slab
—_ B
2 —
Gray, Sand with rounded
Gravel .
8 Nil Nil NP 25
2 l
. M.Dense \
Gray, Sandy Gravel
: 30 :
7 | Nt | wit | owp | s - :
10 | Nil | Nit | NP | T2 ,\\\'
Gray,Silty Sand with some V.Dense 75 \\
Gravel ’ P
: 38 <
Dense 45 \\
Gray, Sand with some Gravel ’ 60
. ! I
V.oende| 7 Nit | Nit | wp | 92 =
Light brownish gray, Sandy 60
Gravel .
43 7
Dense 11 Nil Nil NP 39 -
20 Nil Nil NP 48 \\\
Brownish gray, Sand with - .
cona Eraner” 12| Nl [ NiL | N | 6
‘ V.Dense ' . . 77 =
Browntsh gray,Silty Gravel Dense 7 Nil Nil NP 43
with [ittls Sand 10 Nil Nil NP 58
60
; : 54
Brownish gray, Sandy Gravel V. Dense
4 Hil Nil NP 65
. 65
] 5 ......... -
END OF BORING AT 15.00m
16 —
17 —
18 —
19 —
20
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HK—ULZHHKE BHS5

BORE HOLE No : BHS
ELEVATION :13. 36m
DATA STARTED 12000-03-28
DATA COMPLETED :2000-04-13

PROJECT :Basic Design Study on the project for Rehabilitation of Apron
at Angat Afterbay Dam in the Requblic of the Philippines
LOCATION :Bustos,Bulacan
DEPTH GRAPH CONS- | NMC | LL | PL | PI H-Yalue
(m) UsEs LITHOLOGY stener] g | g [ v | w40 60w
— s
1 = L
A Concrate Slab
N 8
z -
3 Gray, Subrounded Gravel
- 5 Nil Nil KP 35 \
4 SP g:;l;qizrav.Sand with some Dense 4
2 Nil Nil e 41
5 I TYR T I |
2 | owit { N owe | 79 T
Dense 1
[ —~ 49
: .0 2 Nil L1 NP 50
7 )| GP | Dark gray~Gray, Sandy i IO N ITYIR TTON I
29
8 i, Dense 25
1 Rit Nit NP 2
9 £
T R L1l NP 46
10 u
. i Pense 40
11 SP g:;befray.hnd with little ) 15 Ril Wil WP 45
45 I
12 5 x| owin | v | ss ?
! 51 \
13 ) 55
GP | Brownish gray,Sandy Gravel 3 wit | owir | e &0
14 €5
1% Hil il P L3 i/
15 \
Bark . Sand with f
SP G?;“?ray and with few 63 !
16 ¥.Dense 52 i
10 Mif Nil Ke 8
17 63
5 il Nil 14 74 /
18 Brownish gray, Sanéy Gravel
Gp with few Silt
‘lg 68 {
20 ]l
21 ILT | Greenish gray,soft §iltstone ]
235 30 21 § 53 ,
22 56 4
2 n [l 10 65
23 Greenish gray, soft Tuff 62 {
fragments 64 \
UFF /
24 Hard s
25 6 |3 |23 {12 | &4 \\
&6
26 1]
7 k] 20 H T2 A
27 Dark gray, soft Siltstone
| v v
v ¥
28 — vy
| TUFF | Dark gray. Tutf
vy
29 —
_ Yy v
¥ v
30 END OF BORING AT 15.04
| . Him
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K=Y TEIKE BHG

BORE HOLE No. : BH6
ELEVATION
DATA STARTED
DATA COMPLETED

: 9.15m
:2000-04-15
:2000-04-17

PROJECT :Basic Design Study on the project for Rehabilitation of Apron
at Angat Afterbay Dam in the Requblic of the Philippines
LOCATION :Bustos,Bulacan
DEPTH GRAPH CONS- NMC LL PL Pl - N-Value
“(m) USCS LITHOLOGY isteney| x | % | % | g 20 4 60 80
Dark gray,Cobbles &
"— Boulders .
1 5 | wiv | wiv | wp | 18
M.Dense| 6 Nil Nil NP 14 /
2 6
Brown, sandy Gravel 4
3 Loose 1 ‘“‘=~\:::
i5 ""
4 Dark gray~Light greenish 10 Nit Nil NP 1
gray,medium grained Sand M.Dense 20
5 with some Gravel : 1 Nil Ni ] 'NP o1
Light greenish gray,silty : :
fine Sand with traces of - 2
6 Gravel V.Loose e
Clayey Sand with some M. Dense 3 2 12 10 22 —
Grave| : 10 Nit [ Nil | WP 55 B
7 7 ~ S
17 \
3 81
Brownish gray~Greenish ] . .
gray, Sand with some Gravel . 8 Nil nil NP 79
9 78
s /
10 V.Dense 75 \
65
11 16 33 23 10 52
Brown,Clayey Sand with : 64
some Gravel
12 69 -
72 }
13 69
Brownish gray, Sand with 1
some Gravel
14 - 9
69
15
END OF BORING AT 15.00m -
16 —
17 —
18 —
19 —
20

“EH-42




R=—UVIHERKR BH7

BORE HOLE No. : BHY

ELEVATION

DATA STARTED
DATA COMPLETED

PROJECT

LOCATION

- 9.00m
:2000-04-20
:2000-04-23

:Basic Design Study on the project for Rehabilitation of Apron

-at Angat Afterbay Dam in the Requblic of the Philippines
:Bustos,Bulacan

DEPTH GRAPH
(m) Usecs

LITHOLOGY

~ |cONS-

| STENCY

NMC
%

LL
]

PL
%

Pl
%

0

20

N-Value
40

60

80

Dark gray,Cobbles &
Boulders

Brown, fine Sand with
traces of Gravel

M.Dense

V.Dense

Brownish gray,Dark
gray,Light gray,
Sandy Gravel

Dense

M.Dense

Gray~dark gray, Sand with
some Gravel

V.Dense

22

Nil
Nil

Nil

Nil

Nil

Nii

Nil
Nil

Nil

Nil

Nil

Nil

NP
NP

NP

NP

NP

NP

NP

NP

24
25
50
46
46
47
39
36
46
21
59
80
T3
66
7
61
54
57
57
63
65
65
65
68
69
67
71
76

N

\\\ I

Pl

I

16 —

17 —
18 —
19 —

20 —

END OF BORING AT 15.00m
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R—UOERE BHS8

BORE HOLE No. : BH8

- ELEVATION 2 9.20m
DATA STARTED :2000-04-18
DATA COMPLETED :2000-04-20

PROJECT :Basic Design Study on the project for Rehabilitation of Apron
at Angat Afterbay Dam in the Requblic of the Philippines
LOCATION :Bustos,Bulacan
DEPTH GRAPH - CONS- [ NMC | LL | PL | PI N-Value
(m) | . uses LITHOLOGY rstency| % | % | % | g 0 20 4 & 8
Dark gray, Cobbles &
I Boulders .
1 10 Nil | Nil | NP 37
Brown, Sand with some Gravel
% traces of Clay Dense 4 Nil Nil NP 15 el
Brownish gray, Sandy Gravel . .
2 Grayish browm, Sand #ith . Dense 14 Nil Nii wp 20
some Gravel traces of Cla B Nil | Nl | we | 28
™)
3 46
Dense 53 \\
V.Dense |
Gray & Brown, Sandy Gravel 3
5 Ni'l Nil NP 32
Dense \
38
™~
57
10 Nil Nil NP 68
Brown, Sand with some Gravel 68
& traces of Glay ¥.Dense
2 Nil Nil NP 79 \ :
5 Nil Nil NP 83 —
_,——“
40 —
Dense | .
5 Nil | Wil Np 54
V.Dense : Y
46 4
Dense 56
X
62 N,
3 Nil Nil NP 61
Gray, Sandy Gravel :
64
4
59 1
5 Nil Nil NP 56 /
V.Dense ]
55
‘5 65
69
70
67

16

17

18

19

20

END OF BORING AT 15.00m
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515

Ground Radar Survey for Bustos Dam
Line 1 looking upstream

500 450 400 350 300 260 180

Legend
1 Concrete

L1 Embankment Materials
[ Suspected porous and saturated zone

100




Ground Radar Survey for Bustos Dam
Line 2 looking upstream

515 500 450 400 350 300 2§o 180

Lyt B

Legend
1 Concrete

[ Embankment Materials
[ 1 Suspected porous and saturated zone



8v-tk &

Ground Radar Survey for Bustos Dam
Line 3 looking upstream

1LOO 300

Legend
1 Concrete

) Embankment Materials
[ 1 Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 4 looking upstream

400 00 200

Legend
[ Concrete

L1 Embankment Materials
L1 Suspected porous and saturated zone
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500

Ground Radar Survey for Bustos Dam
Line 5 looking upstream

40O 300 200

Legend
1 Concrete

L1 Embankment Materials
[ Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 6 looking upstream

1,00 200 200

Legend
[ 1 Concrete

L1 Embankment Materials
[ 1 Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 7 looking upstream

400 300 200

Legend
1 Concrete

) Embankment Materials
1 Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 8 looking upstream

200

4LOO 300

Legend
1 Concrete

[ 1 Embankment Materials
(1 Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 9 looking upstream

500 400 300 200

Legend
1 Concrete

[ Embankment Materials
[ Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 10 looking upstream

400 300 200

Legend
1 Concrete

[ Embankment Materials
[ 1 Suspected porous and saturated zone
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500

Ground Radar Survey for Bustos Dam
Line 11 looking upstream

200

400 300

Legend
1 Concrete

(1 Embankment Materials
[ 1 Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 12 looking upstream

300 200

500 1,00

Legend
[ Concrete

7 Embankment Materials
1 Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 13 looking upstream

500 400 300 200

Legend

1 Concrete

1 Embankment Materials
1 Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 14 looking upstream

100 300 200

Legend
1 Concrete

"1 Embankment Materials
[ 1 Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 15 looking upstream

500 400 300 200

Legend
] Concrete

1 Embankment Materials
[ 1 Suspected porous and saturated zone
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Ground Radar Survey for Bustos Dam
Line 16 looking upstream
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Legend
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L1 Embankment Materials
[ 1 Suspected porous and saturated zone
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Fig.1

AT ANGAT AFTERBAY REGULATOR DAM

NATIONAL |RRIGATION

ADMINISTRATION

SYSTEM MANAGEMENT
DEPARTMENT

REGION 111
REGIONAL IRRIGTION OFFICE

PAGASA
NATIONAL WEATHER,
FLOOD FORECASTING
& WARNING CENTOR

NIA FLOOD
FORECASTING AND
WARNING CENTOR

QPERATICON DIVISION

BULACAN PROVINCIAL
IRRIGATION OFFICE

OPERATION & MAINTENANCE
SECTION

UNIT

WATER CONTROL CORDINATING

ORGANAZATION CHART FOCUSING TO SPILLWAY GATE OPRERATION

NPC ANGAT HIGH DAM

SOUTH ZONE

NORTH ZONE

OPERATOR

OPERATOR
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Table 1 CLASSIFICATION ON OPERATIONAL STAGE

Stage Condition Responsible Duty
Davision Chief,
The time when typhoon entered the Philippines Provin-cial Collecting information on weather from public
Alert : Irrigation

- |territory

Manager, Section
Chief. Qperator

broadcasting or NIA Flood Forecasting Center

Operation I

The time when typhoon signal was announced by
PAGASA, the warning was given by NPC Angat
Dam Operation Office to release water from the
spillway or NIA Flood Forecasting Center
announced warning stage for Pantabangan Dam

Division Chief,
Provincial
Irrigation
Manager, Section
Chief, Operator

Collecting information on weather from public
broadcasting or NIA Flood Forecasting Center
Responsible person should keep mutual
communication

Operation 11

The time when the warning was given by NPC
Angat Dam Operation Office to release water more

Regional
Iirigation
Manager,

Collecting information on weather from public
broadcasting or NIA Flood Forecasting Center
Responsible person should keep mutual

than 500 cu.m/s from the spillway g:;’isi;zlila(l:hmf’ communication. Section Chief should stay at the
. operation house to supervise the operation.
Trrigation
Regional Collecting information on weather from public
Irrigation broadcasting or NIA Flood Forecasting Center

The time when the warning was given by NPC

Manager,

Emergency |Angat Dam Operation Office to release water more | ., .
. Division Chief,
than 2000 cu.m/s from the spillway . .
: Provincial
Irrigation

Responsible person should keep mutual
communication. Section Chief should stay at the
operation house to supervise the operation. PIM

should inform situation to the community




Fig.2 GENERAL OPERATION RULE FOR GATE OPERATION RULE
for
ANGAT AFTERBAY REGULATOR DAM

UNDER
GATE OPERATION

AL OF GATES CLOSED NO—p

B Z

;

e
YES
2

GATE OPERATION
FOR
RML ASCENDING

UNDER

DEFLATING OPERATION  [€ 0

r

o] GATE OPERATION FOR RWL
DESCENDING




Fig.3 RUBBER GATE DEFLATING OPERATION RULE
AFTER RG#2,3 & 4 ALREADY DEFLATED
FOR
RWL ASCENDING

RG#2,3 & 4 ALREADY DEFLATED

ves

=‘®

Some or one
of RG #1,586
Still Inflated

no—» END

yes

'

Deflate One of RGs
Among#1,50r6

—

RWL Descending «

yes

Operation Rule for

ne RWL. Descending

|

no yes

RWL Ascending

6




Table2 GATE OPERATION RULE FOR RWL ASCENDING

Cperational RWL WG Opening Rubber Gate Pressure(mmaAdq) Total
Stage Elm Description L1 12 R Bay Number Cut flow Remarks
m_jm  |m [#1 [#2 [#3 #4  [#5  |H#e cu.m's
Initially no gate operation is required
17.50 at the water level less than 17.50 El.m,
or keep the all the gates itinial position| 0.0 0.0} 0.0 2600] 2600| 2600|2600} 2600 2600 0
The water level reached at 17.55 EL.m
17.55 then reduce air pressure of all of the
RG to 2400 rmmAg. 0.0]| 0.0/ 0.0| 2400 2400] 2400{ 2400} 2400( 2400 4
The water level reached at 17.60 ELm
17.60 then reduce air pressure of all of the
RG to 2200 mmAq. 0.0} 0.0 0.0] 2200] 2200| 2200|2200] 2200] 2200 15
17.65 The water level reached at 17.65 ELm
) then open WG L-1 1.0m 10| 0.6 0.0] 2200 2200 2200{2200{ 2200| 2200 47
g 17.66 The water level reached at 17.66 El.m
= ) then open WG L-2 1.0m 1.0] 1.0 0.0 2200{ 2200{ 2200!2200| 2200| 2200 74
I‘;’, 17.67 The water level reached at 17.67 El.m
(=) . then open WG L-1 2.0m 20} 1.0} 0.0] 2200] 2200( 2200(2200] 2200} 2200 97
& 1768 The water level reached at 17.68 ELm
E ) then open WG L-2 2.0m 20| 2.0 0.0} 2200§ 2200] 2200]2200! 2200} 2200 120
2 17.60 The water level reached at 17.69 EL.m
& : then open WG L-1 3.5m 3.5] 2.0/{ 0.0] 2200{ 2200; 2200}2200| 2200( 2200 145
A 17.70 The water level reached at 17.70 ELm
i then open WG L-2 3.5m 3.5] 3.5| 0.0] 2200] 2200 2200(2200{ 2200] 2200 170
17.71 The water level reached at 17.71 ELm :
then open WG L-1 fully 10.0| 3.5 0.0} 2200] 2200 2200]2200{ 2200| 2200 181
1772 The water level reached at 17.72 El.m
then apen WG L-2 fully - 10.010.0| 0.0 | 2200[ 2200} 2200{2200| 2200( 2200 192
1773 ‘The water level reached at 17.73 ELm
then open WG R 2.0m 10.0§10.0| 2.0) 2200{ 2200] 2200|2200 2200) 2200 257
1774 The water level reached at 17.74 ELm
l then open WG R 3.5m 10.0 [ 10.0] 3.5} 2200| 2200| 2200]/2200; 2200] 2200 201
1795 The water level reached at 17.75 EL.m
. then open WG R fully 10.0 110.0 [10.0 | 2200{ 2200; 2200}2200| 2200( 2200 306
17.85 ‘The water level reached at 17.85 ElL.m : !
l then deflate RG#3completely 10.0 | 10.0 | 10.0 | 2200| 2200 0]2200] 2200{ 2200 972
17.90 The water level reached at 17.90 ELm
5 ) then deflate RGH#4 completely 10.0 | 10.0 |10.0 | 2200] 2200 0] 0] 2200] 2200 1657
% 1795  |Thewater level reached at 17.95 El.m
2 ) then deflate RG#2 completely 10.0 10.0 [10.0 | 2200 0 0] 0] 2200] 2200 2374
?n 17.95 The water level reached at 17.95 ElL.m refer to flow
£ - then deflate RG#5 completely 10.0 | 10,0 10.0 ] 2200 [ 0 0 0] 2200 3044 |chart of
= 17.95 The water level reached at 17.95 ELm Operation Rule
a ) then deflate RG#1 completely 100 [ 10.0 100 of o 0o o of2200 3715 |after RG
17.95 The water level reached at 17.95 ELm #2,3&4 deflated
) then deflate RGH#6 completely 10.0 | 10.0 (10.0 ¢ 0 0 0 0 0 4385

* 10 meter opening of WGs means that the gate is fully opened.
** 0 air pressure of RG means that the gate is completely deflated.
*#* This operation rule should be adapted to spillway gates, RG and WGs, not to intake gaes,
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Fig.4 GATE OPERATION RULE FOR RWL DESCENDING AT ANGAT AFTERBAY REGULATOR DAM & RESERVOIR MANAGEMENT
(SPILLWAY GATES & WASH-OUT GATES)

FOLLOW RULE FCR

NDED
ONCE RWL ASCE & GATE OPERATION WAS MADE AL ASCENDING

THEN
NOW RWL IS DESCENDING

F 3

RWL DESCENDING

o UNDER
DEFLATING OPERATION
INFLATE
THEN 30
— ONE OF RG:
FULLY DEFLATED YES W/2200mA0 7 MINUTES Rifl. ASCENDING v

T
THE GATES > RWL>17.50 YES

REST KEEP
ALL : No
THE GATES YES -
REST WASH-OUT GATE OPERATICHAL STEPS
’ NO 1.M6L1,2 & WRIFULLY CPENED
e s
B <R ASCENDING , A A)WL1.23AILLY OPENED,WERS1, O
NG | BTV IPILY PN, Foacs o :CLOSED ALL G5 CLOSED N0 @ Yes
GO TO THE NEXT WG & RG »MLT \WGL213, S, R S »
7.W6L153. 5W, WGL2! 3, 54, WGR: CLOSED
ves — OPERATIONAL STEP £.W6L13. 54, W3.2:2, Ol HGR:CLOSED
LRRRE L e
RWL DESCENDING T1.MGLTE . 0N, WGL2 1. OW, YER:CLOSED
12, W6L1: 1, W WGL23CLOSED, WGA:CLOSED
- UNDER 12,601 :CLOSED, WGL2: CLOSED, W6R: CLOSED
PRE-DEFLATING
YES:

OPERATION /\ ‘
;w No

Y

b Uv-l o
¥ ¥ ) RUBBER GATE [NFLATING T LT
RHL RESTING AT THE RHL DESCENDING | OPERATIONAL STEPS | HoUR ——{ 15.ALL OF RG5:2600 mAq
) > —
SAIE LEVEL ‘ YES 14,ALL OF RGs:2400 mmAq LATER

END




Fig.5  ANGAT AFTERBAY REGULATOR DAM OPERATIONAL COMMUNICATION NETWORKS

NATIONAL |RRIGATION

SYSTEM MANAGEMENT

ADMINISTRATION

REGION 111
REGIONAL |RRIGATION

BROADCASTING

DEPARTMENT

OFFICE

BULACAN PIMO

OPERATION DIVISION

OPERATION & MATNTENANCE

WATER CONTROL CORDINATING
UNIT

PAGASA

NIA
FLOOD FORECASTING
AND WARNING CENTOR

NPC
ANGAT DAM
OPERATION CFFICE

SECTION

OPERATOR AT SOUTH ZONE

FLOOD FORECASTING
&

WARNING CENTOR



5.8

NPC

NPC

NPC

NPC

NPC

NPC



5.9

EL.18.0
240 3/s
2,600—2,500—2,400mmAq
\V 2,400mmA(q
1
- - - - —
10% 3% 18.0
10% 300 3/s
2 0.5 3.0
18.0m 170 3/s
470 3/s
0.5m
18.0m 120 3/s
290 3/s 590 3/s
1
4,100 3/s 4,400
3/s 3,300 3/s
1 - - -
- -
2

10% 2,400 Aq
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