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#3-31 JEE - MEFERLE (7 x4 PCC-NDPCSR)
(a) HEZSE (VND)
Item Qty 1st year 2nd year 3rd year 4th vyear 5th year 6th year 7th year 8th vyear 9th vear 10th vear Rematk
1 [KSCER AR 10 0 0 0 0| 469,791,667 0 0 0 0| 469,791,667
2 |CCTVER{& 14 0 0 0 0| 1,447,916,667 0 0 0 0| 1,447,916,667
3 [L—5 &% 1 0 0 0 0| 1,956,458,333 0 0 0 0| 1,956,458,333
4 |ZEERER 1 0 0 0 o| 844,270,833 0 0 0 0| 844,270,833
5 |BRBIFTEERRE 10 0 0 0 0| 1.470,000,000 0 0 0 0| 1,470,000,000
6 |IBIRNE- RREMRE 1 0 0 0 0| 1618,229,167 0 0 0 0| 1,618,229,167
7 | LKEIETER 1R 3 0 0 0 o[ 238,125,000 0 0 0 0| 238,125,000
8 [ LT —IHEATCEE 2 0 0 0 o 117,291,667 0 0 0 0| 117,291,667
Sub total(a)  (VND) 1 0 0 0 0| 8,162,083,333 0 0 0 0| 8,162,083,333|—
(b) Z DA EIRE (VND)
Item Qty 1st year 2nd year 3rd year 4th vyear 5th year 6th year 7th year 8th year 9th year 10th year Rematk
1 |LHERE (B - EiEE 1 0 0 0 0 0 0 0 0 0 0
2 |BREAR 1 47892 47892 47,892 47,892 47892 47892 47892 47892 47892 47892 |TeBEFI A%
3 | TOALER(VPN) ERAR | 3 [158,400,000| 158,400,000| 158,400,000(158,400,000| 158,400,000| 158,400,000 158,400,000/ 158,400,000| 158,400,000/ 158,400,000 C;;Zﬁ%a;f“““s
==k o
4 (HEFESIMO—RERR 2 1,800,000/ 1,800,000/ 1,800,000 1,800,000 1,800,000 1,800,000( 1,800,000 1,800,000/ 1,800,000 1,800,000 ;%;I‘];’;?ﬁﬁ"ﬁ e
Sub total(b) (VND) 1 |160,247,892(160,247,892| 160,247,892/ 160,247,892 160,247,892|160,247,892| 160,247,892(160,247,892(160,247,892| 160,247,892 —
(VND)
Total(1) VND 1 |160,247,892(160,247,892|160,247,892| 160,247,892 8,322,331,225|160,247,892|160,247,892(160,247,892(160,247,892| 8,322,331,225( 17,926,645,587
(JPY)
Total(1) JPY 1 769,190 769,190 769,190 769,190 39,947,190 769,190 769,190 769,190 769,190 39,947,190 86,047,899




#3-32 1EH - MEFFEPLE (MARD CSC-NDPC)

(a)BER (VND)
Item Qty 1st year 2nd vyear 3rd year 4th vyear 5th year 6th year 7th year 8th year 9th year 10th year Rematk
1 |[FHRNE - R 1 0 0 0 0| 62,500,000 0 0 0 0| 62,500,000
Sub total(a)  (VND) 1 0 0 0 0 62,500,000 0 0 0 0 62,500,000|—
(b) Z DA EFEE (VND)
Item Qty 1st year 2nd vyear 3rd year 4th vyear 5th year 6th year 7th year 8th year 9th year 10th year Rematk
e Ayl EHEMHOLOERES
1 | EREAN 1 0 0 0 0 0 0 0 0 0 Ol g e .

9L1-€

2 |TOR)UEHR (VPN) fE AR 1 52,800,000/ 52,800,000{ 52,800,000( 52,800,000 52,800,000/ 52,800,000 52,800,000{ 52,800,000{ 52,800,000 52,800,000{HANOI VPNF| A&

Sub total(b) (VND) 1 52,800,000 52,800,000 52,800,000/ 52,800,000 52,800,000 52,800,000/ 52,800,000 52,800,000| 52,800,000 52,800,000 —
(VND)
Total (2) (VND) 1 52,800,000 52,800,000| 52,800,000 52,800,000/ 115,300,000 52,800,000/ 52,800,000 52,800,000/ 52,800,000 115,300,000 653,000,000
(JPY)

Total(2) (JPY) 1 253,440 253,440 253,440 253,440 553,440 253,440 253,440 253,440 253,440 553,440 3,134,400




LLT-€

# 3-33 EH - #EFFEEE (Huong )Pl 3 & A4 BLFT)

(a) HERRE FH (VND)
Item Qty 1st year 2nd year 3rd year 4th year 5th year 6th year 7th year 8th year 9th year 10th year Rematk
1 |[BHRNE - KRR 1 0 0 0 0| 348,229,167 0 0 0 0| 348,229,167
Sub total(a) (VND) 1 0 0 0 0 348,229,167 0 0 0 0| 348,229,167|—
(b) ZD A EFZE (VND)
Item Qty 1st year 2nd year 3rd year 4th year 5th year 6th year 7th year 8th year 9th year 10th year Rematk
e " S LS DERENE
1 [ESERAN 1 0 0 0 0 0 0 0 0 0 Ol cmea,
Sub total(b) (VND) 1 0 0 0 0 0 0 0 0 0 o|—
(VND)
Total (3) (VND) 1 0 0 0 0 348,229,167 0 0 0 0| 348,229,167 696,458,333
(JPY)
Total(3) (JPY) 1 0 0 0 0 1,671,500 0 0 0 0 1,671,500 3,343,000
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4.

5.

6.

ATTACHMENT

Objective of the Project

The objective of the Project is to improve the capacities of emergency operation of three
reservoirs in Huong river basin in Thua Thien Hue (hereinafter referred to as T.T. Hue)
Province through establishing the water related disaster management information system as
well as timely rainfall and water level observation system in the basin, thereby contributing to
mitigation of damages by flood.

Title of the Preparatory Survey

Both sides proposed the title of the Preparatory Survey as “the Project for Emergency
Reservoir Operation and Effective Flood Management using Water related Disaster
Management Information System” which was modified from the original title “the Project for
Emergency Reservoir Operation and Effective Flood Management using Comprehensive
Disaster Management Information System” in accordance with the objective of the Project.

Project Site

Both sides confirmed that the sites of the Project are Hue and Hanoi. Concrete sites will be
decided by Hue PPC and MARD by the end of March 2016. Candidate sites are three reservoir
offices in Ta Trach reservoir, Binh Dien reservoir and Huong Dien reservoir, Hydrological
observation stations in Huong river basin, office of Provincial Commanding Committee for
Natural Disaster Prevention and Control, Search and Rescue (hereinafter referred to as
“PCC-NDPCSR™) in T.T. Hue Province and office of Central Steering Committee for disaster
prevention and control (hereinafter referred to as “CSC-NDPC”) in Hanoi which are shown in
Annex 1.

Line Agency and Executing Agency
Both sides confirmed the line agency and executing agency as follows:

4-1, The line agency is Ministry of Agriculture and Rural Development (hereinafter referred to
as “MARD"), which would be the agency to supervise the executing agency.

4-2. It is proposed that the executing agencies are Directorate of Water Resources (hereinafter
referred to as “DWR™), MARD and T.T Hue PCC. DWR - MARD shall coordinate with all
the relevant agencies to ensure smooth, implementation of the Project and ensure that the
Undertakings are taken by relevant agencies properly and on time. The organization charts
are shown in Annex 2.

Items requested by the Government of Vietnam
5-1. As a result of discussions, both sides confirmed that the items requested by the Government
of Vietnam and its ownership and responsibility are as shown in Annex 3.
5-2. JICA will assess the appropriateness of the above requested items through the survey and
will report findings to the Government of Japan. The final components of the Project would
be decided by the Government of Japan.

Japanese Grant Aid Scheme

6-1. The Vietnamese side understands the Japanese Grant Scheme and its procedures as
described in Annex 4, Annex 5 and Annex 6, and necessary measures to be taken by the
Government of Vietnam.

6-2. The Vietnamese side understands to take the necessary measures, as described in Annex 7,
for smooth implementation of the Project, as a condition for the Japanese Grant to be
implemented. The detailed contents of the Annex 7 will be worked out during the survey
and shall be agreed no later than by the Explanation of the Draft Preparatory Survey Report.

N1/
2 /% fe/
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The contents of Annex 7 will be used to determine the following:

(1) The scope of the Project.

(2) The timing of the Project implementation.

(3) Timing and possibility of budget allocation.

Contents of Annex 7 will be updated as the Preparatory Survey progresses, and will finally
be the Attachment to the Grant Agreement.

7. Schedule of the Survey

7-1. The Team will proceed with further survey in Vietnam until 31* March 2016.

7-2. JICA will dispatch the 2™ Preparatory Survey mission in the middle of May 2016.

7-3. JICA will prepare a draft Preparatory Survey Report in English and dispatch a mission to
Vietnam in order to explain its contents in early September 2016.

7-4. If the contents of the draft Preparatory Survey Report is accepted in principle and the
Undertakings are fully agreed by the Vietnamese side, JICA will complete the final report
in English and send it to the Government of Vietnam around December 2016.

7-5. The above schedule is tentative and subject to change.

8. Other Relevant Issues

8-1. Emergency Reservoir Operation in accordance with the Decision of the Prime Minister
Both sides confirmed that 3 reservoirs in Huong River Basin will be operated in accordance
with the Decision on Operation Rules in Huong River Basin (PM — Decision 2482/QD-TTg
dated 30/12/2015) utilizing the system and equipment to be provided in the Project. The roles
of each organization are attached in Annex 8 as provisional translation and the Vietnamese
side will check and correct the provisional translation by the end of March 2016.
The both sides also confirmed that the system and equipment to be procured in the Project
will be utilized in accordance with Law on Natural Disaster Prevention and Control as well as
Law on Hydro-Meteorology.
The Team will further study protocols of reservoir operations in Huong River Basin for
smooth and effective operation and maintenance of the equipment and system.
The roles and duties of organizations in the Project including Vietnam Academy for Water
Resources will be further studied by the Team and explained to the Vietnamese side.

8-2. Steering Committee for the Project
The Vietnamese side explained that they will formulate Steering committee among related
organizations for smooth implementation of the Project.
Constitution of Steering Committee will be proposed and consulted to the Team by the end of
March 2016 and will be further discussed and confirmed in the 2™ Preparatory Survey
Mission.
The Vietnamese side proposed to assign Vietnam Academy for Water Resources as technical
counterpart agency.

8-3. Ownership and Responsibility, Operation and Maintenance
Both sides confirmed organizations with ownerships and responsibilities of the system and
equipment as shown in Annex-3.
The Japanese side explained that necessary budget and number of staff for operation and
maintenance of the Project after the completion of the Project will be estimated through the
Survey. The Team will further survey on maintenance structure of the equipment to be
procured in the Project. The Vietnamese side promised to allocate necessary budget and staff
for proper and effective operation and maintenance of the system and equipment.

8-4. Purpose of missions
The Japanese side explained the purpose of missions as follows;
(1) The 1* Preparatory Survey Mission

To collect data and hold meetings with relevant organizations for outline design and to
confirm necessary number and candidate locations of Hydrological observation stations

3 % ﬁemﬂ\/
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(2) The 2™ Preparatory Survey Mission
To implement measurement works and radio transmission test for X band radar and
Hydrological observation stations and to explain and discuss on draft outline of the
Project (items to be procured, locations of X band radar and Hydrological observation
stations, concept of the water related disaster management information system etc.)
(3) The Draft Report Explanation Mission
To explain on a draft Preparatory Survey Report including necessary budget and number
of staff for operation and maintenance as well as undertakings by the Vietnamese side for
implementation of the Project
8-5. Data sharing of the project
Both sides confirmed in accordance with the Law on Hydro-Meteorology,
hydro-meteorological data to be observed by equipment of the Project will be shared in real
time among related organizations and hydro-meteorological data of NHMS observations in
Huong River Basin will be also shared for implementation of the project.
Hydro-meteorological observation data of the Project will be archived in the water related
disaster management information system to be installed in office of PCC-NDPCSR in T.T.
Hue Province and office of CSC-NDPC in Hanoi.
8-6. Necessary permissions for implementation of the Project
Both sides agreed to identify necessary permissions and its necessary period for
implementation of the Project during the 1¥ Preparatory Survey Mission including allocation
of frequency for radar and requested LiDAR survey. Both sides also confirmed that all
permissions should be cleared before tender notice at latest and critical and important
permissions should be cleared before the Draft Report Explanation Mission to be scheduled in
early September 2016.
8-7. EIA procedure
The both sides confirmed that equipment to be procured in the Project will be installed in
conformity to Law on Environment Protection.
8-8. Hydrological observation stations
The both sides confirmed that locations of Hydrological observation stations will be decided
according to following criteria;
(1) access to electricity is secured
(2) there will be no problems for radio transmission
(3) availability of land can be confirmed by the end of August 2016
(4) other technical conditions
The Team will further survey and have discussions with the Vietnamese side. The both sides
also confirmed that number of hydrological stations is subject to change according to
technical necessity and will be discussed as well as candidate locations during the 1%
Preparatory Survey Mission period.
8-9. Water related Disaster Management Information system
The both sides confirmed procurement of the Water Related Disaster Management
Information System including “Multiple information display” in office ofPCC-NDPCSR in
T.T. Hue Province and office of CSC-NDPC in Hanoi is requested by the Vietnamese side.
The system shows the results of hydrological observation and flood forecast in Huong river
basin. The Vietnamese side will secure the adequate space for installation of the system.
Details of the system will be further studied and will be explained to the Vietnamese in early
June 2016 during in the 2™ Preparatory Survey Mission period.
8-10. Monitoring during the implementation
Both side agreed to monitor the Project every three (3) months during the implementation by
using the Project Monitoring Report form as attached in Annex 9.
8-11. Exemption of Taxes and Duties
Both sides confirmed that in accordance with Japanese Grant Aid scheme the Vietnamese side
ensure that customs duties, internal taxes and other fiscal levies which may be imposed in the
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country of the Recipient with respect to the purchase of the Products and/or the Services be
exempted; Such customs duties, internal taxes and other fiscal levies mentioned above
include VAT, commercial tax, income tax and corporate tax of Japanese nationals, resident tax,
fuel tax, but not limited, which may be imposed in the recipient country with respect to the
supply of the products and services under the verified contract.

8-12. Undertakings of the Vietnamese side for the Survey
As a response to the request by the Team, the Vietnamese side agreed to arrange counterpart
personal for the study and to provide promptly necessary data and information relevant to the
Project for the smooth implementation of the study.

8-13. Confidentiality of the Project .
The Team explained that preparatory survey report to be prepared at the end of the survey
would be disclosed to the public in Japan. However, the Team also explained that a
confidential part which might affect bidding process such as cost estimation should be kept
undisclosed until the bidding has completed.

8-14. No objections or comments from related Ministries
Both sides confirmed that MARD will circulate this Minutes of Discussions to Ministry of
Planning and Investment(MPT), Ministry of Natural Resources and Environment(MONRE)
and Ministry of Industry and Trade (MOIT) and collect No objections or comments by the
end of March 2016. Both sides also confirmed that MARD will inform JICA Vietnam office
of the result by a letter.

Annex 1 Project Site

Annex 2 Organization Chart

Annex 3 Items requested by the Government of Vietnam

Annex 4 Japanese Grant

Annex 5 Flow Chart of Japanese Grant Procedures

Annex 6 Financial Flow of Japanese Grant

Annex 7 Major Undertakings to be taken by Each Government

Annex 8 Provisional translation of the roles of each organization under PM — Decision
2482/QP-TTg dated 30/12/2015)

Annex 9 Project Monitoring Report (template)

5-13



Project Sites

Thua Tien Hue Province
Huong River Basin (Catchment Area: 2,800 km? )

Ta Trach Dam

In addition office of CCFSC CSC-NDPC in Hanoi

Annex 1
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Table: Items requested by the Government of Vietnam

Annex 3

Component Contents Quantity | Organization with
Ownership and
Responsibility
(1) X-band radar tset | poie
Upstream of Dams:
the units managing
and operating the
Data coliection in the river reservoirs
basin 2) Hydrological observation station 22 sets Downstream of
Dams:
T.T. Hue
PCC-NDPCSR,
T.T. Hue HMS
3 CCTV in downstream 10 sets T.T. Hue PCFSC
the units managing
) Real-time operation system for dam 3 dams and operating the
Reservoir operation reservoirs
facility at dam offices (5) CCTV/alert facility on dam 3 dams ditto
(6) Direct communication network 5 lines ditto
@) Back-up power generation 3 dams 3 dams ditto
(8) Information management (input) 1 set PPC'T.T. Hue
Water related Disaster (9 Information management (processing) 1 set ditto
Management Information (10) Information management {output) 1 set ditto
System in Office of (11) Multiple information display 1 set ditto
PCC-NDPCSR in T.T. (12) Digital signage system for flood fighting | 1 set ditto
Hue Province (13)  Direct commanding unit 1 set ditto
(a4 Back-up power generaticn 1 set ditto
Water related Disaster (15) Multiple information display 1 set MARD
Management Information (16) Direct commanding unit 1 set ditto
System in Office of
CSC-NDPC in Hanoi
Basic data collection (such (17 Topographical survey by LIDAR 1 set -
as LiDAR data) (18)  River channel cross-section survey 1 set -
C?f;f;‘zgn“t}z?ual for (19)  Manual and training Lset MARD

HItems will be further examined.
Component, contents and quantity are subject to change through the Survey.

Organizations with ownerships and responsibilities will be further examined by Vietnamese
side by the end of March 2016.
Draft specifications for LiDAR survey and telecommunication will be provided by the Team to
Vietnamese side by the end of March 2016.
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Annex-4
JAPANESE GRANT

The Japanese Grant (hereinafter referred to as the “Grant™) is non-reimbursable fund provided to a recipient country
to procure the facilities, equipment and services (engineering services and transportation of the products, etc.) for its
economic and social development in accordance with the relevant laws and regulations of Japan. The Grant is not
supplied through the donation of materials as such.

Based on a JICA law which was entered into effect on October 1, 2008 and the decision of the GOJ, JICA has
become the executing agency of the Japanese Grant for Projects for construction of facilities, purchase of equipment,

ete.

1. Grant Procedures
The Grant is supplied through following procedures :

*Preparatory Survey

- The Survey conducted by JICA
* Appraisal &Approval

-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
+ Authority for Determining Implementation

-The Notes exchanged between the GOJ and a recipient country
*Grant Agreement (hereinafter referred to as “the G/A™)

~-Agreement concluded between JICA and a recipient country
*Implementation

-Implementation of the Project on the basis of the G/A
2. Preparatory Survey

(1) Contents of the Survey

The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project made

by the GOJ and JICA. The contents of the Survey are as follows:

Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of

relevant agencies of the recipient country necessary for the implementation of the Project.

Evaluation of the appropriateness of the Project to be implemented under the Grant Scheme from a technical,

financial, social and economic point of view.

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

Preparation of an outline design of the Project.

5-17



- Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their initial form as the
contents of the Grant project. The Outline Design of the Project is confirmed based on the guidelines of the

Japanese Grant scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to achieve 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 of the recipient country which actually implements the Project.
Therefore, the implementation of the Project is confirmed by all relevant organizations of the recipient country

based on the Minutes of Discussions.

(2) Selection of Consultants
For smooth implementation of the Survey, JICA empioys (a) consulting firm{s). JICA selects (a) firm(s} based on
proposals submitted by interested firms.

(3) Result of the Survey

JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the implementation of

the Project after confirming the appropriateness of the Project.
3. Japanese Grant Scheme

(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafier referred to as “the E/N”)
will be singed between the GOJ and the Government of the recipient country to make a pledge for assistance,
which is followed by the conclusion of the G/A between JICA and the Government of the recipient country to
define the necessary articles, in accordance with the E/N, fo implement the Project, such as payment conditions,

responsibilities of the Government of the recipient country, and procurement conditions.
(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm{(s) which conducted the Survey will be
recommended by JICA to the recipient country to continue to work on the Project’s implementation after the E/N

and G/A.
(3) Eligible source couniry

Under the Grant, in principle, Japanese products and services including transport or those of the recipient country
are to be purchased. The Grant may be used for the purchase of the products or services of a third country, if
necessary, taking into account the quality, competitiveness and economic rationality of products and services
necessary for achieving the objective of the Project. However, the prime contractors, namely, constructing and

procurement firms, and the prime consulting firm are limited to "Japanese nationals”, in principle.

ot
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(4) Necessity of "Verification™

The Government of the recipient country or its designated authority will conclude contracts denominated in
Japanese yen with Japanese nationals, in principle. Those contracts shall be verified by JICA. This "Verification" is
deemed necessary to fulfill accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Project, the recipient country is required to undertake such necessary measures
as Annex. The Japanese Government requests the Government of the recipient country to exempt all customs
duties, internal taxes and other fiscal levies such as VAT, commercial tax, income tax, corporate tax, resident tax,
fuel tax, but not limited, which may be imposed in the recipient country with respect to the supply of the preducts

and services under the verified contract, since the Grant find comes from the Japanese taxpayers.

(6) "Proper Use"
The Government of the recipient country is required to maintain and use properly and effectively the facilities
constructed and the equipment purchased under the Grant, to assign staff necessary for this operation and
maintenance and to bear all the expenses other than those covered by the Grant.

(7) "Export and Re-export"”

The products purchased under the Grant should not be exported or re-exported from the recipient country.

(8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an account under the name of
the Government of the recipient country in a bank in Japan (hercinafter referred to as "the Bank™), in principle.
JICA will execute the Grant by making payments in Japanese yen, in principle, to cover the abligations

incurred by the Government of the recipient country or its designated authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA under an Authorization
to Pay (A/P) issued by the Government of the recipient country or its designated authority.

(9) Authorization to Pay (A/P)

The Government of the recipient country should bear an advising commission of an Authorization to Pay and

payment commissions paid to the Bank.
(10) Environmental and Social Considerations

The Government of the recipient country must carefully consider environmental and social impacts by the Project
and must comply with the environmental regulations of the recipient country and JICA Guidelines for

Environmental and Social Consideration {April, 2010) .

(11) Monitoring
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The Government of the recipient country must take their initiative to carefully monitor the progress of the Project
in order to ensure its smooth implementation as part of their responsibility in the G/A, and must regularly report to

JICA about its status by using the Project Monitoring Report (PMR).

(12) Safety Measures

The Government of the recipient country must ensure that the safety is highly observed during the implementation

of the Project.
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FLOW CHART OF JAPANESE GRAND PROCEDURES
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Annex 7

Major Undertakings to be taken by the Recipient Government

Specific obligations of the Recipient

The Recipient shall undertake the specific obligations for the Project as listed in the table
below. JICA and the Recipient may agree from time to time separately in writing on the
items, deadlines and other matters described in the tables below and the specific obligations

of the Recipient.
Before the Tender
NO ltems Deadline In charge Cost Ref.
1 |To open Bank Account (Banking Arrangement (B/A)} within 1 month after
G/A
2 [To secure the following lands before notice of the
1) preject sites for X band radar tender document
2) project sites for Hydrological observation stations
3) Sufficient space for temporary facilities such as a constructor's office, workshop,
building material storage, etc. needed for the work.
3 [To obtain necessary permission for construction of the Radar Tower Building. before notice of the
tender document
4  [To obtain necessary permission for X band fregquency before notice of the
tender document
5 [To obtain necessary permission for LIDAR suivey before notice of the
tender document
During the Project
NO [tems Deadline in Charge Cost Ref
1 [To bear the following commissions to a bank of Japan for the banking services based
upen the B/A
1) Requesting budget for the Project At the initial
occasion to request
a budget for the
Project
)  Advising commission of A/P within 1 month after]
the singing of the
contract
13) Payment commission for A/P every payment
4} Payment commission for amendment of A/P each payment

ITo obtain the required frequencies for radar systems.

before notice of the
tender document

[To ensure that customs duties, internal taxes and other fiscal levies which may be

imposed in the recipient country with respect to the purchase of the Products and/or
the Services be borne by its designated authority without using the Grant.

ISuch customs duties, internal taxes and other fiscal levies mentioned above include
VAT, commercial tax, income tax and corporate tax of Japanese nationals, resident
tax, fuel tax, but not limited, which may be imposed in the recipient country with
respect to the supply of the products and services under the verified contract.

during the Project

15
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4 [To accord Japanese nationals and other foreign nationals including their dependent/s | during the Project
(if any), whose services may be required in connection with the suppiy of the products
and the services under the verifled contract such facilities as may be necessary for
their entry into Vietnam and stay therein for the performance of their work
5 [To ensure that customs duties, internal taxes and other fiscal levies which may be during the Project
imposed in the country of the Recipient with respect to the purchase of the Products
nd/or the Services be exempted be borne by its designated authority without using
the Grant;
Such customs duties, internal taxes and other fiscal levies mentioned above include
VAT, commercial tax, income tax and comporate tax of Japanese nationals, resident
tax, fuel tax, but not limited, which may be imposed in the recipient country with
respect to the supply of the products and services under the verified contract
6 [To bear all the expenses, other than those to be bome by the Grant Aid, necessary for} during the Project
lconstruction of the facilities as well as for the transpertation and installation of the
lequipment
7 [To provide necessary working spaces with Internet Connection for the implementation| during the Project
of the Project.
8 [To provide the commercial power supply along with electric poles/wires, etc. from the | during the Project
main supply line to the proposed site for Radar Tower Bulildings.
9 [To provide facilities for the distribution of electricity, water supply, drainage and other | during the Project
incidental facilities.
10 [To undertake incidental outdoor works such as a guard shed, gardening, fencing, during the Project
gates, boundary walls and exterior lightings and to renovate the existing buiidings and
[facilities in Observation Stations.
11 |To provide reliable and high-speed Internet environment at the MARD Head Office during the Project
and each prospective preject site.
12 [To ensure transpert for the personnel and to shoulder the dispatching cost of the during the Project
frainees to the training sites, such as daily allowance, accommodation, etc.
After the Project
NO ltems Deadline In charge Cost Ref.
1 [To procure the required spare parts and consumables for the smoocth operation and  |After completion of
maintenance of the Equipment. the construction
2 [To assign the required staff for the smooth operation and maintenance of the After completion of
Equipment. the construction
3 [To provide adequate maintenance of the observation stations and the Radar Tower |After comnpletion of
Buildings constructed under the Project so that they may function leng lasting and the construction
leffectively.
4 [To effectively utilize the facilities constructed and the Equipment procuredfinstalled  |After completion of
under the Project. the construction
5 [To allocate the necessary budget for the smooth conduct of meteorological radar After completion of

observation and forecasting works.

the construction

{B/A: Banking Arrangement, A/P: Authorization to pay, N/A: Not Applicable)

(Note) Progress of the specific obligations of the Recipient may be confirmed and updated
from time to time with written agreement between JICA and the Recipient in the form other

than the amendment of the G/A.

16

5-24

SoEs




Annex-8

Provisional translation of the roles of each organization under PM - Decision

2482/QP-TTg dated 30/12/2015)

(Abbreviations)

Disaster Prevention and Control = DPC
People's Committee = PPC
Hydro-meteorological = HM

* The Head of Thua Thien Hue Commanding Committee for disaster prevention,

control, search and rescue

- To determine the reservoir operation of 3 reservoirs in order to control flood for the
lowland.

- To inform immediately to Heads of District Commanding Committees for disaster
prevention, control, search and rescue, the HM Station for Middle-Central Region, the
National Center for HM Forecasting and the Chairman of T.T. Hue PPC that will
likely be affected by floods due to the reservoir operation.

* The Heads of District Commanding Committees for disaster prevention, control,

search and rescue
- To inform Chairmen of Commune PPCs of the affected lowland areas.

* Chairmen of Commune People's Committees
- To inform peoples and implement responding measures.
* Thua Thien Hue People's Committee (T.T. Hue PPC)

- To direct the limited one membership state company T.T. Hue irrigation works
exploitation and management (HUTHUNO) to assure safety of Ta Trach reservoir
during flood scasons

- To decide the reservoir operation of 3 reservoirs in case of abnormal flood in the
lowland, at the same time direct the implementation of safety measures for people.

- To report to the Prime Minister and the Head of the Central Steering Committee for
disaster prevention and control to direct flood prevention for the lowland before the
Ta Trach reservoir performs urgent flood discharge in order to assure safety for the
main works.

* The Head of Central Steering Committee for disaster prevention and control

- To decide the warning and direct the implementation of measures against flood
incidents.

- To report to the Prime Minister to have timely measures in case of urgent flood
discharge.

- To decide the reservoir operation in special cases.

* The Minister of Industry and Trade

- To direct Vietnam Electricity Corporation, the National Power Conditioning Center,
Binh Dien Joint Stock Company, HD Investment Joint Stock Company to assure

o
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safety of Binh Dien and Huong Dien reservoirs during flood seasons.

- To direct the units in charge of managing and operating hydropower reservoirs to
monitor, forecast and provide statistics, information for organizations and to operate
the reservoirs.

- To direct Vietnam Electricity Corporation, the National Power Conditioning Center to
mobilize power at full capacity from Binh Dien and Huong Dien hydropower
companies when the reservoirs control flood for the lowland.

- To report to the Prime Minister and the Head of the Central Steering Committee for
DPC to direct flood prevention for the lowland before Huong Dien and Binh Dien
reservoirs perform urgent flood discharge.

* The Minister of Agriculture and Rural Development

- To direct safety assurance for related hydraulic works.

- To decide measures to handle urgent incidents at hydraulic systems in Huong river
basin, to report to the Prime Minister and the Head of the Central Steering Committee
for DPC.

* The Minister of Natural Resources and Environment

- To direct the Department of Water Resources Management and competent
organizations to inspect, examine the implementation of the reservoir operation
controlling flood for the lowland.

- To direct the National Center for HM Forecasting to monitor, provide warnings,
forecast and to provide statistics, information for the organizations.

- To submit the revision of the operation rules of the reservoirs to the Prime Minister if
necessary

* Directors of the units managing and operating the reservoirs

- To Implement operation orders by the Head of T.T. Hue Commanding Committee for
disaster prevention, control, search and rescue

- To report immediately to the commanding person, in case of abnormal cases and it is
impossible to follow the operation orders.

- To decide the reservoir operation following the regulations, and make proper
measures in case of contact loss or not receiving any operation orders,

- To send notification to the organizations by fax or via computer networks or direct
communication by phone, and then by official documents to them for meonitor,
compare and archive in management files.

- To monitor, provide warnings, forecast following the regime and to provide statistics,
information for the organizations.

- To immediately report to the Central Steering Committee for DPC, Head of T.T. Hue
Commanding Committee for disaster prevention, control, search and rescue.To
operate and assure works safety in compliance when operating to assure works safety.

* The National Center for Hydro-Meteorological Forecasting

- To conduct forecasting, warning news.

- To gather monitoring statistics of rain, water level at HM stations of Huong river
basin following regulations.

- To conduct warning news of flood, urgent flood at Kim Long and Phu Oc hydraulic

stations.
s et

* The Hydro-Meteorological Station in Middle-Central Region
18
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- To conduct warning news of floods at Kim Long and Phu Oc hydraulic stations.

- To collect statistics of rain, water level at monitoring, HM stations lying within the
scope, management responsibilities of Huong river basin.

- To conduct forecasting news of water level, flood, urgent flood at Kim Long and Phu
Oc hydraulic stations.

- To follow, forecast, detect the time when the water level at Kim Long hydraulic
station reaches 1.7m, warning level II; that at Phu Oc hydraulic station reaches 2.7,
warning level I

* Binh Dien hydropower joint stock company, HD investment joint stock company,

HUTHUNO

- To conduct monitoring, calculating reservoir water level, coming water level to the
reservoir, discharge volume through weirs and plants for at least every 15 minutes

- To make flood forecasting news of the reservoirs every 03 hour.

19 '
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Annex-9

Project Monitoring Report
on

Project for Emergency Reservoir Operation and Effective Flood
Management using Water Related Disaster Management Information
System Grant Agreement No. XXXXXXXX

20XX, Month
Organization Information
| Person in Charge
Contacts Address:
Phone/FAX:
Email:
| Person in Charge
Contacts Address:
Phone/FAX:
Email:
Person in Charge
Contacts Address:
Phone/FAX:
Email:

Outline of Grant Agreement:

Government of Japan: Not exceeding JPY .

| Government of Vietham:

Signed date:

o Duration:

Signed date:

Duration:

20
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1: Project Description

1-1  Project Objective

1-2  Necessity and Priority of the Project
- Consistency with development policy, sector plan, national/regional
development plans and demand of target group and the recipient country.

1-3  Effectiveness and the indicators

- Effectiveness by the project

Quantitative Effect (Operation and Effect indicators)

Indicators

Original (Yr 2016)

Target (Yr 2021)

Qualitative Effect

21
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2-1 Project Scope

Table 2-1-1a: Comparison of Original and Actual Location

Original: (M/D) Actual: (PMR)
Location
Attachment(s):Map Attachment(s):Map
Table 2-1-1b: Comparison of Original and Actual Scope
Ttems o Original Actual

2-1-2 Reason(s) for the modification if there have been any.

22 bus -
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2-2 Implementation Schedule
2-2-1 Implementation Schedule

Table 2-2-1: Comparison of Original and Actual Schedule

& _ Items

('."abinet Approval - - -
E/N

G/A

Approval of consultant
contract

Early Mobilization of
consultant

Detailed Design

Budget Request for FY2016
Tender Process of
contractor and supplier
Approval of contractor and
supplier contract

Budget Appropriation and
Issuance of A/P
Construction Period
Shipment

Custom Clearance
Installation and acceptance
Check

Soft component

Project Completion Date
Defect Liability Period

*Project Completion was defined as _ Completion of Soft component  at the time of G/A.

2-2-2.  Reasons for any changes of the schedule, and their effects on the project.

2-3 Undertakings by each Government
2-3-1 Major Undertakings
See Attachment 2.

2-3-2 Adctivities
See Attachment 3.

2-3-3 Reporton RD
See Attachment 4.

23
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2-4 Project Cost
2-4-1 Project Cost

Table 2-4-1a Comparison of Original and Actual Cost by the Government of Japan
Confidential until the Tender

Construction
of Facilities

Equipment
Soft
Component
Consulting
Services
Contingency
Total

Note: 1) Date of estimation:
2) Exchange rate: 1 US Dollar =**Yen

24 G{}%éL//
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Table 2-4-1b Comparison of Original and Actual Cost by the Government of

Please state

not only the

most

updated

schedule

Note: 1) Date of estimation:

2} Exchange rate: 1 US Dollar =(local currency)
2-4-2 Reason(s) for the wide gap between the original and actual, if there have
been any, the remedies you have taken, and their results.

25 Ce’
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(2) Minutes of Discussions, Hanoi, 12th July, 2016
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ATTACHMENT

1. Project Site

Both sides confirmed that the sites of the Project are Hue and Hanoi. Concrete sites are three
reservoir offices in Ta Trach reservoir, Binh Dien reservoir and Huong Dien reservoir,
Hydrological observation stations in Huong river basin, office of Provincial Commanding
Committee for Natural Disaster Prevention and Control, Search and Rescue (hereinafter
referred to as “PCC-NDPCSR”) in T.T. Hue Province and office of Central Steering Committee
for disaster prevention and control (hereinafter referred to as “CSC-NDPC”) in Hanoi which
are shown in Annex 1.

2. Items requested by the Government of Vietnam

2-1. As a result of discussions, both sides noted that the items requested by the Government of
Vietnam (dated on 10/8/2014) and its ownership and responsibility including budget
allocation for operation and maintenance and actual Operation and Maintenance bodies, as
shown in Annex 2.

2-2. JICA will assess the appropriateness of the above requested items through the survey and
will report findings to the Government of Japan. The final components of the Project would
be decided by the Government of Japan.

3. Japanese Grant Aid Scheme

3-1. The Vietnamese side understands the Japanese Grant Scheme and its procedures as
described in Annex 4, Annex 5 and Annex 6, and necessary measures to be taken by the
Government of Vietnam.

3-2. The Vietnamese side understands to take the necessary measures, as described in Annex 6,
for smooth implementation of the Project, as a condition for the Japanese Grant to be
implemented. The detailed contents of the Annex 6 will be worked out during the survey
and shall be agreed no later than by the Explanation of the Draft Preparatory Survey Report.
The contents of Annex 7 will be used to determine the following:

(1) The scope of the Project.

(2) The timing of the Project implementation.

(3) Timing and possibility of budget allocation.

Contents of Annex 7 will be updated as the Preparatory Survey progresses, and will finally
be the Attachment to the Grant Agreement.

4. Schedule of the Survey

4-1. The Team will further implement Land/geological surveys and radio-wave propagation test
around by 5™ August 2016.

4-2. JICA will prepare a draft Preparatory Survey Report in English and dispatch a mission to
Vietnam in order to explain its contents in the middle of November 2016.

4-3. If the contents of the draft Preparatory Survey Report is accepted in principle and the
Undertakings are fully agreed by the Vietnamese side, JICA will complete the final report
in English and send it to the Government of Vietnam in January 2017.

4-4. The above schedule is tentative and subject to change.

5. Contents of the Report
After the explanation of the contents of the Report by the Team, the Vietnamese side agreed
in principle to its contents.
National Hydro-Meteorological Service (hereinafter referred to as “NHMS”) notes project
proposal contents and will report to the Ministry of Natural Resources and Environment
(hereinafter referred to as “MONRE”). Directorate of Water Resources (hereinafter referred

e 2 ed
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Ankex 3 (1): Lists of hydrological stations, radar, radio stations, CCTVs and operation equipment.

Table t: List of Hydrological observation station.

water Jevel
ool sensor.ay
- o 10m Sm x 7m
Ultrasonic o 10m Sm x 7m
: i S-au‘I:'a/E'; . - o 10m Sm x 7m
P4 4:‘_I'}‘1-a'd‘_1..o|;|_g L Ultrasonic o 10m 5m x 7m
ST | Urasoric | © tom | 5mx 7m
* Bydrological .- 1~
observation statign 3} Ultrasanic ° 10m 5m x 7m
- @ 10m 5m x 7m
Ultrasonic e 10m 5m x 7m
Pressure [ 10m Sm x 7m
Pressure 4 i0m 5m x 7m
Pressure [ 10m 5m x 7m

*Water level sensor

+Rainfall gauge

-DC Power supply (Selar pane!}
-Telemetering equipments
+Station house

-Antenna

16°08'28.2"N

107°45'00.2"E

16910'01.0°N

107°43'07.8"E

16°04'36,4"N

107929°17.3"E

16°32°35.4"N

107°36'58.8"E

16°33'58.1°N

107°38'05.4'E

16°21'34.9"N

107°46'31.2"E

16°07'22.2"N

107923'49.9"

16217°21.4"N

107°21'39.8"E

16°30'55.9"N

107°30°43.9°E

16°32'29.2"N

107°31'32.5"E

16°13'42.2°N

107915°03.7"E

Table 2: List of Radar,

*: The radar is located on the tower of T2 or T6

X-Band Radar

34m

10m x 10m

-X-Band Radar
“Transmitter

+AC Power supply
«Antenna

16°18'58.9"N

107°30°05.3°E

16°23'27.8"N

107935712.3"E

‘Antennia -

zm

10m x 10m

»Multiplex transmisson
*Telernetering equipmeants
-DC Power supply

-5tation house

-Antennas

16°19'15.0"N

107°38'17.6"E

32m
(36m)*

10m

-Multiplex transmisson
-Telemetering equipments
-DC Power supply

-Station house

-Antennas

16°18'58.9"N

107°30'05.3"E

6m

Sm x 5m

-Antennas

16°19'40.0"N

107930'40.9"E

32m

10m x 10m

-Multiplex transmisson
‘Telemetering eguipments
-DC Power supply

Station house

*Antennas

16°27°29.2"N

107925'34,2"E

&m

im x 5m

-Antennas

16°27'31.6"N

107°26'35.2"E

32m
(3am)*

10m

-Muitiplex transmisson
-DC Power supply
-Station house
-Antennas

-Generator

16923'27.8"N

107935'12,3"E

Radlg Bass.Station |

32m

Existing
Area
in PCC-
NDPCSR

-Multiplex transmisson
-Telemetering equipments
+DC Power supply
-Antennas

16°27'47,8"N

107°35'21,3"E

*:- .The.ﬁelg..ﬁé whéﬁ the Afadar is Irisl;al]ea:

Table 4: List of CCTVs.

16°32'37.2°N

107237'00.2"E

16°28'01.5"N

107°35'2L.4"E

1§°27°13.9"N

107°33'34.6"E

16732'25.2"N

107°31'32.1"E

16°31'01.2"N

107°30'45.3"E
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(3) Minutes of Discussions, Hanoi, 25th November, 2016
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1.2

1.

ATTACHMENT

Title of the Preparatory Survey

Although change of the title of the Survey was confirmed in the minutes of discussions signed
on 18" March 2016 as “the Project for Emergency Reservoir Operation and Effective Flood
Management using Water related Disaster Management Information System”, the Vietnamese
side explained the title of “the Project for Emergency Reservoir Operation and Effective Flood
Management using Comprehensive Disaster Management Information System” is preferable
because this title is widely shared among related Vietnamese Ministries and organizations.

The Team explained that the title of the Project will be further considered in Japan and will be
consulted with the Vietnamese side before signing of E/N and G/A if the Project is approved by
the Government of Japan

2. Contents of the Draft Report

After the explanation of the contents of the Draft Report by the Team, both sides agreed to its
contents in principle and also confirmed some changes in the draft report. JICA will send the
updated draft Report to the Vietnamese side prior to December 20th, 2016. The Vietnamese
side will confirm updated draft Report within five days after the date of receipt.

3. Cost estimate

Both sides confirmed that the cost estimate including the contingency described in Annex-1 is
provisional and will be examined further by the Government of Japan for its approval. The
contingency would cover the additional cost against natural disaster, unexpected natural
conditions, etc.

4. Confidentiality of the cost estimate and technical specifications

Both sides confirmed that the cost estimate in Annex-1 and technical specifications in the Draft
Report should never be duplicated or disclosed to any third parties until all the contracts under
the Project are concluded.

5. Japanese Grant Aid Scheme

The Vietnamese side understands the Japanese Grant Aid Scheme and its procedures as
described in Annex 2, Annex 3 and Annex 4, and necessary measures to be taken by the
Government of Vietnam.

6. Timeline for the project implementation

The Team explained to the Vietnamese side that the expected timeline for the project
implementation is as attached in Annex 5.

7. Expected outcomes and indicators

Both sides confirmed that key indicators for expected outcomes are as follows. Both sides are
expected to achieve agreed key indicators targeted in year 2022 and shall monitor the progress
based on those indicators.

1) Quantitative indicators:

Indicator Baseline (2016) Target (2022)
Hydrological data | Rainfall data applicable to the 1/400 1/0.1
density Project (grid points per km?)
River water level and _ 6 16
discharge (points in the basin)

/% 2
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Flood discharge with the effect of dam operations —1,480 —3,130
(m’/s) (25% reduction)’ (55% reduction)”

Interval time of disseminating rainfall and water 60 min 10 min

level information (interval time)

"Estimates at Kim Long in Hue City under the same condition with historical high flood in

September 2009.

2) Qualitative indicators:

10.

- Capacity improvement of appropriate operation and management of dams and reservoirs in
the Huong River basin

- Prevention and mitigation of water-related natural disasters in the Huong River basin

- Provision of inundations area forecasting in the Huong River basin

Soft Component of the Project

Considering the sustainable operation and maintenance of the products and services granted

through the Project, following soft component is planned under the Project. The Vietnamese

side will deploy necessary number of counterparts who are appropriate and competent in terms

of its purpose of the soft component as described in the Draft Report.

- Operation and maintenance of hydrological observation station e.g. countermeasures against
troubles, routine check and maintenance of equipment

- Interpretation of hydrological observation data

- Calibration of the X-band radar and runoff/inundation model

- Development and utilization of rating curves of river channels (P2, P4, P6, P8, N7, N11)

- Operation of Integrated Disaster Management System

Undertakings of the Project

Both sides confirmed the undertakings of the Project as described in Annex 6. With regard to
exemption of customs duties, internal taxes and other fiscal levies as stipulated in No.5 of %(2)
During the Project Implementation” in Annex 6, both sides confirmed that such customs duties,
internal taxes and other fiscal levies include VAT, commercial tax, income tax and corporate
tax, which shall be clarified in the bid documents by Directorate of Water Resources, Ministry
of Agriculture and Rural Development during the implementation stage of the Project.

The Team explained and requested as follows;

1) The consultant and contractors to be procured under the Project will not bear any custom
duties, taxes and fiscal levies.

2) According to Japanese grant aid regulation, the grant amount shall not cover any taxes,
duties or fiscal levies. All custom duties, taxes and fiscal levies should be exempted by the
Vietnamese side or be borne by its designated authority in accordance with the Vietnamese
current regulations and shall not be covered by the Grant.

The Vietnamese side assured to take the necessary measures and coordination including
allocation of the necessary budget which is preconditions of implementation of the Project. It is
further agreed that the costs are indicative, i.e. at Outline Design level. More accurate costs will
be calculated at the Detailed Design stage.

Both sides also confirmed that the Annex 6 will be used as an attachment of G/A.

Monitoring during the implementation
The Project will be monitored by the Vietnamese side and reported to JICA by using the form

of Project Monitoring Report (PMR) attached as Annex 7. The timing of submission of the
PMR is described in Annex 6.

S,
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11.

12.

13.

14.

Project completion

The project completes when all the facilities constructed and equipment procured by the grant
are in operation in accordance with Japanese Grant Aid scheme. The completion of the project
will be reported to JICA promptly, but in any event not later than six months after completion
of the Project. Total project period will come to an end by completion of the soft component.

Ex-Post Evaluation _

JICA will conduct ex-post evaluation after three (3) years from the project completion, in
principle, with respect to five evaluation criteria (Relevance, Effectiveness, Efficiency, Impact,
and Sustainability). The result of the evaluation will be publicized. The Vietnamese side is
required to provide necessary support for the data collection.

Schedule of the Study
JICA will finalize the Preparatory Survey Report based on the confirmed items. The report will
be sent to the Vietnamese side around the middie of February 2017.

Environmental and Social Considerations

The Team explained that ‘JICA Guidelines for Environmental and Social Congiderations
(April 2010)° (hereinafter referred to as “the Guidelines™) is applicable for the Project. The
Project is categorized as C because the Project is likely to have minimal adverse impact on the
environment under the Guidelines. The project will be also implemented in accordance with
the Environment Law of Vietnam.

15. Other Relevant Issues

15-1. Disclosure of information
Both sides confirmed that the Preparatory Survey Report which project cost is excluded will
be disclosed to the public after completion of the Preparatory Survey. The comprehensive
report including the project cost will be disclosed to the public after all the contracts under the
Project are concluded.

15-2. Necessary permissions for implementation of the Project
Both sides confirmed necessary permissions and its status as attached in Annex-8.

The Vietnamese side will collect the permissions to construct the buildings for X-band radar,
hydrological observation stations and radio base stations, and permissions to confirm the
safety over the tall buildings (towers for the X-band radar and multiplex radio
communication) before the tender notice.

15-3. Data processing of LIDAR survey
The team explained that the data processing of LiDAR survey is planned to be done in
Vietnam and it will be done in Japan if permitted by Ministry of Public Security after the
tendering in order to improve the quatity of topography data.

15-4. Operation and Maintenance plan of the Project
The Team explained Operation and Maintenance plan of the Project as described in the Draft
Report, The both side confirmed that soft component will support capacity development of

the Vietnamese side in terms of Operation and Maintenance of the Project. Details of the soft
component are also described in the Draft Report.

s
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15-5. Budget and staff allocation for the operation and maintenance of the Project
The Team explained the budget and staff necessary for the operation and maintenance of the
Project as follows. The Vietnamese side will allocate the budget and staff necessary for the
operation and maintenance.
Budget necessary for the operation and maintenance of the Project

(1) PCC-NDPCSR (Hue)
ta) Costs for VD)
[ B e n | QU isyer ] Zed years] <3 year ] dthyerr ] ooSthyor o] “elhyear . [cTthyear | Sthyesc ([-Sthyear (| d0thyear. | o Reearks oo
1 10 [ [ o o] —J60.791.667 0 o 0 0] 169791667
1 |cCTvs 14 [ 0 o 0] 1L.H7I916,667 0 0 0 0] 1.447.916.667
3 |Radar 1 0 [ o 0| 1.956.458.333 0 0 0 0] 1956458333
4_|Muliiplex radic communication 1 o 2 (] Q B44.270.833 0 [ [ 9 .270.833
5 |Telemeiy 10 [ Q [ o] 1.470.000.000 [ o 0 0| 1.470.000,000
6 ion p g and display | 1 0 0 o o] L618.229,167 0 [ 0 0| 1618239167
7 |Rescrvoir water level sensors 3 1] 9 [ 0 238,125.000 1] o 0 0 238,125,000 | Ta Trach, Binh Dicn. Huone Dien|
L& tDam gate sensors B Q 0 0 o] 117,201,667 [ 0 [ 0| 117.291.667 | Binl Dien, Huong Dien
FSubtotal of jaj (VND} H [ a7 [ [HIEA LR i3 [ [l 07 E 6T 0
(b} Other necessary costs (VND)
Nai] i e . | D1st year | Zod. yenir | w3rd jear ) ot yedr | O St year b Gthyesrsn | Tt yiie | Btk yenc | Sth year 108 year R
1 [Land-use and facility fecs
2 _{Electricity fee 17,893 47892 37892 47892 47,892 4TROZ 37892 47,891 47302 7803 ity fez a1 Th
"3 tVPN e 153,400,000 138400000 | 158.400.000 | 158.400.000] 158,400,000 £38.400.000| 158 400.000f 158,400,000 358400000  153-400.000 ;;'}',:‘:“ at Hue. B Nang and
Fees louse moblls phone lines al
4 |SIM card feo 2 1800000 LA0000 1.500.000] 1.800.000 18000007  LA0000) 1.800000| 1800000 1300000 LA 1 A et Hydhapower et
{Sublatal of (b) (VIND) 160247801 160247 89R | TR0 ST 83T TR0 a0 ] R0 AT S0R Y T AT 0T TS0 TG00 G0 AT 9 TS0 A05 L Teha) £}
[Total for (11{YND} F 160247.862] 160.247.892] 160.247.892] 160.247.892 ] 8322331225 [ 160,347.892 ] 160,247,892 | 160.247.892 | 160.247.892 ] B.322331.235] 17926645587
[Total for (13 IPY} [ 7es.650] 760,190 765.190]  769.190] 30.47.190]769.050] __ 769.190f  769.190]  765.190] 39.547,190] 86,047.899]
(2) CSC:NDPC (Ha Nol)
{a) Costs for cqui (YND)
{Ne, [ : Tl QY] st veaw - L andyeke™ [ J3rd yeuir: [ dthiyenr < | Sth years 51| 6th yir: T Tt yedr— - Bth year - |- 9tk year | S0t year. 1]
L1 {informuion processing and display | 1| [Xj [ 0] 62500000 § 0] [R} o 0 61500006 |
+Subtotal of (a} (VIND} i 0 [T ol 0 62,500,000 ¢ 0 0 0 0

(b Other necessary costs {YND)
[Na[7T ¥ dstyear ] Znd Year -]+ 370 yesn i| AUk year: |- oSt yeat. -] Gthyear |tk year - | Btn yesr -] - Sibiyear S| 71N yeari o Reminis

Electricity fee 1 o 0 i} 0 0 0 ) o ¢ g |Ekesticity willbe obtained from

! DNBPC office.

2 |VPH fee || 52300008 | $2.800.000 | $2.300.000 | 52.500.000 S2.500.000 | 52.300.000 | 52.800.000 | 52.800.000 | 52,800,006 52,800,000 [VT'N fee wt HaNei
i§ (5] (VNDT £ STR00.000 | 52,800,000 ¢ 31800000 F 31 800.000 F  S5400.000 ; SETATO000 | SEA00.000 | 2400000 | S2500.000 § 5280000 ¢
[Toral for 2 (vND) ] s2800.008] 52.200.000] $2.800.000] 52.800.000]  1i%,.200,006] 3%.200.000] 52.300,000] 523000001 S2800.006]  115.300000] 653,000.000]
[Total for £2) 3#¥) I T T = | 553440 253.440]  os3ado]  asauun] 353.440] 553.440] 3.134.400]

£3) Three dmn alfices (Ta Trach, Bich Dien, Husng Dien)

(a) Costs for equipment [VND}
[Nect iftemaiyr TQuyiE s I yer's | 2nd ey [ T3rd ok ciSthyear - r]. 6t yekrs [ Tth year  [-58(hyedr -, |- Oth year= '] T =3}
1_|Informaticn proccsin: [ [ [N | 348229167 | (X} 07 0] 0] 318230167 | |
iSubtoral of (2) (VND) i (5 [E H BRI 66T ] [} 0} [H 03 348,220,147 |
(b) Other neeessary ¢osts (YNDY
Nz | tenid. 4 “![: 2nd years v 3rd year [ dth year o [ St yens - 210tk year |- - Remaricr-
1 {Eleciricity fee 1 0 0 ® ¢ 0 0 0 ¢ 0 g [Electicity Wil e btained from
iSubtowal of (b) (VND} H 0 0 [ [ [ 0} o] o} o 0%
{Total for (3) (VND) i o] [ [} o 348220.267] of of o] o] 38220,i67] 696.458.333
[Total foc (3) AFY) [ | af 1] | 1,671,500 [l of of of t.671,500] 3.343.000]
[Grand niat (VDY 1 | 70,669,020,587 |
[Grand tatal gPYY i [ 99.211,299)

*Costs are estimated based on the actual expenses in Japan
Abbreviations: PPC-NDPCSR: Provincial Commanding Committee for Natural Disaster Prevention
and Control, Search and Rescue in T.T.Hue Province
(hereinafter referred to as “PPC-NDPCSR”)
CSC-NDPC : Office of Central Steering Committee for Natural Disaster
Prevention and Control in Hanoi
(bereinafter referred to as “CSC-NDPC”)
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Staff allocation necessary for the operation and maintenance of the Project

Positions T.T. Hue PPC, | Dam offices CSC-NDPC
PCC-NDPCSR

Senior River Management Technical Officer 1 I N
{Representative of office)
System operation | River Management 2 1 1
and data Technical Officer
monitoring
Data collection River Management 2 N
and utilization Technical Officer

River Management o™

Technical Assistant
Routine River Management 2 N N
inspection and Technical Officer
maintenance of | Electronics Technical 2 1 N
equipment Officer
Total 89 (18-19) 4 5

If the works will be done by regular staff members only, specific staffs are not necessary.
"'If the flood discharge observatlon works will be outsourced, specific staffs are not necessary.

Duties of the above positions are as follows;

- System operation and data monitoring:
Monitoring of rainfall, rivers and dams, operation of display, communications with three
dam offices, dissemination of inundation area forecasting and warning information, and
detecting errors and investigating the causes

- Data collection and utilization:
Observation of flood discharge, updating rating curves in river channels (P2, P4, P6, PS8,
N7, N11), updating the parameters of X-band radar and runoff/inundation model, and
archiving and evaluation of observation data

- Routine inspection and maintenance of equipment
Routine mspec’uon and maintenance of equipment including trouble shooting and repalr
for data missing and failures in displaying information

15-6. ‘Validation and calibration of the data collection equipment and Integrated Disaster
Management Information System

Both sides confirmed undertakings of the validation and calibration of the data collection
equipment (particularly the X-band radar) and Integrated Disaster Management Information
System as described in Annex-9. Both sides will implement the validation and calibration
when required. Both sides also confirmed that the undertakings above are indispensable to
keep high accuracy of the data collection equipment and Water-related Disaster Management
Information System.

15-7. Performance and handing over conditions of equipment and Integrated Disaster
Meanagement Information System

As described in 15-6, factory-verified rain gauges and water level sensors will be installed and
their performance will be examined to meet requirements through on-site adjustment and test
operation. The X-band radar, direct communication networks and Integrated Disaster
Management Information System will be also examined to meet requirements (including
display contents and operation procedures) in factory tests and on-site test operations.

Handing over condition of the equipment is to confirm its performance meets required

% 6
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specifications in factory test and on-site test operation. The required performance and guarantee
condition of equipment including the Integrated Disaster Management System will be described
in the bidding document and specifications.

Performance of equipment will be guaranteed as per guarantee condition of each equipment,
however, the total performance in combination of equipment cannot be guaranteed

In addition, accuracy of 1) observation data from data collection equipment and 2) information
from Integrated Disaster Management Information System cannot be guaranteed due to
following two reasons

1) Accuracy of observation data from data collection equipment

Accuracy of the observation data depends on operation and maintenance of data collection
equipment by users.

2) Accuracy of information from the Water-related Disaster Management Information
System

The GPV data, which have been produced and provided by Japan Meteorological Agency
(IMA) using internationally shared observation data in the WMO framework and JMA
Global Spectral Model, will be utilized as rainfall predictions in the Water-related Disaster
Management Information System, until rainfall predictions by NHMS will be available in
future. Any prediction contains uncertainties, thus the Project cannot guarantee the quality
of the GPV data. The Water-related Disaster Management Information System will display
estimated errors in river discharge and water level predictions to avoid misunderstandings
by the system users and to secure proper operation.

Accuracy of other information from the Integrated Disaster Management Information
System (e.g. inundation predictions) depends on the accuracy of observation data from the
data collection equipment.

The Team explained that the following maintenance works are indispensable to keep good
accuracy and performance of data collection equipment and the Integrated Disaster
Management Information System:

- Routine inspection and proper maintenance of the data collection equipment, direct
communication network and Integrated Information Management System,

- Preservation of suitable environment (for example removing obstacles such as trees) around
data collection equipment and direct communication network,

- Continuation of the flood discharge observation,

- Updating rating curves in river channels (P2, P4, P6, P8, N7, N11), and

- Updating parameters of X-band radar and runoff/inundation model.

The Vietnamese side will undertake the above-mentioned maintenance works after handing
over of the Project.

15-8 Recommendations to better emergency operation of three reservoirs in the Huong River
basin

The Team explained following recommendations to better emergency operation of three
reservoirs in the Huong River basin.

% 7
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- To improve protocol and methodology of warning and evacuation information
dissemination to residents in T.T.Hue PPC utilizing Integrated Disaster Management
Information System

- To secure redundancy of observation data transmission and archiving

- To update operation rules of 3 dams stipulated the Decision on Operation rules in Huong
River Basin (PM-Decision 2482/QD-TTg dated 30/12/2015) as per actual observation data
in order to make three dam operations more efficient.

15-9 Preparation of Project documents by the Vietnamese side

The Vietnamese side is going to timely prepare Project document to get approval of the Project
from the Government of Vietnam utilizing draft Preparatory Survey Report submitted by the
Team as well as to obtain authorization to sign the E/N and G/A of the Project.

The Vietnamese side also explained that approval of the Government of Vietnam of the Project
and above-mentioned authorization can be expected by March 2017.

15-10 Adaptation to Climate Change

In Vietnam under changing climates, the occurrence of more frequent and higher rainfall has
been projected. The Project is aiming to improve the capacities of emergency operation of three
reservoirs in the Huong River basin in Thua Thien-Hue Province through establishing the
Integrated Disaster Management Information System as well as real-time observation system
of rainfail and water level in the basin, thereby contributing to mitigation of flood damage.
Thus, the Project is expected to contribute to adaptation to climate change.

Annex 1 Project Cost Estimation

Annex 2 Japanese Grant

Annex 3 Flow Chart of Japanese Grant Procedures

Annex 4 Financial Flow of Japanese Grant

Annex 5 Implementation Schedule

Annex 6 Major Undertakings to be taken by the Recipient Government

Annex 7 Project Monitoring Report

Annex 8 List of Status of the permissions for the Project

Annex 9 Undertakings of validation and calibration of the data collection equipment and Water -
related Disaster Management Information System
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Project Cost Estimation

1. Project Cost to be borne by Japan's Grant Aid

Total Project Cost: Approx. 1,919Million JP Yen

Table: Project Cost Estimates of the Japan’s Grant Aid

Annex 1

Items Estimate (JP Yen)
* X band radar
* Hydrological observation station
* CCTV
* Real-time operation system for dams
) * Direct communication networks S~
Equipment + Information Management system (input, output, processing) JPY1,664 Mitlion
* Multiple information display
+ Direct commanding unit
» LiDAR Survey
* River channel cross-section survey
Soft Component JPY27 Million
Consulting Services (Detailed Design, Supervision) JPY198 Million
Contingency JPY30 Million
Total | JPY1,919 Million
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Annex 2
JAPANESE GRANT

*These explanations (Annex 2, Annex 3, Annex 4) are quoted from Procurement Guidelines for the Japanese Grant,

format of E/N and G/A and cannot be modified.

The Japanese Grant (hereinafter referred to as the “Grant™) is non-reimbursable fund provided to a recipient country
to procure the facilities, equipment and services (engineering services and transportation of the products, etc.) for its
economic and social development in accordance with the relevant laws and regulations of Japan, The Grant is not
supplied through the donation of materials as such.

Based on a JICA law which was entered inte effzct on October 1, 2008 and the decision of the GOJ, JICA has
become the executing agency of the Japanese Grant for Projects for construction of facilities, purchase of equipment,

etc.

1. Grant Procedures
The Grant is supplied through following procedures :

*Preparatory Survey
- The Survey conducted by JICA
* Appraisal & Approval
-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
- Authority for Determining Implementation
-The Notes exchanged between the GOJ and a recipient country
*Grant Agreement (hereinafter referred to as “the G/A™)
-Agreement concluded between JICA and a recipient country
* Implementation

-Implementation of the Project on the basis of the G/A
2. Preparatory Survey

(1) Contents of the Survey

The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project made
by the GOJ and JICA. The contents of the Survey are as follows:
- Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of
relevant agencies of the recipient country necessary for the implementation of the Project.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Scheme from a technical,

10
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financial, social and economic point of view.
- Confirmation of items agreed between both parties concerning the basic concept of the Project.
- Preparation of an outline design of the Project.
- Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their initial form as the
contents of the Grant project. The QOutline Design of the Project is confirmed based on the guidelines of the

Japanese Grant scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to achieve 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 of the recipient country which actually implements the Project.
Therefore, the implementation of the Project is confirmed by all relevant organizations of the recipient country
based on the Minutes of Discussions.
(2) Selection of Consultants

For smooth implementation of the Survey, JICA employs {a) consulting firm(s). JICA selects (a) firm(s) based on
proposals submitted by interested firms,

(3) Result of the Survey

JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the implementation of

the Project after confirming the appropriateness of the Project.
3. Japanese Grant Scheme

(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred to as “the F/N)
will be singed between the GOJ and the Government of the recipient country to make a pledge for assistance,
which is followed by the conclusion of the G/A between JICA and the Govemnment of the recipient country to
define the necessary articles, in accordance with the E/N, to implement the Project, such as payment conditions,

responsibilities of the Government of the recipient country, and procurement conditions,
(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey wiil be
recommended by JICA to the recipient country to continue to work on the Project’s implementation after the E/N
and G/A.

(3) Eligible source country

11
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Under the Grant, in principle, Japanese products and services including transport or those of the recipient country
are to be purchased. The Grant may be used for the purchase of the products or services of a third country, if
necessary, taking into account the quality, competitiveness and economic rationality of products and services
necessary for achieving the objective of the Project. However, the prime contractors, namely, constructing and

procurement firms, and the prime consulting firm are limited to "Japanese nationals", in principle.
(4} Necessity of "Verification”

The Government of the recipient country or its designated authority will conclude contracts denominated in
Japanese yen with Japanese nationals, in principle. Those contracts shall be verified by JICA. This "Verification” is

deemed necessary to fulfill accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Project, the recipient couniry is required to undertake such necessary measures
as Annex. The Japanese Government requests the Government of the recipient country to exempt all customs duties,
internal taxes and other fiscal levies such as VAT, commercial tax, income tax, corporate tax, resident tax, fuel tax,
but not limited, which may be imposed in the recipient country with respect to the supply of the products and

services under the verified contract, since the Grant fund comes from the Japanese taxpayers.

(6) "Proper Use"
The Government of the recipient country is required to maintain and use properly and etfectively the facilities
constructed and the equipment purchased under the Grant, to assign staff necessary for this operation and
maintenance and to bear all the expenses other than those covered by the Grant.

{7) "Export and Re-export"

The products purchased under the Grant should not be exported or re-exported from the recipient country.

(8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an account under the name of
the Government of the recipient country in a bank in Japan (hereinafter referred to as "the Barnk"), in principle.
JICA will execute the Grant by making payments in Japanese yen, in principle, to cover the obligations

incurred by the Government of the recipient country or its designated authority under the Verified Contracts,

b) The payments will be made when payment requests are presented by the Bank to JICA under an Authorization
to Pay (A/P) issued by the Government of the recipient country or its designated authority.

(9) Authorization to Pay (A/P)

The Government of the recipient country should bear an advising commission of an Authorization to Pay and

payment commissions paid to the Bank,

12
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(10) Environmental and Social Considerations

The Government of the recipient country must carefully consider environmental and social impacts by the Project
and must comply with the environmental regulations of the recipient country and JICA Guidelines for

Environmental and Sccial Consideration (April, 2010).
(11) Monitoring

The Government of the recipient country must take their initiative to carefully monitor the progress of the Project
in order to ensure its smooth implementation as part of their responsibility in the G/A, and must regularly report to

JICA about its status by using the Project Monitoring Report (PMR).
(12} Safety Measures

The Government of the recipient country must ensure that the safety is highly observed during the implementation

of the Project.
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Annex 4

Financial Flow of Grant Aid

3. Open 6. Bend
11. Payment  10.Rgquest Account verified contract
for Paying 7. Issue of A/P
4. Coniract
M Age“t Bank 8. Notification of A/P
in Japan “
9. Request for Payment
Account 12. Payment ]
15

5-69




0L-§

implementation Schedule
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Anpex 6

Major undertakings te be undertaken by the Government of Vietnam

1. Specific obligations of the Government of Vietnam which will not be funded with the

Grant

The Recipient shall undertake the specific obligations for the Project as listed in the table
below. JICA and the Recipient may agree from time to time separately in writing on the
items, deadlines and other matters described in the tables below and the specific obligations

of the Recipient.
(1) Before the Tender \
NG ltems Deadiine In charge Cost Ref.
1 |To open Bank Account (Banking Arrangement {B/A)} ithin 1 month after; MARD and
r GIA related -
organizations
2 [Toissue A/P to abank in Japan (the Agent Bank) for the Payment to the consultant within 1 month after]f MARD and | 1.919
: G/A related million
organizations! JPY
in total
with
contracto
Is
3 [To secure the following lands before notice of the
1)  project sites for X band radar tender document |T.T.Hue PPC --
2)  project sites for Hydrological observation and CCTV stations Ditto 3,043,600 YNB|
3)  project sites for radio transmission stations Ditto 2,250,000 viuD)
4)  Sufficient space in Hue PCC-NDPCSR for installation of equipment Ditto -
5)  Sufficient space in DNDPC of MARD for instaliation of equipment MARD -
6} Sufficient space in operation room in 3dams for installation of equipment T.T. Hue PPC, --
' Binh Dien
Hydropower
Company and
HD Investment
Corporation
7} . Sufficient space for temporary facilities such as a constructor's office, workshop, T.T.Hue PPC| -
building material storage, etc. needed for the work, MARD
4 [To obtain necessary pemmissions for construction of the buildings for X-band radar,  {before notice of the|T.T.Hue PPC|  --
hydrological observation stations and radio base stations tender document
5 [To obtain necessary permissions for X band radar frequency and telemetry and before notice ofthe] MARD -
multiplex transmission frequency tender document
6 [To obtain necessary pemissions for the safety over the tall buildings for towers for thefbefore notice of the] MARD -
IX-band radar and multiplex radio communication tender document
7 [To obtain necessary permissions for LIDAR survey (Use of airplane, phdtographing) before nofice of thel MARD -
tender decument
8 [To secure necessary budget for Project Management activities at the central level MARD 6 hillion
WND (%)
9 {To secure necessary budget for Project Management activities in T.T.Hue province T.T.Hue PPC] 6 billion
VND(*)

Notes: (¥*) This amount is proposal and calculation from the Vietnamese side

17

5-71




2)

During the Project Implementation

NO [items Deadline in Charge Cost Ref
1 [Toissue A/P to a bank in Japan (the Agent Bank) for the payment to the supplier(s) Within 1 month | MARD and | 1.919
after the signing of|  related million
the contracts  |erganizations| JPY
in total
with
consultan
t
2 [To bear the following commissions to a bank of Japan for the banking services based
upon the B/A
1) Advising commission of A/P within 1 month after 5,000
the singing of the Ditto JRY
contracls
2) Payment commission for A/P every payment 2.159
million
Ditto
JRY
in total
3) Payment commission for amendmentof A/P each payment Ditto
3 [to ensure prompt unloading and customs clearance at ports of disembarkation in during the Project MARD -
recipient country and to assist the Supplier(s) with internal transportation therein T.T.Hue PPC
4 [To accord Japanese nationals and other foreign nationals including their dependent/s | during the Project MARD -
(if any), whose services may be required in connection with the supply of the products
and the services under the verified contract such facilities as may be necessary for
their entry into Vietnam and stay therein for the performance of their work
5 JAccording to Japanese grant aid regulation, the grant amount shall not cover any during the Project MARD -
taxes, duties or fiscal levies. To ensure that customs duties, internal taxes and othey
ffiscal levies which may be imposed in the country of the Recipient with respect to th
purchase of the Products andfor the Services be exempted or be borne by i
designated authority and shall not be covered by the Grant;
Such customs duties, internal taxes and other fiscal levies mentioned above include
VAT, commercial tax, income tax and corporate tax of Japanese nationals, resident
tax, fuel tax, but not limited, which may be imposed in the recipient country with
respect to the supply of the products and services under the verified contract
6 [To bear all the expenses, other than those to be borne by the Grant Aid, necessary for] during the Project MARD
implementation of the Project T.T.Hue PPC
7 1) To submit Project Monitoring Report after each work under the contacts such as | Within one month MARD -
shipping, hand over, installation and operational training utilizing the draft by the | after completion of DWR
consultant each work
2) To submit Project Menitoring Report (final) utilizing the draft by the consultant Within one month MARD -
after signing of DWR
Certificate of
Completion for the
works under the
contracts
8 [To submit a report concerning completion of the Project utilizing the draft by the Within six months MARD -
consultant after completion of DWR
the Project
9 [To provide necessary working spaces with Internet Connection for the implementation| during the Project MARD -
of the Project. : T.T.Hue PPC
10 [To provide the commercial power supply along with electric poles/wires, ete. from the | during the Project |T.T.Hue PPC -
main supply line to the proposed site for Radar Tower Buildings.
11 [To provide the commercial power supply along with electric poles/wires, etc. from the | during the project |T.T.Hue PPC -
main supply line to the proposed site for Hue PCC-NDPCSR, DNDPC in MARD and MARD

18
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Hydropower

Company
and HD
Investment
Corporarion
12 [To provide facilities for the distribution of electricity, water supply, drainage and other | during the Project Ditto
incidental facilities.
13 [To provide the commercial power supply along with electric polesfwires, ete. from the | during the ProjectT.T.Hue PPC| 375
main supply line to the proposed site for radic base stations million
VND
14 [To undertake incidental outdoor works such as a guard shed, gardening, fencing, during the Project [T.T.Hue PPC| 1,990
gates, boundary walls and exterior lightings and to renovate the existing buildings and million
facilities in Observation Stations. VND
15 [To provide reliable and high-speed Internet environment at the MARD Head Office during the Project MARD 211.2
and each prospective project site. million
VND
16 [To ensure transport for the personnel and to shoulder the dispatching cost of the during the Project [T.T.Hue PPC| -
trainees to the training sites, such as daily allowance, accommodation, etc. MARD
17 |To secure necessary budget for Project Management activities at ceniral level during the Project MARD {19 billion
VND(*)
18 [Ta secure necessary budget for Project Management activities in T.T.Hue province | during the Praject [T.T.Hue PPC 13'\:33'(‘%“
Notes: (*) This amount is proposal and calculation from the Vietnamese side
(3) After the Project
NO ltems Deadline In charge Cost Ref,
1 [To procure the required spare parts and consumables for the smooth operation and | After completion of {T.T.Hue PPC| aApout
maintenance of the Equipment. (Note: Detailed breakdown of this cost is shown in the| the construction MARD 20.7
upper table of Subsection 15-4.) Binh Dien biflion
Hydropower VND
Company
and HD
Investment
Corporarion
2 [To assign the required staff for the smooth operation and maintenance of the Adter completion of Ditto -
Equipment. the construction
3 [To provide adequate maintenance of the equipment procured under the Project so thatj After completion of Ditto -
they may function long lasting and effectively. the construction
4 [To effectively utilize the facilities constructed and the Equipment procuredfinstalled | After completion of Ditto -
under the Project. the construction
5 [To allocate the necessary budget for the smooth conduct of operation and After completion of|  Ditto -

maintenance of the Project

the construction

(B/A: Banking Arrangement, A/P: Authorization to pay, N/A: Not Applicable)

(Note) Progress of the specific obligations of the Recipient may be confirmed and updated
from time to time with written agreement between JICA and the Recipient in the form other

than the amendment of the G/A.
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2. Other obligations of the Government of Vietnam funded with the Grant

NO Deadline Amount
Items (Million
Japanese Yen)* |
! i3] To conduct the following transportation
a) Marin (Air) transportation of the products from Japan to
the recipient country
b) Internal transportation from the port of disembarkation to
the project site Project
completion
2) To provide equipment with installation and commissioning
2 | To implement detailed design, bidding suppert and procurement
supervision
(Consulting Service)
Total 1,819

*The Amount is provisional. This is subject to the approval of the Government of Japan.

20

5-74



Annex 7

Project Monitoring Report

o

The Project for Emergency Reservoir Operation and Effective Flood
Management Using Inteqgrafed Disaster Management Information

System

Grant Agreement No. XXXXXXX

20XX, Month

Organizational Information

Person in Charge (Designation)

Signer of the G/A
(Recipient) Contacts Address:
Phone/FAX:
Email:
. Person in Charge (Designation)
Executing
Agency Contacts Address:
Phone/FAX:
Email:
Person in Charge {Desipnation)
Line Ministry

Contacts Address:

Phone/FAX:

Email:

General Information:

Project Title
Signed date:
EN Duration:
Signed date:
G/A Duration:

Source of Finance

- | Government of {

Government of Japan: Not exceeding JPY

mil.
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G/A NO. XXXXXXX

1: - Project Description

PMR prepared on DD/MM/YY

1-1  Project Objective

12 Project Rationale

- Higher-level objectives to which the project contributes ‘(na'tional/ regional/ sectoral
policies and strategies) ‘

- Situation of the target groups to which the project addresses

1-3 Indicators for measurement of “Effectiveness”

Quantitative indicators to measure the attainment of project objectives

Indicators Original (Yr ) _ Target (Yr )
Qualitative indicators to measure the attainment of project objectives

2: Details of the Project
2-1 Location

Components Original Actual

{proposed in the outline design)

1.
2-2 Scope of the work

Components Original® Actual*

(proposed in the outline design)

Reasons for modification of scope (if any).

22
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

(PMR)

2-3 Implementation Schedule

Original
Ttems (proposed in the (at the time of signing Actual
outline design) the Grant Agreement)

Reasons for any changes of the schedule, and their effects on the project (if any)

2-4 Obligations by the Recipient
2-4-1 Progress of Specific Obligations
See Attachment 2.

2-4-2  Activities
See Attachment 3.

2-4-3 Report on RD
See Attachment 11.

2-5 Project Cost

2-5-1 Cost borne by the Grant(Confidential until the Bidding)

Components Cost
: (Million Yen)
Original Actual Original®? | Actual
" {proposed in the outline design) (in case of any | (proposed in
modification) the outline
' design)
1
Total

Note: 1) Date of estimation:
2) Exchangerate: 1 US Dollar=  Yen

2-5-2  Cost borne by the Recipient

« Components : - . Cost _
S _ (1,000 Taka)’
- Odgml | Acual | Origina®? | Actual
:_(p.r_'opbsedjin: the outlme design)  (in case of any . | (proposed in
S modification) the outline
design)
23
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Note: 1) Date of estimation:
2) Exchange rate: 1 US Dollar =

Reasons for the remarkable gaps between the original and actual cost, and the countermeasures
(if any)

(PMR)

2-6 Executing Agency
- Organization’s role, financial position, capacity, cost recovery etc,
- Organization Chart including the unit in charge of the implementation and number
of employees. ‘

Original (at the time of outline design)

name:

role:

financial situation:

institutional and organizational arrangement (organogram):
human resources (number and ability of staff):

Actual (PMR)

2.7 Environmental and Social Impacts
- The results of enmvirommental monitoring based on Attachment 5 (in accordance with
Schedule 4 of the Grant Agreement).

- The results of social monitoring based on in Attachment 5 (in accordance with Schedule 4 of
the Grant Agreement).

- Disclosed information related to results of environmental and social monitoring to local
stakeholders (whenever applicable).

3: Operation and Maintenance (O&M)

3-1 Physical Arrangement
- Plan for O&M (number and skills of the staff in the responsible division or section,
availability of manuals and guidelines, availability of spareparts, etc.)

Original (at the time of outline design)

24
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G/A NO. XXOOXXXX
PMR prepared on DD/MM/YY

Actual (PMR)

3-2 Budgetary Arrangement

- Required O&M cost and actual budget allocation for O&M

Original (at the time of cutline design)

Actual (PMR)

4: Potential Risks and Mitigation Measures

- Potential risks which may affect the project implementation, attainment of objectives,

sustainability

- Mitigation measures corresponding to the potential risks

Assessment of Potential Risks (at the time of outline design)

Potential Risks

Assessment

1. (Description of Risk) Probability: High/ Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

2. (Description of Risk) Probability: High/Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

3. (Description of Risk) Probability: High/Moderate/ Low

Impact: High/Moderate/Low

25
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G/A NO. XXXOKXX
PMR prepared on DD/MM/YY

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

Actual Situation and Countermeasures

(PMR)

5: Evaluation and Monitoring Plan (after the work completion)

541 Overall evaluation

Please describe your overall evaluation on the project.

5-2 Lessons Learnt and Recommendations

Please raise any lessons learned from the project experience, which might be valuable for the
future assistance or similar type of projects, as well as any recommendations, which might be
beneficial for better realization of the project effect, impact and assurance of sustainability.

5-3 Monitoring Plan of the Indicators for Post-Evaluation
Please describe monitoring methods, section(s)/department(s) in charge of monitoring,
frequency, the term to monitor the indicators stipulated in 1-3.

26
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Attachment

1.
2.
3.

Project Location Map
Specific obligations of the Recipient which will not be funded with the Grant
Monthly Report submitted by the Consultant

Appendix - Photocopy of Contractor’s Progress Report (if any)

8.

9.

- Consultant Member List
- Contractor’s Main Staff List
Check list for the Contract (including Record of Amendment of the Coniract/ Agreement and
Schedule of Payment)
Environmental Monitoring Form / Social Monitoring Form
Monitoring sheet on price of specified materials (Quarterly)
Report on Proportion of Procurement (Recipient Country, Japan and Third Countries) (PMR
(final Jonly)
Pictures (by JPEG style by CD-R) (PMR (final)only)
Equipment List (PMR (final only)

10. Drawing (PMR (final )only)
11. Report on RD (After project)

4
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Attachment 6 of Annex 7
Monitoring sheet on price of specified materials

1. Initial Conditions (Confirmed)

1 | Item 1 L1 I e [ ] ® ®
2 | Item 2 90 L] L ]

3 | Item 3

4 | Item 4

5 | Item 5

2. Monitoring of the Unit Price of Specified Materials
(1) Method of Monitoring : @@

(2) Result of the Monitoring Survey on Unit Price for each specified materials

O R QO DD | =t
i
o+
g
[V

(3) Summary of Discussion with Contractor (if necessary)
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Report on Proportion of Procurement (Recipient Country, Japan and Third Countries)
(Actual Expenditure by Construction and Equipment each)

Attachment 7 of Annex 7

Domestic Procurement Foreign Procurement Foreign Procurement Total
(Recipient Country) (Japan) (Third Countries) D
A B C

Construction Cost (A/D%) (B/D%) (C/D%)
Direct Construction (A/D%) (B/D%) (C/D%)

gt(lf:ls (A/D%) (B/D%) (C/D%)
Equipment Cost (A/D%) (B/D%) (C/D%)
Design and Supervision Cost (A/D%) (B/D%) (C/D%)
Total (A/D%) (B/D%) (C/D%)
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List of Status of the permissions for the Project

Annex §

[tems Permission/confirmation | Authority of Applicant Deadline Current status/remarks
permission
(1) X-band radar, To use public Jand T.T. Hue Province | DARD Done T.T. Hue PPC sent JICA Vietnam Office the official letter
hydrological To expropriate piivate DONRE (No. 6303/UBND-DN, dated on October 147, 2016),
observation stations land if necessary mentioning that the PPC pledges to arrange available lands
and radio base to install all the project equipment.
stations
(2) X-band radar To use radio frequency | Authority of MARD Done MARD received the official confirmation letter from
observation, channels Radio Frequency ARFM dated on 23" November 2016 and forwarded it to
radio-wave data Management, JICA
transfer (telemetry Ministry of
and multiplex Information and
transmission) Communications
3 X-band radar, To construct buildings Dept. of DARD Before tender
hydrological Construction, T.T. notice
observation stations Hue Province
and radio base
stations
4 X-band radar, radic Confirming the safety Dept. of MARDV/T.T.Hue | Before tender
base stations over buildings Operation, PPC notice
Ministry of
Defense
(5) LiDAR aerial survey | To use airplane Ministry of MARD Done MARD received the official letter from MOD (No.
Defense 8172/BQP-TM, dated on August 24", 2016), mentioning
To measure topography | Ministry of MARD Done that MOD agreed in principal to the LiDAR survey
by LIDAR Defense implementation in the project. It is necessary to make
additional procedures for obtaining the permission in the
project.
To utilize/analyze Ministry of Public | MARD Done MARD received the official letter from MPS (No.

LiDAR data overseas

Security

2233/BCA-TCAN, dated on September 16" 20 16),
mentioning that MARD must submit detailed information
to MPS for obtaining the permission after the entrusted
organization for LiDAR data analysis will decided in the
project.
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Annex 9

Undertakings of validation and calibration of the data collection equipment and Water related Disaster Management Information System

No. | Items Undertakings of the Japanese side during the Project with participation | Undertakings by the Vietnamese side after handing over
from the Vietnamese side
a) Validation b) Calibration ¢) Detect d) Periodic e} Specific | f) Calibration
Survey inspection inspecti
(After * on after
completion) floods
(Period) {Period}) (Period) (Period) (Period)
Before handover Before handover and one year After After From the second year after
after handover (soft component) handover handover handover
1 Rain gauges Factory verification, | -— One year after | Once per year | --- -
adjustment and test handing over
operation
2 Water level sensors Factory wverification, | -- One year after | Once per year | Any  time | -
adjustment and test handing over after floods
operation
3 Flood discharge observation and | Flood discharge obs.: during flooding in the first year One year after | Flood discharge obs.: every time after floods
updating rating curves in river | Updating rating curves in river channels: before the | handing over | Updating rating curves in river channels: once per year
channels system completion
4 Rainfall radar (X-band radar) Factory verification, | Initial setting: calibration using | One year after | Once per year | - Once per year, calibration
adjustment and test | past data handing over using rain gauge and
operation After  handover:  calibration satellite data
using rain gauge and satellite
data (during soft component
activities)
5 Data transmission equipment Factory verification, | --- One year after | Once per year | --- -
adjustment and test handing over
operation .
6 Water- Setting  rating | Factory verification, | Calibration using past data and | One year after | Once per year | - Once per year, calibration
related curves in river | adjustment and test | rating curves (mentioned in | handing over using rating curves
Disaster channels(P2, P4, | operation Item 3) (mentioned in Item 3)

Management | P6, P§, N7, N11)

Setting  model
parameiers

Information
System

Initial setting: calibration using
past data

After  handover: calibration
through runoff analyses

One year after
handing over

Once per year, calibration
through runoff analyses

Any time in case of equipment failures
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*.. (4) Technical Notes, Hue, 25th March, 2016

—f'o\’

Technical Notes

The First Field Survey
of

the Preparatory Survey
for

the Project “Emergency Reservoir Operation and Effective Flood Management
using Water related Disaster Management Information System”
in
Socialist Republic of Vietnam

The JICA Survey Team for the Preparatory Survey (the Survey Team) and the representative of
the Department of Agriculture and Rural Development, Thua Thien Hue Provincial People’s
Committee which is the responsible and implementing organization for the Project “Emergency
Reservoir Operation and Effective Flood Management using Water related Disaster Management
Information System” (the Project) have agreed upon the items described in the attached Technical
Notes. Based on the Technical Notes, the Survey Team analyze and discuss with authorities in
Japan to justify the Project and determine its scope.

25 March 2016 in Hue

V

Hideyuki  Kaminern

Mr. Akihiko Nunomura Mr. Phan Thanh Hung

Chief Consultant Director

JICA Survey Team Bureau of Irrigation,
Thua Thien Hue Province,
Socialist Republic of Vietnam
Vice Head

T.T. Hue Provincial Project Management Unit
for Building Disaster Resilient Societies in
Vietnam (Phase II)
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Technical Notes

Technical meetings were held on 24 and 25 March 2016 at PCFSC, DARD of Hue PPC
(hereafter Hue PCFSC). In the meetings, the Survey Team and Hue PCFSC discussed
basic conditions in design of this preparatory survey, and then confirmed the
followings.

1. Hydrological stations deployment

Following the first field survey conducted by the Survey Team, existing and candidate
stations of rainfall and river water level observations are listed in Table 1 and shown in
Figure 1. Suitability of the candidate stations will be investigated before the second
field survey, considering array balance, topographic condition, accessibility, site
management condition, etc.

During the second field survey, the result of the investigation will be explained to Hue

PCFSC, and also radio wave transmission test will be conducted at the candidate
stations.
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Table 1: List of hydrological stations.

Station no. Station no. in | Station Existing or | Observation elements Area needed
the Inception | name candidate for candidate
Report Rainfall Water level station
1 1 Thuong Lo Candidate @) None Smx5m
2 2 Nam Dong Existing O (IT) None
3 Not listed Khe Tre Candidate o 0] SmxS5Sm
4 3 Thuong Existing o (T o(Im
Nhat
5 4 TTU Candidate 0] 0 S5mxS5m
6 6 Duong Hoa | Existing O (KR) O (KR)
7 7 Kim Long Existing o1m oImn
8 8 Thanh Candidate O (6] Smx5m
Luong
9 Not listed Niem Pho Candidate O o Smx5m
10 9 Dai Giang Candidate 0 0] Smx5m
11 10 Thao Long Candidate 0 (6] Smx5m
12 Not listed HRM Candidate O o S5mx5m
13 11 Sao La Candidate O None 5mx5m
14 12 BDU Candidate O o S5mx5m
15 14 Binh  Dien | Existing oan oamn
(Binh Thanh)
16 15 A Roang Candidate o None S5mx5m
17 16 Ta Luong Existing oI None
18 17 HDU Candidate O (0] Smx5m
19 19 Co Bi Existing o (I7T) o(Jm)
20 20 Phu Oc Existing o (IT) o(dmn
21 Not listed Hue Existing o7 None
22 Not listed A Luoi Existing [0 X{4Y) None
23 Not listed Bach Ma Existing o{dmn None
24 Not listed Cau Truoi Existing oIm O (IT)
25 Not listed Phong Dien | Existing o{anm o7
26 Not listed A Luoi | Candidate (6] 0] Smx5m
Reservoir
27 Not listed Hong Van Existing O

Note: The name of candidate stations is tentative. One station of No. 3 and No. 5 will be
selected. IT: equipment by Italian ODA, KR: equipment by Korean ODA.
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Elevation, m (SRTM30)

Figure 1: Distribution of hydrological stations in/around the Huong Basin. Station
number corresponds to the number in Table 1. Black color means exist station, and
white candidate (new) station. Circle indicates rainfall station, and triangle
rainfall/water level station. Black stars are three reservoirs (HD: Huong Dien, BD: Binh
Dien, TT: Ta Trach) and Hue PCFSC. Station No. 25 (Phong Dien) listed in Table 1 is
not shown in this figure, because its location is unknown.
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Policy on candidate stations:
1) Water level sensors

Real-time data from existing seven stations at Thuong Nhat, Kim Long, Binh Dien, Co
Bi, Phu Oc, Cau Truoi and Phong Dien are utilized in the project. And also at the
following seven stations in six regions, water level sensors will be installed and the data
from the new sensors will be transferred to three reservoirs and Hue PCFSC.

(1) Upper Reach of Ta Track Reservoir, Ta Track River

The Survey Team surveyed around a new hydro-met observation station site just lower
reach of the confluence two rivers, Ta Track River and Thuong Lo (tributary from right
hand side). This site is good because of the point just after the confluence of the two
rivers. However, it is concerned that the water level around this point might receive the
influence of the water level of the Ta Track reservoir during high water level of the
reservoir. The Survey Team will examine the detail of the elevation, etc. and will
evaluate the validity of the installation of new water-level observation station. It is
noted that the land around the candidate station is private-owned according to the
interview with local inhabitants.

If it is difficult to install the station around this point, the Survey Team will examine the
possibility of installation of a new station at the Khe Tre Bridge, crossing the Thuong
Lo River. At this point, water level has been observed by viewing with the water-level
gauge under the bridge. Land owner is needed to be identified.

(2) Upper Reach of Binh Dien Reservoir, Huu Track River

The crossing point of the route 74 and the Huu Track River, which is located at around
20 km south from the Binh Dien Reservoir is a candidate site for a new water-level
observation station.

However, the route 74 is under construction and the Survey Team could not reach the
site due to no accessibility by car. It is necessary to use motor bikes to get there. It is
necessary to submit the application to access to this area to the police.

(3) Upper Reach of Huong Dien Reservoir, Bo River

The Ta Luong Bridge, crossing point of the route QL49 and the Bo River, which is
located at around 20 km south-south-west from the Binh Dien Reservoir is a candidate
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site for a new water-level observation station.
(4) Lower Area of Bo River

The lower reach of the Bo River (Sja River?) diverges near Pho Nam Village into the
two rivers. The right branch flows meanderingly eastward into the Huong River. The
left branch flows northward into the Pha Tam Giang (lake) at Quang Hoa.

This area is at high risk of inundation and it is important to observe water-level in rivers
for evaluating the inundation risk. It is also important to know the flowing situation in
the two diverged rivers. The Survey Team proposes to install water-level observation
stations along the two branches.

Thanh Luong Bridge (Route TL8) is a candidate site for a new water-level observation
station along the right branch. If there is another appropriate site like public facilities
(public owned land) along the branch, it is possible to install the station there.

Niem Pho Bridge (Route TL8) is a candidate site for a new water-level observation
station along the left branch (Sja River). If there is another appropriate site like public
facilities (public owned land) along the branch, it is possible to install the station there.

(5) Dai Giang River, Lower area of east side

From the center of Hue City, several rivers like the An Cuu River and the Nhu Y River
diverges to the east lowland area and then flow into the Dai Giang River. The area along
the Dai Giang River is also at high risk of inundation.

It is important to observe water-level in this river for evaluating the inundation risk in
surrounding area. It is also important to know the flowing situation in this river. The
Survey Team proposes to install water-level observation stations along the Dai Giang
River.

In order to grasp the flowing situation of the Dai Giang River during flood, it is
desirable to install a new water-level observation station away from the Huong River in
which water-level is already observed. The Survey Team proposes to install a
water-level observation station at the east end of the Dai Giang, where the gate
operation facility for irrigation is located. It is noted that there is no accessibility by car
to this facility and the Survey Team could not survey this site during the first field
survey.

K
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If it is difficult to install an observation station there, the bridge of route 18 is another
candidate for installation. If there is another appropriate site like public facilities (public
owned land) along the river, it is possible to install the station there.

(6) Near the river mouth, inner area

Water level of the rivers flowing in low land area is heavily affected the tide level. The
Survey Team proposes to install a water-level observation station near the river mouth
of the Huong River, in order to evaluate the inundation risk in the low land area.

The seashore side near the river mouth has strong influence of waves and winds so that
it is hard to observe water-level precisely. It is better to observe water-level at the inner
area. The Survey Team proposes to install an observation station at a small jetty of the
boat repair place. It is needed to confirm the possibility from the owner to use this jetty
to install an observation station.

If it is difficult to install an observation station there, or if there is an appropriate site
like public facilities (public owned land) near the jetty, it is possible to install the station
there.

2) Rain gauges

(1) Both rain gauge and water level sensor will be installed at all candidate stations.

(2) Existing stations where rainfall data can be obtained and transferred in real time will
be utilized in the project.

(3) Existing stations where rainfall data cannot be transferred in real time will be
utilized in the project. For this purpose, specific method to transfer the data will be
examined.

[ Items to be discussed continuously |

The Survey Team will send a list of the water-level and rainfall observation stations
with coordinate information based on the Vietnam coordinate system to Mr. Minh,
PCFSC, Hue as soon as possible. PCFSC will check the detail including topography
information and respond about the possibility of the site use to the Survey Team by 15
April 2016. Hue PCFSC will support the Survey Team in the necessary processes.

5-93



2. Radar installation

Binh Dien reservoir site and repeater site for multiplex radio-wave transmission are
selected as candidate location of radar installation.

[ Items to be discussed continuously |

To clarify the process of obtaining the permission of X-band radar observation (radio
wave transmission at a frequency of 9 GHz), the Survey Team will study the purpose of
using radar and the condition in use such as antenna location and directivity (type of
antenna). Then the Survey Team with WRD in MARD will consult the Authority of
Radio Frequency Management (ARFM) in the Ministry of Information and
Communications (MIC).

To clarify the availability of the land for radar installation, the Survey Team will inform
candidate radar location to Hue PCFSC, and then Hue PCFSC will investigate and
inform the Survey Team the availability of the land by 15 April 2016.

Hue PCFSC will support the Survey Team in the necessary processes.
3. Equipments for warning and CCTVs for dam-gate operation

The Survey Team will examine the necessity and appropriate array of the equipments
for warning and CCTVs for dam-gate operation at the Huong Dien and Binh Dien
reservoirs, considering the safety of residents in the downstream areas.

4. Flood forecasting and warning dissemination

For flood forecasting and warning dissemination, PCFSC requests other ways such as
alert mailing through mobile phones, in addition to digital signage required in the
request. The Survey Team will examine the necessity, effectiveness and costs of the
additional ways and discuss with JICA.

S. Disaster information processing and display equipments at Hue PCFSC

To install the equipments (listed in Table 2) at Hue PCFSC, the Survey Team and Hue
PCFSC will do the necessary processes. The equipments will be installed at the second
floor of the new building of PCFSC. For this installation, enlargement of the building
will not be necessary. To receive the data from reservoirs and radar, an antenna will be
constructed in the site of PSFSC if necessary.
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Table 2: List of equipments, which will be installed at Hue PCFSC.

No. | Name of equipments Number Supplementary explanation
of
equipment
1 Telemetry monitoring system 1 For receiving the data from hydrological stations
2 CCTV control system 1 For receiving the data from CCTVs
3 Alert system for reservoir release | 1 For I/O processing of reservoir release alert data
4 Information management system 1 Data storage
5 Data processing server 1 For processing the data from hydrological
stations
6 Data visualizing server 1 For control of multi-display system
7 Multi-display system 1 100-inch display
8 Display system 1 Display
9 VOIP converter 1 Voice On Internet Protocol converter
10 | Router 1 Network communication equipment
11 | Hub 1 Network communication equipment
12 | Printer 1
13 | Power supply 1 Including UPS

Note: CCTV: Closed Circuit Television, VOIP: Voice On Internet Protocol.

[ Items to be discussed continuously |
For the equipments suggested by the Survey Team in the first field survey, Hue PCFSC
and MARD will send comments to the Survey Team by the end of March 2016. The
Survey Team will respond to the comments in the second field survey.
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6. Data transfer network

Data transfer network between hydrological stations, radar station, reservoir offices and
Hue PCFSC is constructed as shown in Tables 3, 4 and Figure 2.

Table 3: List of data transmission stations.

No. | Station name Communication Repeater(s) | Type/band | Radio Area
of radio | wave needed
wave frequenc
y
1 Ta Trach reservoir | Hue PCFSC Main Multiplex, | 7.5GHz | 10mx 10 m
repeater microwave (outside), 4 m
x 2 m (inside)
1-1 | Thuong Lo Ta Trach reservoir | None VHF 70 MHz
1-2 | TTU or Khe Tre Ta Trach reservoir | None VHF 70 MHz
2 Binh Dien reservoir | Hue PCFSC Passive Multiplex, | 75GHz | 10mx 10 m
repeater near | microwave (outside), 4 m
Binh Dien x 2 m (inside)
reservoir and
main
repeater
2-1 | SaoLa Binh Dien reservoir | None VHF 70 MHz
2-2 | BDU Binh Dien reservoir | None VHF 70 MHz
3 Huong Dien | Hue PCFSC Passive Multiplex, | 7.5GHz | 10mx 10 m
reservoir repeater near microwave (outside), 4 m
Huong Dien x 2 m (inside)
reservoir
3-1 | ARoang Huong Dien | None VHF 70 MHz
reservoir
3-2 | HDU Huong Dien | None VHF 70 MHz
reservoir
3-3 | A Luoi Reservoir Huong Dien | Will be Will be Will be
reservoir investigated investigated investigated
4-1 | Thanh Luong Hue PCFSC None VHF 70 MHz
4-2 | Niem Pho Hue PCFSC None VHF 70 MHz
4-3 | Dai Giang Hue PCFSC None VHF 70 MHz
4-4 | Thao Long Hue PCFSC None VHF 70 MHz
4-5 | HRM Hue PCFSC None VHF 70 MHz
10
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Table 4: List of data transmission repeaters.

No. | Repeater name Area needed
1 Main repeater 10mx10m
2 Passive repeater near Binh Dien reservoir Smx5m
3 Passive repeater near Huong Dien reservoir Smx5m

Coogle ot

Figure 2: Data transfer network.

In the second field survey, radio wave transmission test will be done for VHF and
microwave bands. In this test, physical parameters such as received signal strength
indication (RSSI) and signal-to-noise ratio (SNR) will be measured.

For on-line data transfer, radio wave lines at VHF band will be employed from
view-point of stability in emergency. If it is difficult to be employed at a line, mobile
phone lines will be examined for SMS data transmission.

[ Items to be discussed continuously |
To clarify the process of obtaining the permission of multiplex radio-wave transmission

at a frequency of 7.5 GHz and telemetry at a frequency of 70 MHz, the Survey Team
with WRD in MARD will consult the Authority of Radio Frequency Management

11

5-97

("



(ARFM) in the Ministry of Information and Communications (MIC) with information
of the purpose and the condition in use such as antenna location and directivity (type of
antenna).

To clarify the availability of the land for repeaters in the data transfer network, the
Survey Team will inform candidate location of the repeaters to Hue PCFSC, and then
Hue PCFSC will investigate and inform the Survey Team the availability of the land by
15 April 2016.

Hue PCFSC will support the Survey Team in the necessary processes.

7. Reservoir site survey

The Survey Team confirmed soundness of reservoir body at Huong Dien, Binh Dien
and Ta Trach reservoirs through visual inspections. The Survey Team learned about
reservoir operation at Huong Dien and Binh Dien reservoirs, but could not learn at the
Ta Trach reservoir in the first field survey. The Survey Team hopes to investigate the Ta
Trach reservoir. Hue PCFSC will support the Survey Team in the necessary processes.
After necessary information/data about the reservoirs will be provided by Hue PCFSC

and MARD, the Survey Team will make suggestions based on long-term experiences in
reservoir management in Japan.

12
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" (5) Technical Notes, Hue, 26th March, 2016

Technical Notes

The First Field Survey
of

the Preparatory Survey
for

the Project “Emergency Reservoir Operation and Effective Flood Management
using Water related Disaster Management Information System”
in
Socialist Republic of Vietnam

The JICA Survey Team for the Preparatory Survey (the Survey Team) and the representative of
Thua Thien Hue Provincial Hydro-Meteorological Center have agreed upon the items described
in the attached Technical Notes for the Project “Emergency Reservoir Operation and Effective
Flood Management using Water related Disaster Management Information System” (the
Project). Based on the Technical Notes, the Survey Team analyze and discuss with authorities in
Japan to justify the Project and determine its scope.

26 March 2016 in Hue

Hidelduk“ Komimerg W

%\‘0 {~  Mr. Akihiko Nunomura Mr. Nguyen Van Hung
Chief Consultant Director
JICA Survey Team T. T. Hue Provincial Hydro-Meteorological
Center
1
5-99

/:W%'



Technical Notes

1. The Survey Team and T. T. Hue Provincial Hydro-Meteorological Center (HMC)
confirmed that the rainfall and river water level data from the existing HMC stations
will be utilized in the Project. It helps build a dense network of hydrological stations
in/around the Huong basin. After building the network, all the data/information from the
network will be shared with HMC.

2. The Survey Team conducted the first field survey and then summarized a list of
existing and candidate hydrological stations shown in Table 1 and Figure 1. A network
of the stations listed in Table 1 is necessary for appropriate management of rivers and
reservoirs in the Huong basin. The Survey Team will consult with DARD, HMC and
related organizations on management of the network in the Project.

3. The Survey Team and HMC continue the collaboration to reach the goal of the
Project.

4, HMC will take the actions above after receiving official indication letters from
NHMS head office and Mid-Central Regional Hydro-Meteorological Center.

‘ LM%
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Table 1: List of hydrological stations.

Station no. Station no. in | Station Existing or | Observation elements Area needed
the Inception | name candidate for candidate
Report Rainfall Water level station
1 1 Thuong Lo | Candidate O None 5mx5m
2 2 Nam Dong | Existing o (1m None
3 Not listed Khe Tre Candidate O 0] Smx5m
4 3 Thuong Existing o1 oD
Nhat
5 4 TTU Candidate 0o O Smx5m
6 6 Duong Hoa | Existing O (KR) O (KR)
7 7 Kim Long Existing odn o(Im
8 8 Thanh Candidate O o 5mx5m
Luong
9 Not listed Niem Pho Candidate 0] 0 Smx5m
10 9 Dai Giang Candidate 0 0 Smx5m
11 10 Thao Long | Candidate 0] o) Smx5m
12 Not listed HRM Candidate o o Smx5m
13 11 Sao La Candidate 0] None 5mx5m
14 12 BDU Candidate (6] o S5mx5m
15 14 Binh  Dien | Existing oJdm) o{dmn
(Binh Thanh)
16 15 A Roang Candidate 0 None Smx5m
17 16 Ta Luong Existing o(amn None
18 17 HDU Candidate o o Smx5m
19 19 Co Bi Existing odmn odamn
20 20 Phu Oc Existing o{dm o (d7)
21 Not listed Hue Existing o(Im None
22 Not listed A Luoi Existing odn None
23 Not listed Bach Ma Existing o (Im None
24 Not listed Cau Truoi Existing o7 O (IT)
25 Not listed Phong Dien | Existing oan O (IT)
26 Not listed A Luoi | Candidate 0] (6] S5mx5m
Reservoir
27 Not listed Hong Van Existing ¢

Note: The name of candidate stations is tentative. One station of No. 3 and No. 5 will be
selected. IT: equipment by Italian ODA, KR: equipment by Korean ODA.
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Figure 1: Distribution of hydrological stations in/around the Huong Basin. Station
number corresponds to the number in Table 1. Black color means exist station, and
white candidate (new) station. Circle indicates rainfall station, and triangle
rainfall/water level station. Black stars are three reservoirs (HD: Huong Dien, BD: Binh
Dien, TT: Ta Trach) and Hue PCFSC. Station No. 25 (Phong Dien) listed in Table 1 is
not shown in this figure, because its location is unknown.
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- (6) Technical Notes, Da Nang, 28th March, 2016

Technical Notes

The First Field Survey
» of

the Preparatory Survey
for

the Project “Emergency Rescrvoir Operation and Effective Flood Management
using Water related Disaster Management Information System”
in
“Socialist Republic of Vietnam

The JICA Survey Team for the Preparatory Survey (the Survey Team) and the representative of
Mid-Central Regional Hydro-Meteorological Center have agreed upon the items described in the
attached Technical Notes for the Project “Emergency Reservoir Operation and Effective Flood
Management using Water related Disaster Management Information System” {*he Project). Based
on the Technical Notes, the Survey Team analyze and discuss with authorities in Japan to justify

the Project and determine its scope.

28 March 2016 in Da Nang

Hideyuki Kamimera /

o Mr. Akihiko Nunomura Mr. Dinh Phung Bao
Chief Consultant Director
JICA Survey Team Mid-Central Regional Hydro-Meteorological
Center,

National Hydro-Meteorological Szrvice

Socialist Republic of Vietnam.
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Technical Notes

1. The Survey Team and Mid-Central Regional Hydro-Meteorological Center
(MCRHMC) confirmed that the rainfall and river water level data from the existing HMC
stations will be utilized in the Project. [t helps build a dense network of hydrological
stations in/around the Huong basin. After building the network, all the data/information
from the network will be shared with MCRHMC, through the internet cor alternative ways

immediately.

2. The Survey Team conducted the first field survey and then summarized a list of
existing and candidate hydrological stations shown in Table 1 and Figure 1. A network of
the stations listed in Table 1 is necessary for appropriate management of rivers and
reservoirs in the Huong basin. The Survey Team will consult with Hue DARD, Hue HMC
under the indication of MCRHMC and related organizations on management of the

network in the Project.

3. The Survey Team and MCRHMC continue the collaboration to reach the goal of the

Project.

4. MCRHMC will take the actions above afterTeceiving official indication letters from
NHMS head office.
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Table 1: List of hydrological stations.

Station no. Station no. in | Station Existing or | Observation elements Area needed
the Inception | name candidate for candidate
Report Rainfall Water level station
1 1 T&mgL{mawmww O None S5mx5Sm
2 2 Nam Dong Existing O None
3 Not listed Khe Tre Candidate 0 (@) SmxS5Sm
4 3 Thuong Existing G (IT) O (IT)
Nhat
S 4 TTU Candidate ¢ O SmxSm
6 6 Duong Hoa | Existing C (KR) O (KR)
7 7 Kim Long Existing O (1T o{an
8 8 Thanh Candidate 0 0 SmxSm
- Luong
9 Not listed Niem Pho Candidate 0O O Smx5Sm
10 9 Dai Giang Candidate 0O O Smx35Sm
11 10 Thao !.:,ong Candidate O 0] Smx5m
12 Not listed HRM Candidate 0 0] ‘ Smx5m
13 11 Sao La Candidate 0O None Smx5Sm
14 12 BDU Candidate 0] 0] Smx5m
15 14 Binh  Dien | Existing odIm odmn
(Binh Thanh)
16 15 A Roang Candidate @) None Smx5Sm
17 16 Ta Luong Existing odm) None
18 17 HI)UM Candidate O 0O Smx5m
19 19 Co Bi Existing O (IT) oJuamn
20 20 Phu Oc¢ Existing O (IT) o{amn
21 Not listed Hue Existing o{an None
22 Not listed A IA.,‘uoi -Existing oan None
23 Not listed | BachMa | Existing 0 (IT) None |
24 Not listed | CauTruoi | Existing 0 (IT) 0 (IT) |
25 Not listed Phong Dien | Existing O IT) o dT)
26 Notlisted | A Luwi | Candidate | O 0 5mx5m
Reservoir
27 Not listed Hong Van Existing O

Note: The name of candidate stations is tentative. One station of No. 3 and No. 5 will be
selected. IT: equipment by Italian ODA, KR: equipment by Korean ODA.
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Figure 1: Distribution of hydrological stations in/around the Huong Basin. Station
number corresponds to the number in Table 1. Black color means existing station, and
white candidate (new) station. Circle indicates rainfall station, and triangle rainfall/water
level station. Black stars are three reservoirs (HD: Huong Dien, BD: Binh Dien, TT: Ta
Trach) and Hue PCEFSC. Station No. 25 (Phong Dien) listed in Table 1 is not shown in this
figure, because its location is unknown.
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(7) Technical Notes, Ha Noi, 29th March, 2016

Technical Notes

The First Field Survey
of

the Preparatory Survey
for

the Project “Emergency Reservoir Operation and Effective Flood Management
using Water related Disaster Management Information System”
in
Socialist Republic of Vietnam

The JICA Survey Team for the Preparatory Survey (the Survey Team) and the representative of
Department of Natural Disaster Prevention and Control (DNDPC), DWR, MARD have agreed
upon the items described in the attached Technical Notes for the Project “Emergency Reservoir
Operation and Effective Flood Management using Water related Disaster Management
Information System” (the Project). Based on the Technical Notes, the Survey Team analyze and
discuss with authorities in Japan to justify the Project and determine its scope.

29 March 2016 iny Ha Noi

Hi M\jv\k,\k Komtiniera S

f&v  Mr. Akihiko Nunomura Mr. Van Phu Chinh
Chief Consultant Director
JICA Survey Team Department of Natural Disaster Prevention
and Control,

Directorate of Water Resources,
Ministry of Agriculture and Rural
Development

Socialist Republic of Vietnam
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Technical Notes

1. The Survey Team explained to the Department of Natural Disaster Prevention and
Control (DNDPC), DWR, MARD the result of the first field survey, and DNDPC
confirmed the result. Based on the field survey result, the Survey Team will examine a
concrete structure of the Water-related Disaster Management Information System and
explain to DNDPC the structure in the second field survey.

2. The Survey Team and the DNDPC confirmed that the place

ln Phe new bux'/dt‘mg, o-f DM BPC.
for installing the equipments (shown in Table 1) to receive, manage and display the
data/information of the Water-related Disaster Management Information System. The
Survey Team will examine specific equipments for the installation place and explain to
DNDPC the specific equipments in the second field survey.

Table 1: List of equipments, which will be installed at DWR.

No. | Name of equipments Number Supplementary explanation
of
equipment
1 Data management server 1 For store/management of received data
2 Data visualizing server 1 For control of multi-display system
3 Multi-display system 1 100-inch display
4 Router 1 Network communication equipment
5 Power supply 1 Including UPS
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(8) Technical Notes, Ha Noi, 30th March, 2016

Technical Notes

The First Field Survey
of

the Preparatory Survey
for

the Project “Emergency Reservoir Operation and Effective Flood Management
using Water related Disaster Management Information System”
in
Socialist Republic of Vietnam

The JICA Survey Team for the Preparatory Survey (the Survey Team) and the representative of
Aero-Meteorological Observatory (AMO), NHMS have agreed upon the items described in the
attached Technical Notes for the Project “Emergency Reservoir Operation and Effective Flood
Management using Water related Disaster Management Information System” (the Project).
Based on the Technical Notes, the Survey Team analyze and discuss with authorities in Japan to

justify the Project and determine its scope.

30 March 2016 in Ha Noi

Hi&eﬂm‘ Kamimera =
’me Mr. Akihiko Nunomura Mr. Hoang Gia Hiep
Chief Consultant Director
JICA Survey Team Aero-Meteorological Observatory,

National Hydro-Meteorological Service
Socialist Republic of Vietnam
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Technical Notes

1. Based on the field survey result, the Survey Team and Aero-Meteorological
Observatory (AMO) confirmed that a new meteorological radar is necessary for the
Huong basin and its surrounding in the Project. It is quite helpful especially in rainfall
observation over mountainous areas, combined use of the new radar and existing Dong
Ha and Tam Ky radars, and short-range rainfall forecast in the basin and its surrounding.

2. AMO has long-term experience and knowledge in the radar operation and
maintenance in Vietnam. Therefore, AMO will technically support Hue PCFSC and Hue
Provincial HMC in the operation, maintenance and data-utilization of the new radar, as
requested by Hue PCFSC and Hue Provincial HMC.

3. AMO will take the actions above after receiving official indication letters from
NHMS head office.
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(9) Technical Notes, Hue, 27th May, 2016

~

Technical Notes

The First Field Survey
of

the Preparatory Survey
for

the Project “Emergency Reservoir Operation and Effective Flood Management
using Water related Disaster Management Information System”
in
Socialist Republic of Vietnam

The JICA Survey Team for the Preparatory Survey (the Survey Team) and the representative of
the Department of Agriculture and Rural Development, Thua Thien Hue Provincial People’s
Committee which is the responsible and implementing organization for the Project “Emergency
Reservoir Operation and Effective Flood Management using Water related Disaster Management
Information System” (the Project) have agreed upon the items described in the attached Technical
Notes. Based on the Technical Notes, the Survey Team analyze and discuss with authorities in

Japan to justify the Project and determine its scope.

27 May 2016 in Hue

Hideyukt Koummera
‘-FOF Mr. Akihiko Nunomura
Chief Consultant \Direktor.2

JICA Survey Team Bureau of Irrigation,
Thua Thien Hue Province,

Socialist Republic of Vietnam

Vice Head

T.T. Hue Provincial Project Management Unit
for Building Disaster Resilient Societies in
Vietnam (Phase II)
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Technical Notes

Technical meeting was held on 26 May 2016 at PCFSC office, DARD, Hue (hereafter
Hue PCFSC). In the meetings, the survey team and Hue PCFSC confirmed the following

things in the discussion.

® Availability of the lands for hydrological stations

>
>

>

>

Both province and private lands can be probably obtained without difficulty.
The lands can be obtained preferentially in ODA projects. PM permission is
necessary to use forestlands, but not for ODA projects.

Site P4 (BDU) construction and its maintenance may be with difficulty due to
poor accessibility.

Hue PCFSC will confirm the situation and land availability at the P7b (Dai
Giang Weir) and P12 (A Luoi Reservoir) sites.

® Availability of the lands for towers for radio-wave data transfer linkage

>

>

Binh Dien Dam will cooperate with the project to provide their land for tower
construction.

Hue PCFSC will confirm the availability of the lands of Ta Trach and Huong
Dien Dams. '

The lands can be probably obtained, but tower construction and its maintenance
may be with difficulty due to poor accessibility.

Because of this, Hue PCFSC suggested to build towers next to/near the existing
towers for mobile-phone radio-wave networks as an alternative plan.

The survey team will examine the alternative plan and inform Hue PCFSC the
result of the examination.

® Necessary procedures to have licenses to use lands and to construct buildings

>

The survey team and Hue PCFSC discussed necessary procedures to have
licenses to use lands and to construct buildings (hydrological stations and
towers).

In the main project, Hue PCFSC will do the necessary things to use lands and to
construct buildings.

® Things to be done in this preparation survey

>

>

The survey team will do the radio-wave propagation test, land measuring and
geological survey in around July 2016.
Hue PCFSC will support the survey team.

2 | »,/
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(10) Technical Notes, Hue, 27th July, 2016

Technical Notes

The Second Field Survey
of
the Preparatory Survey
for
the Project “Emergency Reservoir Operation and Effective Flood Management
using Water related Disaster Management Information System”
in
Socialist Republic of Vietnam

The JICA Survey Team for the Preparatory Survey (the Survey Team) and the representative of
the Department of Agriculture and Rural Development, Thua Thien Hue Provincial People’s
Committee which is the co-executing agency for the Project “Emergency Reservoir Operation
and Effective Flood Management using Water related Disaster Management Information System’
(the Project) have agreed upon the items described in the attached Technical Notes. Based on
the Technical Notes, the Survey Team analyzes and discusses with authorities in Japan to justify

the Project and determine its scope.

b

27 July 2016 in Hue

DY AN

XAY DUNG XA HOI

THICH UNG VoIl THIEN TA)
TAl Vi

idoyuld Kamumert .
/Y’UT Mr. Akihiko Nunomura \Mréghaﬁ{hanh Hung
Chief Consultant Director

JICA Survey Team Bureau of Irrigation,
Thua Thien Hue Province,

Socialist Republic of Vietnam

Vice Head

T.T. Hue Provincial Project Management Unit
for Building Disaster Resilient Societies in
Vietnam (Phase II)
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Technical Notes

Following the Minutes of Discussions, a technical meeting was held on July 26 and 27,
2016 at PCC-NDPCSR office, DARD, Hue. Following the MARD decision no.
2911/QD-BNN-HTQT, a representative of the project owner DWR joined the meeting
on July 26. In the meeting, the JICA survey team and T.T. Hue Provincial Project
Management Unit (PMU) for Building Disaster Resilient Societies in Vietnam (Phase
II) confirmed the following items.

Note that PMU is under DARD, T.T. Hue Provincial People’s Committee (Hue PPC),
and is the Hue PPC-appointed unit for the project (Hue PPC document no.
3838/UBND-DN). PMU will report the technical notes to Hue PPC and the project
owner DWR.

Through this field survey, the survey team and PMU reconfirmed that the Water-related
Disaster Management Information System will be quite useful for (1) appropriate
dam/reservoir management and operation, and (2) flood/drought forecasting/warning.

1. Final adjustments at radar/hydrological stations, radio-wave towers and CCTV
sites

The survey team and PMU staff visited the sites of the radar, hydrological sensors,
radio-wave towers and CCTVs, partly for the preliminary survey of the radio-wave
propagation test and land/geological surveys. At the sites, the survey team and PMU
staff finalized technical matters such as the way to install sensors as follows.

1.1 Radar

At Binh Dien hydropower plant (T2 site), the survey team and PMU staff confirmed the
land for radar installation. Binh Dien Hydropower Joint Stock Company (BDHJSC)
verbally agreed to install radar at T2 site. In addition, Hue PPC/PMU will obtain a
paper-based agreement on the radar installation from BDHJSC.

T2 or T6 will be finalized as radar site, considering radar visibility (which will be clear
after the analysis of beam blockage by surrounding obstacles, such as topography and
buildings, in the radio-wave propagation test).

1.2 Hydrological stations

The survey team and PMU staff visited the sites of hydrological sensors and made
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necessary final adjustments. Details of the adjustments are summarized in Table 1.
1.3 Radio-wave towers

The survey team and PMU staff visited the sites of radio-wave towers and made
necessary final adjustments. Details of the adjustments are summarized in Table 2.

1.4. CCTVs

The survey team and PMU staff visited the sites of CCTVs and made necessary final
adjustments. Details of the adjustments are summarized in Table 3.

2. Finalizing the places of information system equipments

At PCC-NDPCSR office, the survey team and PMU staff finalized the place of
information system equipments, which is the room at third floor of PCC-NDPCSR
building. The equipments will be installed in the room using Japanese non-reimbursable
fund to Vietnam. Partition and two air conditioners will be prepared in the room by Hue
PPC.

At the three dam offices, the survey team, PMU staff and representative of each dam
office finalized the place of information system equipments. Ta Trach Project
Management Committee (TTPMC), BDHJSC and Huong Dien Hydropower Plant
(HDHP) verbally agreed to install information system equipments at their offices. In
addition, Hue PPC/PMU will obtain paper-based agreements on the equipments
installation from TTPMC, BDHJISC and HDHP.

Details are shown in Table 4.

3. Progress of radio-wave propagation test and land/geological surveys

The survey team entrusted the support of the radio-wave propagation test to HUTIC and
the land/geological surveys to TICCO on July 6, 2016. Also the survey team employed a
coordinator between the team, PMU and HUTIC/TICCO. The survey team is
conducting the test and surveys with PMU, HUTIC, TICCO and the coordinator. The
outcomes of the test and surveys will be shared with PMU.

3.1 Radio-wave propagation test

In the radio-wave propagation test, the transmission and reception tests of radio waves
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at 72.1 MHz for telemetry and the sunlight test using mirrors for multiplex transmission
will be done.

The equipments necessary for the radio-wave propagation test have not yet been
imported from Japan. DWR is now working for temporary import of the equipments.

The survey team is conducting the sunlight test, because the test can be done without
the equipments which will be imported.

3.2 Land/geological surveys

From July 19 to 22, the survey team, PMU staff and TICCO visited the sites of
land/geological surveys, and then the survey team explained details of the sites to
TICCO. The land survey is scheduled to be completed on August 17, 2016, and the
geological survey on August 11, 2016.

4. Obtaining data from three dam offices and A Luoi Hydropower Plant

The survey team investigated the way to obtain the data from three dam offices, such as
rainfall, storage water level, inflow to/outflow from reservoirs. The results of the
investigation are shown in Table 5. It is not difficult to obtain the data of existing rain
gauges and water level sensors from Huong Dien Hydropower Plant, but technically not
easy to obtain the remaining data of Huong Dien and the other two dam offices.

The survey team visited A Luoi Hydropower Plant (ALHP) located in the catchment of
Huong Dien reservoir, and confirmed that the data of discharge from the plant are
available as shown in Table 5. The discharge from the plant is important to grasp inflow
from the neighboring Sekong basin to the Huong basin. The upper limit of the discharge
from the plant is 42.7 m’/s. Considering the PM decision no. 2482/QD-TTg, a server
will be installed to obtain the discharge data in real time in the project. Hue PPC will be
the owner of the server, and PMU will manage the server.

TTPMC, BDHJSC, HDHP and ALHP verbally agreed to share their data with the
project. In addition, Hue PPC/PMU will obtain paper-based agreements on the data
sharing from TTPMC, BDHJSC, HDHP and ALHP.

5. Sharing the data with NHMS

Following the Minutes of Discussions, the survey team visited T.T. Hue Provincial
Hydro-Meteorological Center (Hue PHMC) with PMU staff and Mid-Central Regional
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Hydro-Meteorological Center (MCRHMC) in Da Nang and then discussed/investigated
the way to share data.

The survey team and PMU staff confirmed that the data of the Water-related Disaster
Management Information System will be shared with Hue PHMC on the Web (with the
function of downloading data files).

The survey team confirmed that the data from existing hydrological stations in Italy
ODA system are archived on a server at MCRHMC, and thus the data can be obtained
from the server with the indication from NHMS head office in Ha Noi to MCRHMC.

6. Possibility of installing water level and dam gate sensors at three dams

As mentioned in Section 4, it is not difficult to obtain the data of existing rain gauges
and water level sensors from Huong Dien Hydropower Plant, but technically not easy to
obtain the remaining data of Huong Dien and the other two dam offices.

Besides, according to dam managers at Huong Dien and Binh Dien, the accuracy of
storage water level observations at the two dams is not high. And also at the two dams,
the degree of opening dam gates and discharge from reservoirs are manually observed
and calculated respectively. Details of data availability are summarized in Table 5.

Considering local needs, the status mentioned above and also the requests from DARD
and Hue PHMC, water level and dam gate sensors must be installed to certainly obtain
accurate data in real time. The sensors are necessary for appropriate dam gates operation
and flood/drought forecasting/warning.

To solve the problems above, which were revealed after signing on the Minutes of
Discussions, the survey team investigated possibility of installing water level and dam
gate sensors, and collected necessary materials at three dams. And also the survey team
and PMU confirmed agreements from three dam offices to install the sensors. In
addition, Hue PPC/PMU will obtain paper-based agreements on the sensor installation
from TTPMC, BDHJSC and HDHP.

PMU will report to DWR within one week, and then PMU will collaborate with DWR
(as the project owner) in further arrangements on the sensor installation at three dams.
Hue PPC will be the owner of the sensors, and will be responsible for budget allocation
and management.
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Table 1. List of hydrological stations.

ID Station name | Sensors (R: | Revised contents Reason for revision
(location) rainfall, H:

water level)

P1 Thuong Lo R Location of rain gauge is changed | To install a sensor a certain
(upper Ta to 150-m downstream point from | distance away from the dam.
Track) the dam, right bank of the river. Confirmed point is open to air and

appropriate for rainfall
observation.

P2 Khe Tre R, H Location of station house is | Difficult to install at the proposed
(bridge, upper changed to upstream land, left | point because it is a hotel and
Ta Track) bank of the river. restaurant area.

P3 Sao La R Location of station house is | Following the guidance by DARD,
(upper Binh changed to the land behind the | due to land use condition.

Dien) office building.

P4 Thao Long R,H Location of station house is | Following the guidance by DARD,
(weir) changed to the north side of the | due to land use condition.

operation office building.

P5 Thuan An R, H Water level sensor is installed in | Not possible to install a sensor at a
(river mouth) the sea 30 m away from the jetty. | jetty due to berthing of many

Structure  is  necessary  for | boats.
installation.

P6 Dai Giang R, H Location of station house is | It was not clear the point to be
(gates) changed to the south side of the | installed because JICA team could

operation office building. not approach to the site.

P7 ARoang R Location of station house is | Following the guidance by DARD,
(upper Huong changed to the south side of the | due to land use condition.

Dien) office building.

P8 Ta Luong R,H Location of station house is | Difficult to negotiate with land
(bridge, upper changed to upstream land, right | owner to install a station house.
Huong Dien) bank of the river (on the old road).

P9 Thanh Luong | R, H (No change) -

(bridge, right
branch of Bo
River)

P10 | Niem Pho | R,H Location of station house | Niem Pho Bridge is planned to be
(bridge, left including sensors is changed to the | reconstructed in the near future
branch of Bo south side of school, lower right | and the proposed point is exactly
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river) bank. on the new route.

P11 [ A Luoi | R, H Location of station house | Proposed point is located along the
Reservoir including sensors is changed to | public area (like a park, many
(water lower right bank of the channel. people can enjoy walking, etc.)
channel to and is considered to be avoided.
hydropower
plant)
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Table 2. List of radio-wave towers.

northeast side of the main

building.

ID | Location Revised contents Reason for revision

T1 | Ta Trach Dam (No change) -

T2 | Binh Dien Dam (No change) -—

T3 | Binh Dien Dam (No change) -
(passive repeater)

T4 | Huong Dien Dam (No change) -

T5 | Huong Dien Dam (No change) ---
(passive repeater)

T6 | Near Chua Phat Pimg | Location is changed to the west | To build a new tower a certain
(repeater) side near the top of a hill. distance away from existing

tower following a low
T7 | PCC-NDPCSR Location is changed to the | To fit the plan of land use
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Table 3. List of CCTVs.

changed to the south side of the

operation office building.

ID | Location Revised contents Reason for revision
Cl Thao Long weir (No change) -
C2 | Huong River (right), city | (No change) -
center
C3 | Huong River (left), existing | Location is changed to the | Considered CCTV pole to be
water level st. northwest end of the office area. | installed not at the middle
area.
C4 | Niem Pho bridge (left branch | Location of station house | Niem Pho Bridge is planned to
of Bo River) including sensors is changed to | be reconstructed in the near
the south side of school, lower | future and the proposed point
right bank. is exactly on the new route.
C5 | Thanh Luong bridge (right | (No change) -
branch of Bo River)
C6 | Bo River (right), management | (No change) -
office
C7 | Bo River (left), existing water | Changed to midpoint between | Pumping station is planned to
level st. existing water level sensor and | be reconstructed.
pumping station
C8 | Huong Dien Dam (lower) Changed to east side, beside the | To not be affacted by dam
road to the dam discharge from reservoir
C9 | Huong Dien Dam (upper) (No change) -
C10 | Bin Dien Dam (lower) (No change) ---
Cl11 | Bin Dien Dam (upper) (No change) -—
C12 | Ta Track Dam (lower) (No change) -
C13 | Ta Track Dam (upper) Changed to south side, near the | To follow the guidance by dam
stairs to reservoir manager
C14 | Dai Giang gates Location of station house is | It was not clear the point to be

installed because JICA team
could not approach to the site.

10
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Table 4. List of the places of information system equipments.

reservoir office

building

on floor plan, newly provided.

No. | Office name Place Revised contents Reason for revision
1 PCC-NDPCSR | 3rd floor, new | Equipments location was | To fit the plan of building use
building changed from 2nd to 3rd floor.
Equipments array was finalized
on ﬂoqr plan, newly provided.
2 Huong  Dien { 2nd floor, | Equipments location was | To follow the guidance by dam
dam hydropower changed from Ist to 2nd floor. | manager
plant operation | Equipments array was finalized
office building | on floor plan, newly provided.
3 Binh Dien dam | 1Ist floor, | Equipments array was finalized | To follow the guidance by dam
hydropower on floor plan, newly provided. manager
plant operation
office building
4 Ta Trach dam 1st floor, | Equipments array was finalized | To follow the guidance by dam

manager

11
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Table 5. Data availability at three dam offices and A Luoi Hydropower Plant.

Ta Trach Binh Dien Huong Dien A Loui

Rainfall Online (1 pt) Online (2 pt, 10 | Online (4 pt, 30 | ---
min) min)

Storage water | Online Online Online Offline
level (SWL)
Downstream river | Online NA Online NA
water level
Degree of opening | Online Offline Offline -—-
gates (DOG)
Inflow to reservoir | Calc by  Hue | Manual calc from | Manual calc from | ---

PHMC SWL SWL
Outflow from | Automatic  calc { Manual calc from | Manual calc from | ---
reservoir from SWL and | SWL and DOG SWL and DOG

DOG
Outflow from | --- - -— Online (2 turbines,
plant 1 sec)
CCTV 4 pt 8 pt 2pt -

12
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(11) Technical Notes, Ha Noi, 9th September, 2016

Technical Notes

The Second Field Survey

of

the Preparatory Survey

for

the Project “Emergency Reservoir Operation and Effective Flood Management

using Water related Disaster Management Information System™

Socialist Republic of Vietnam

The JICA Survey Team for the Preparatory Survey (the Survey Team), the Directorate of Water
Resources (DWR) and the Vietnam Academy for Water Resources (VAWR) under Ministry of
Agriculture and Rural Development (MARD), and the National Hydro-Meteorological Service
(NHMS) under Ministry of Natural Resources and Environment (MONRE) have agreed upon
the items described in the attached Technical Notes for the Project “Emergency Reservoir

Operation and Effective Flood Management using Water related Disaster Management

Information System” (the Project). Based on the Technical Notes, the Survey Team analyzes and

discusses with authorities in Japan to justify the Project and determine its scope.

H‘gdﬂgukﬁ K o merq

September 9™ 2016 in Ha Noi

R

Mr. Akihiko Nunomura

Mr. Nguyen Duc Quang

Chief Consultant Director
JICA Survey Team Project Management Unit
Directorate of Water Resources
Ministry of Agriculture ural Development
o
/ /
— -
Mr. Le Thanh Hai Mr. Tran Dinh Hoa
Deputy Director General Deputy Director General

National Hydro-Meteorological Service
Ministry of Natural Resources and Environment

Vietnam Academy for Water Resources
Ministry of Agriculture and Rural Development
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Technical Notes

A technical meeting was hold at DNDPC, DWR, MARD on September 6“‘, 2016.
Twenty-two participants from JICA survey team, JICA Vietnam Office, DWR and
VAWR in MARD, and NHMS in MONRE attended the meeting.

In the meeting, JICA survey team and Vietnamese side discussed and/or finalized the
remaining issues, which should be completed in this preparation phase of the project.

1. The schedule until February 2017

The JICA survey team and Vietnamese side confirmed the following schedule until
February 2017 as follows.
® By the end of September 2016: DWR will submit the evidential documents or
letters on the permission necessary for the project implementation, following the
Minutes of Discussions signed on July 12% 2016. '
® November 2016: The JICA team and Vietnamese side will confirm the finalized
project design and cost estimation. After that the project will be reported to the
Government of Japan.,
® February 2017: The project will be reported in the Cabinet meeting for approval
(if all goes well).

2. Current status of the permission issue
DWR reported the current status of the permission issue, as of September 6™, 2016.
Completed:

® MIC and MOIT provided the support necessary for the temporary import/export
of the equipments of radio-wave propagation test.

® Ministry of Finance provided the opinions on the exemption of tax and other
expenses according to the official letter No. 12188/BTC-QLN, dated 1
September 2016.

@® Permission for LIDAR aerial survey:

» Ministry of Defense agreed to make flights for topographic measurements
using LIDAR with the conditions mentioned in the official letter No.
8172/BQP-TM, dated 24 August 2016.

> T.T. Hue PPC issued the official letter No. 4779/UBND-NN, dated 12 August
2016, confirming the state secret level of the LiDAR data.

® MONRE provided their opinions through the official letter No.
3365/BTNMT-KH, dated 12 August 2016, which include some content as
follows:

» A plan of special-purpose observation network should be made and applied
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for the project, following the law on hydrometeorology.

»  Observation network building, the forecast and warning, and observation
equipments selection should be done following related laws in Vietnam.

» As for the topography data, the applicability of existing data should be
examined, and also the necessity of the LIDAR aerial survey should be clear.

» NHMS cannot have responsibility for the maintenance and operation of the
observation network, but can make technical support.

On-going:
® Permission to utilize and analyze the LiDAR data oversea

» MARD sent the official letter to Ministry of Public Security mentioning the
LiDAR data exportation oversea for analyzing, after the receipt of the official
letter confirming the state secret level of the data from T.T. Hue PPC and the
official letter from Ministry of Defense.

DWR sent all the official Ietters above to JICA Vietnam Office as soon as possible after
the receipt of those documents.

As for the radio-wave frequencies use, ARFM requests reporting the results of
radio-wave propagation test.

By the end of September, PMU will submit the evidential documents or letters on the
permission, following the Minutes of Discussions signed on July 12, 2016.

3. Sharing the results of the land/geological surveys and radio-wave propagation
test

JICA survey team shared the results of the land/geological surveys and radio-wave
propagation test with Vietnamese side as follows.

® There is no problem for the equipments installation in the results of
land/geological surveys.

® Following the results of radio-wave propagation test, data transmission (or
obtaining) methods are revised at A Roang hydrological station (P7) and A Luoi
hydrological station (P11).

» At P7 and P11 the data transmission (or obtaining) methods are revised,
because radio waves cannot reach the receiving points over two passes
between P7 and Huong Dien dam tower (T4), and between P11 and T4.

»  P7: The data transmission through a mobile phone line is applied.

» PIl1: Rain gauge data from existing NHMS A Luoi meteorological station and
discharge data from A Luoi Hydropower Plant are utilized.

® As for the radar beam blockage at Binh Dien dam site (T2), the transit
measurements obtained in the radio-wave test and the simulation with
topography data are almost same. Considering this result and other local
situations, weather radar will be installed at T2.
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® Storage water level sensors requested from T.T. Hue Province will be installed at
the three dam sites.

Following the results above, the survey team will make and submit promptly the cost
estimation for the project implementation.

4. Technical issues discussed

4.1 Radar

The both sides agreed to install a radar at Binh Dien dam site (T2), although the small
part of the radar coverage is affected by beam blockage. To effectively operate the Binh
Dien radar over the coverage, satellite-based radar data will be used for validation of the
Binh Dien radar observations. And also the data from the Binh Dien radar will be
considered to be composited with the data from existing NHMS Dong Ha and Tam Ky
radars. The survey team will explain a solution in the next JICA team’s field survey
scheduled in November 2016.

4.2 Water level sensor

The both sides agreed the locations of water level sensors.

Considering local situation at each station, appropriate sensor type, such as pressure and
ultrasonic types, will be selected.

Vietnamese side suggested that the equipments manufactured in Vietnam should be
utilized to create favorable conditions in future sensors maintenance.

4.3 Data transmission

Vietnamese side suggested that the data transmission from P7 through a mobile phone
line should be reconsidered to ensure the stability and consistency of the system.

4.4 Model selection

Vietnamese side suggested that a commonly-used model in Vietnam should be utilized
for the system, and RRI model should be used in combination with the model if
necessaty.

4.5 System validation and calibration

Vietnamese side suggested that the system validation and calibration should be done in
the project before handover. The validation and calibration strategies will be explained

‘ %f
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in the next JICA team’s field survey scheduled in November 2016.
5. Data sharing with NHMS

® The data of the system were planned to be shared at the web site with limited
users including NHMS before the meeting. In the meeting, NHMS requested the
data should be shared automatically with them.

® The data from existing NHMS stations in T.T. Hue Province, belonging to the
Italian ODA system, are shared to the project.

® For the composite with Binh Dien radar, the data from NHMS Dong Ha and Tam

Ky radars are also necessary.

JICA survey team will inform the list of necessary NHMS data to PMU.

® PMU will ask NHMS for the cooperation in data sharing. After that NHMS head
office  will make indication letters to Mid-Central Regional
Hydro-Meteorological Center (MCRHMC) in Da Nang and T.T. Hue Provincial
Hydro-Meteorological Center (Hue PHMC) for sharing the data in the project.

6. Items should be prioritized in the project
6.1 System maintenance/operation

As for the system maintenance/operation, the maintenance/operation structure
considering local needs and situation in T.T. Hue Province is necessary.

The designs for the system maintenance/operation such as structure, contents and
necessary costs will be shown in the next field survey scheduled in November 2016.

6.2 System maintenance/operation training
The education and training for the system maintenance/operation are necessary, as also
requested by T.T. Hue PPC. Furthermore, Vietnamese side requested the education and

training should be made during and after the project.

The designs of the education and training, such as contents and necessary costs, will be
shown in the next field survey scheduled in November 2016.

6.3 Dissemination of forecast and warning information

The project should establish warning systems for the safety of the lowland area of dam
downstream in T.T. Hue Province.

5 %/g/
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~(12) Technical Notes, Ha Noi, 28th October, 2016

Technical Notes

The Second Field Survey
of
the Preparatory Survey
for
the Project “Emergency Reservoir Operation and Effective Flood Management
using Water related Disaster Management Information System”
in
Socialist Republic of Vietnam

The JICA Survey Team for the Preparatory Survey (the Survey Team), the Directorate of Water
Resources (DWR) and the Vietnam Academy for Water Resources (VAWR) under Ministry of
Agriculture and Rural Development (MARD), and the National Hydro-Meteorological Service
(NHMS) under Ministry of Natural Resources and Environment (MONRE) have agreed upon
the items described in the attached Technical Notes for the Project “Emergency Reservoir
Operation and Effective Flood Management using Water related Disaster Management
Information System” (the Project). Based on the Technical Notes, the Survey Team analyzes and
discusses with authorities in Japan to justify the Project and determine its scope.

October 28" 2016 in Ha Noi

s B

Mr. Ak_ihfik/o ﬁﬁﬁﬁﬁ/‘r Mr. Nguyen Duc Quang
Chief Consultant Director
JICA Survey Team Project Management Unit
Directorate of Water Resour
Ministry of Agricult nd Rural Development
o
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Mr. Le Thanh Hai

Deputy Director General

National Hydro-Meteorological Service
Ministry of Natural Resources and Environment

Mr. Tran Dil‘!il Hoa

Deputy Director General

Vietnam Academy for Water Resources
Ministry of Agriculture and Rural Development
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Technical Notes

A technical meeting was hold at DNDPC, DWR, MARD on October 26“’, 2016. JICA
survey team, JICA Vietnam Office, DWR and VAWR in MARD, and NHMS in
MONRE attended the meeting.

In the meeting, JICA survey team and Vietnamese side discussed and/or finalized the
remaining issues, which should be completed in this preparation phase of the project.

1. Remaining issues on the permission

As for the permission, JICA Vietnam Office will send a letter to ask MARD about the
confirmation letter from ARFM. MARD will submit to JICA the confirmation letter
from ARFM within 15 days after receiving of the JICA letter.

Following ARFM'’s suggestion, MARD will proceed to obtain the permission from them
before the project starts.

LiDAR data processing to make a DEM will be planned to be done in Vietnam, after a
company for the data processing will be selected, MARD will make necessary
arrangements to export the LiDAR data and the project implementation will be revised
in that case.

2. Solution of radar beam blockage problem and utilizing existing radars

Both sides agree to ap}ﬁly interpolation methods as a short-term solution for beam
blocked area in the project, and as a long-term solution it can be combined with the
Dong Ha radar data through sharing data format.

3. Type of hydrological sensors (considering the use of sensors produced in
Vietnam)

Considering local situation at each station, the survey team appropriately selected the
type of water level sensor, such as pressure and ultrasonic types, as shown in the
meeting material. Specification of pressure type sensor for the project will be equivalent
to the pressure type sensors produced in Vietnam, which have enough accuracy.

2 - |
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4. Way to obtain the data from P7 and P11

Radio waves cannot reach the receiving points over the pass between P7 and Huong
Dien dam, the data transmission through a mobile phone line is applied. If the mobile
line is not available, rainfall at P7 is complemented by radar observations. The survey
team will examine to use not only the mobile line but a satellite-based line for ensuring
redundancy.

As for the P11, discharge data can be obtained from A Luoi Hydropower Plant and will
be transmitted through a mobile phone line, as shown in the meeting material.

5. Reason to use RRI model (including the comparison with other models), and
collaboration between new system and existing system

RRI model is suitable for flood prediction, and its source code is open to the public.
MIKE model is not open and cannot be coupled to the system. Thus, New RRI model
will be applied in the project.

The source codes of the entire system including RRI model will be provided to
Vietnamese side. As for the human resources development on RRI model, FRICS,
ICHARM and JICA will find suitable ways including existing JICA training system.
FRICS continues to make collaboration with existing systems in Vietnam.

As for the contents of information on the system in the project, the information on the
VAWR web site for water disaster prevention will be utilized.

The things above, explained in the meeting material, will be applied in the project.
6. System validation and calibration plan and handover

Basically, both sides agreed on the methods and contents of the system validation,
calibration and trial operation. Besides, there are some following points raised in the
meeting:

- About radar and monitoring equipment: The JICA survey team explained that
validation and calibration works will be carried out immediately after
installation of equipment

- About model calibration: The calibration time will be the 1.5 month during the
whole rainy season (from September until December).

The Vietnamese side proposed that the project should extend the support time for
operation and maintenance to ensure stability of the system.

7. Way to share data in real time with NHMS

j/
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Considering the web security on both the NHMS and the project systems, necessary
equipments will be installed and the raw data will be shared through VPN (virtual
private network), as explained in the meeting material. The raw data will be shared with
NHMS head office in Ha Noi and MCRHMC in Da Nang. Installation place and
equipments will be fixed in discussion with related departments in NHMS,

Hue’s side requested to share real-time processed data and the JICA survey team will
clarify this matter later with Hue’s side.

8. System operation and maintenance plan after the project

Planned contents and structure of the system operation and maintenance are shown in
the meeting material. Considering this plan, Vietnamese side will build the structure.

The survey team will prepare more detailed cost estimation of the system operation and
maintenance after the project, considering experiences in Japan.

Detailed procedures of the system operation will be described in maker’s documents
during equipment installation in the project.

9. Training and capacity development in/after the project

Both sides agreed on the training and capacity development as the JICA survey team’s
proposal. In the future, the survey team need to put in detail training plan, content and
approach in/after the project.

Since this system is implemented in Vietnam for the first time, for effective training,
handover and operation, the Vietnamese side suggested that the project should arrange a
study tour to similar systems in Japan or other countries in the region.

PMU made comments on needs for system applications, such as in river and
dam/reservoir management, and disseminating disaster prevention information and
forecasting/warning to residents. And to meet the needs, PMU requested collaboration
with Japanese side in and after the project for human resources development in related
organizations in Vietnam.

10. Disseminating disaster prevention information to residents

To effectively disseminate disaster prevention information to residents, a web site will
be constructed. ‘

To deliver the information to residents, an alert system will be constructed.

PMU agreed the things above, explained in the meeting material. And also PMU made

- ? .
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PMU agreed the things above, explained in the meeting material. And also PMU made
requests for example for alarm system at places at flood inundation risk, in addition to
the things above.

The survey team explained, as an answer to the requests, that the project aiming at
information system installation for dam/reservoir management is based on the request
from the Vietnamese Government, and that the things can be done in the project are
limited.

11. Other issues, should be done in the project

Following Article 12 in the Law on Hydrometeorology, DWR, NHMS and Hue PPC
will make a plan to observe rainfall and water level in the rivers and reservoirs in the
project and will submit the plan to MONRE before the project starts. The survey team
will collaborate with Vietnamese side for this issue.

Hue PPC will make paper-based official agreements with the three dam managers to
install equipments and to obtain their data in the project. And also Hue PPC and the
three dam managers will make official agreement for the management and maintenance
of the system before the project starts.
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- ARAKAL - 23.00 m;
- RHETAKE 646.00 B 5 m’;
- BRRTKE 346.62 § )7 m?;
- POKFHEI R & 556.25 57 m®;

2. Huong Dien

BRI IR e i K AL

A AT KA
R i KL

59.93 m;
58.17 m;
58.00 m;
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- RARKAL 46.00 m;
- RETKE 820.66 H 7 m’;
- AEhrAKE: 350.80 H 5 m®;
3. Binh Dien
- PKIRE R =KL 85.96 m;
- EEHKAL - 85.16 m;
- HRE KL 85.00 m;
- FAKAKAL 53.00 m;
- RETKE 423.68 B m’;
- AahrkE: 344.39 H H n’;
4. A Luoi
- PKEFR =KL 555.1 m;
- HRE AL 553.0 m;
- RIRKANL 549.0 m;
- RRETKE 60.20 B m’;
- ARrKE 24.40 HH m’;
B2 E
e K HA D 7R L A

56 5 T AR HE o0 KBRS B 12 35 1 D F A i g 4R T B

I BN ERSPHRKES LT RIEELZESZEROREFORNRGE 2R E .
Huong Dien I TNZ Binh Dien DFHREEAH DSV 7 3, ERIZHE L TWARWEEA,
B RE KA DL EOK R i KA E TORFRFEEZHEAT 5 2 EIXTE 20,

2. Nk o 72 O BRI E A & 256 1%. BB X0 BAT S N R R 0
BIPAAR FIEC U 2 HAIZ #5r L, Tk o N x o am kL OMEL & HT &
D IR B INOGEFEN) IR WK B N BRI E R Z LTI B R0,

3. AHRROE 2 £%F 1 HTHEINDUWAMIZIHEWT, Ttk o 7z D OBk R
BEAxLoTWRWEAE, ABEOH 12 FICHEESNL2LEERE . & oKA
133 2 TED BT PKAT D I @K 2 BBl - TEZR 5720,

4. FEEPILHEICHEN « oK EOK[GHE M. K AKSCBLRIFT O AKAL, FR%EH D KA K
VCIMERASEZORETHMEL B - BH L, EEORMICH L CEIICEE, %S
5k,

5. TFURHUEIZ X3 2 YK E OK TRHIZIZ, ABREE 12 RICTHES R HA
EERVT, FHIE O KA R 2 THIE XD BOKATOKMICERE S idie b 7220,

%06 4 B ORI KA BEBLE
1. FARCBRFTOBER L~V EXIET HKRMITR LICHESNTWDHEY ThoH,

(=2

1. PKER LAV ISR

ik ~ & ~ & ~

wer | Accemm | 0 A # A # e
7 ) Kim Long 1.0 2.0 3.5
~—]| Phu Oc 1.5 3.0 4.5
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2. YA 25 T AL O Pk OK R

mARMLIER 2 THESNLEBY TH D,

2 2. KO G M o Pk K BB & KL

Ta Trach Huon Binh

A 4 T 9A 1AL 11ALEDD Dioeng Dion
10 H31 BHE T 12 H15 BHE T

KAV (m) 25.0 35.0 56.0 | 80.6

3. T VAT I ~ 0D Ak ZK R A T S Mt PR U 35 U 2 A5 R Bt D kK B IR SR AROKAZ IR, # 3

WCTHES DB TH D,

# 3. F M OHK 2 5 Z i Z 9 AR KA

Ta Trach Huon Binh

A 4 9A 1 AMD 11ALA»D D;f Dion
10 H31 LT 12H 15 BET

KA (m) 23.0 28.5 53.5 | 74.5

e S

a) WHORBEDEA .

KHIT. HEMITERME

Ta Trach ¥ ONZ Binh Dien 0 T i Hids~ oD 7k /K 46 ol 5
L. POKBNC R T 2 05 MRV 6y 5 O F 2 Ik E HE

Bo12 ZTHESNDEA RS R B F RN
FHEL, £2 CEDLMEEZBIRLR2VWKMEZHET L &,

b) H2HTHEINAIFMORRIG L LIEE 3, 4, s HTHESIND Lok
AR BER ENTESE, by T - T o=y - 7B BRKEFD R RO MM
REBESZBERIFREMOBIEZRV DL Z L,

2. WA 2 72 ARALAR T R AE

EFAKXKEEr 2 =50, BROBRA, BhiEEFEISED L ITHEERWEK %

LEOTREBEEOTHENH SN, B 24 B b xE 48 OB T, 7+ )l

Jidk oo & M EEER R EENBRE SN DS E . SIS LU T OBRIEEZIT 5,

a) £ 3 THETLHEIVAKMEAEWEE., by T - T2 - 72HHRKEED L
FORMHMREZESZER ISR ERICH L, L TFTOBRIEELZRET D,

- Kim Long /KCHBLAIFTIZHE W T 1. Tm L EH SR L UL 2 O KA AR O KA
Bl Shieha, HEMOBIRENTAR &I D X5 HERIELITV, Bl
WML &R T2 2 &

- Kim Long ZKCBLATOBLNAKALZY 1.7Tm LLF Th o =84, &M o fok &2
MAEZ LR D XD HBEBIELITV, KZZETSEL08, £3 THRESNTE
ZFESLRND &,

TEEWFE T, RIASCEAFTICEB N T, 1.Tm L EH SR L ~UL 2 O KA AR
DOARMABH S -6, MBEMOGEE & RARNFEICR 5 KO FHEHBRIEL
TV, BURAKAL A2 HERF 5 2 &,

b) # 3 OFEMIZK L TRMMENIGS, HEMERZ M ERHEGRIELT O 2L
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MO LD, £ IITHE SN AKNMAEZ BBl T WIT 720,

c) AR a)lfNT b) OBUEMVEE T 2RE T, EFAXLRL ¥ —DOKG T#H
HWRICHESE, BREA K EZSI SR T X9 KRG RENER SN, o7 4+ v
JIPEIE D & il I B 72 B A2 RITTBEAN R VWA, HEMmEBRFIIE 2 T
HIESNDMHE D X ORAIKMHFAEZITH) ZLRRDOEND,

3. BRI 2 D72, 5 2 HD a), b) OHEICHE > THFHEM O KIRETBRIELKT
Lieb DD, 5 4 HTHEINDWAKBBIHEEZIT O LODFMEDRE S TWR WSS,
FHEE M O PN E LR ENF ISR D KO ICHERIEEZIT V., BURKM 2 HERET S &
Ehic, b7 Tz r s TRHBEBRKEHEROEMEREBSEZBEREORSN
& o T2 A 1T T s~ O YK B B RS ~OBAT W2+ 5 2 &

4. TR HE A~ 0 PE K R RS
a) Kim Long /KICBLIET TOBMIAKA N ER L~V 2 & BRI L5E, N~ o

WABBZBHE LTy T c Tox2r s JREHEHRKEHIEROKGHEEELEES
ZERICIVBREZWARE LV BSOS SIREEENRE S 525, Binh Dien (T
W IR HE IR AT 2 . Ta Trach I OWTIXR KM AEZBZ TR bRV,

b) Binh Dien D /KNL2NH FERGAKALIZ, Ta Trach DKALFEFHHEAKNALICZE N ZE N E
L7-8%a ., JABMOMARE M ENFEIC D X O RERIEZIT S,

5. WEAK AT IR B KA~ B3 B KA 3 2 45
a) Kim Long /KICBLIMET COBMAKMNERL NV 1| ZFE-THE, by 7T <7

4Ty s TEHARKENERORGEREBSZBRIT. £ 2 [THEI N DKL
R 72 24 BERILL E 72 Befl &2 EFR & L C, PO KK EN KA REL EA 5 X
O EBEZAT O,

b) TEZEiEFE T, Kim Long /KICBLIIFT COBLHIKALLS 1. Tm ([T L2 HE ., dEERE
EATV ., BURKNML 2 MR 25 2 &

6. JEH HREIZH T D Ta Trach KO Binh Dien OEIEICHOWTIE, by 7 « T 4T
v 7R NREZEERZBERN INEZRET D,

% 8 4% Huong Dien O T it #lidik ~ o ik /K R il 5 1

1. PEoK 3 o0 5 8 ot A HE 1 i 5 D F8 3 TR IE M

a) MEORBEOLE. & 12 FTHESNLIGEZRE, F8EMmE BIEE MK N
KHEIT, BROICHBEREL, £2 CEDLEZBIR LAWK EZHEET D2 &

b) B 2HTCHEINDIAZAFORLHL L LILHE 3, 4, s HTHEIND L5 22
RO ER I NTZEE, b T 7 o=« 7 BREERD LR O Rom s
REESZERIIZEMEMOBIELZREST S Z L,

2. HEKITHE Z 72 ARALAR T e

ERAXRXEE 2 =80, BRoaE, BhiEAFEKES L < ITAHE RKI K

ELEOTRLHLO THN M EN, Ao 24 B OHEE 48 BT, 74 v

JIVRIR O & M IC EHER R BN BREIN D56 . SiEMmIC LN T O#IEEIT

75,

a) X3 THETLIEIVAKMEAEGEGNGAE, hoT « T2y - 7ZHARKEDIE
LORMHMREZESZERIISAHERICH L, U TFTOBRIEEZRET D,
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= Phu Oc KICBLIMPT OBMAKNALZS 2. Tm L ETEHR L~V 2 LT ThLIHLE, £
720% Kim Long /KSCELAT ORI 1. Tm LA ETEHR L L 2 L FTH DY
A, FAEMORAR L BIRENFEICR D X5 FHEREZITV., BUIRAKAL & #E
FiaszL,

— Phu Oc /KSCEBIM AT OBMKALA 2. Tm LLFTH Y . Kim Long 7K SCELHI P o 81
KAE 1.7Tm LR CTh D56 1%, KRAMIKRT 2 B9 & U ol % i o Aot & 23 i A &
Z LB D LD HBEERIEZITON, £ 3 THETHHEAZ TERIL AW &, (EXE
BT, Phu Oc ACCELATOBRANA 2. Tn 2 HB L, B#HL L 2 LFThH
L% 6. £72013 Kim Long AKSICBLAT OBLHIKALZY 1. Tm Z2 S L, EH L ~L
2 UFCTHLI2LEIE, HEMOMAREBIMENFREIZRD X O RERIELITV,
BURAKAL AR 92 2 &

b) # 3 THIESNDMEA TR TH D56, & o s BE 1300 & 0 i #F 217
DTLEDBBOOLNDLN, KIIHESNDMEA LE - TEIWIT 220,

c) A a) KO b) OB EIZEVEEZITH BE T, BRAKXXEE ¥ —DKRET
WHERICESE, ALK ZSIEET L) KRR ENERSIL, Ho7 +
YNGR O M IS B 2 e B 2 R IF TN 2 WiEE ., REEBE TR 2
THEISNDME 2D X ORAITKMREEZITY) ZEBBOLND,

3. WAKIHEZ D=0, H2HD a), b) OHEITH > CTHEMO KM RETBRIEEZ KT
Licb DD, 5 4 HTHE SN D PKBHIE 21T 2 12D DRUENE > TRV
AL REMOWEN & LR EN R RIS D X O ICHEERIEZ ATV BURAKNL & HEFFT
HEbbic, by 7 Tz ry s THEARKEHIER OO REESZBEREOR
TND o TG G 13 T iU~ OBOKE R E AR ~DOBIT R Z T2 2 &,

4. T M~ oD 1t K RS
a) Kim Long /KBTS L <% Kim Long ASTEIFTIZ 317 2 BN 23 88 L

NV 2 & ERISZSGA. Ptk ~oWokEE2 NS L TRy Y - Ty - T

THBRKEFELIEROCRGEREEESZERICIV R EZRARE L DL T HHE

HEEBRE SN D, WA 28 LTI s Run,

b) FHHE KL AN E R K AL IS B E L2 G A 1. ARSIt EZ R &ICT 2 g
EZ21T5 Z &,

5. WK BT B i KL~ BT B KA R B R A
a) Phu Oc K SCELIIFTIE ONC Kim Long K SCELRIAT COBMIAKAM N ER L~V 1 2 F

Blo/ega, bo7 - T4y s TRHEARKENEROCRMBEREESZBERIL.

K2IWCHESNDAKNMIZRET 728 24 Rl B 72 B &2 ERE LT, JE MOk

MEN A REZ BB D L5 FHERIELIT O,

b) TEZEEFEDIVT Phu Oc AKICBLHIFT OBLIIKALZS 2. Tm (282, & L <X Kim
Long /KICELRPET OBLIRIKAL LY 1. Tm (ZEIEZE L 723561, SRt o BUR KA & MEFf
TOHOXOWEKELL D L,

6. W HMEICEK T D Huong Dien ODEIEIZOVWTIE, ho 7 - T xr - 7ZHEAR
FERZBENINERET D,

H9 5% IEWEDOHEREF & Thao Long # LD #E
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I ABRBROE 7 FUWCITH 8 £ THEIND FItHIR~DOBWKBRB A B & L7
BB EDERE X, Thao Long # LD R TOKMERERBK LT IER LR,

2. THtHIE A~ KB ERE 2 FEHE L 72 WA, Ta Trach TIX 7 # VI FiglEkic
[f] 72 > CHERANBOKEBEIEZAT O, ZOBROKKEIT 4.6 n’/s Z FTHILRWNT
o b7 T4y s TEANREZBESZBRORRD O - GE . AL
RN ITE N Tt~ DO BOKEEZIT 5 2 &

9010 5 MaRR RN O L A% MR T D i R

Huong Dien i N Binh Dien (2B W THFARM 2N H B KAMICE L 728H4A. X, Ta

Trach \ZHB W CTHFARM B ERFHEKNICE LA T, & bicql &k &tk 2 v KA
EH USRI O LRI EN N SGE . BN AN T 2 BRI, R
fif DO el E L FET 5 2 &,

11 ABEOFE 2 5H 1 HOHEISNAUAMUN T, HFEALZEE X —H L
A ERBMHMICZ Y KRB 2POKRERNH INTZHA, b LITFRTO T <Rk
WK HADRHRINTZEGSE, o T - T4 r - 7 BREED LKL O
BMREESZEFEIZABEICHEV, Ta Trach, Huong Dien I TNZ Binh Dien D%
MBEZRET D L,

9512 5 BAKEIER D rK
L. KK ORERWEOENOEMICESE, B4 11 A 16 B2 H 12 A 15 HE T,

FRIXRG B Z—1E, ZBYRIBICKAEZ 726 TRGKERBH SR WIEE,

Huong Dien & UF Binh Dien FHEE IR LT, H EMITKAM A ER AN £ T EA S

D L5, BRI 21T,

Ta Trach IZOWTiX, Fw7 « T4y« JBEHRREHIERORMERER

DEEENINEHE L, KL E2ERGAMECEF S LFKREEZ T3 &,

2. H 1 HOBEICHEWITAK LTI HIFICEBWT, EFALRLE -8, BA

OB/, PREAFRKED LIEEBRNEKE 720 TRGBLO TRMAH S,

Ho 24 RO EE 48 FERI O[T, 7 o )1k o & Hilsk 12 B8 A 70 52 B N IR &

SNLH%GE. b7 T4y s JFEARKEFEGIERORGHEREESEZB RIS

FEEHLIC KT L, LT ISR T BB E 2 R ET D,

a) ABRE TR, FH2HIIBWTHEIND Ta Trach W ONZ Binh Dien O HtKIZ
i 2 T AR THIE OWRE, TOHEIIER 2 THESNTAKMEZ FRIOGRNT &
Fo. AHBRE T HLOE 3HLOFE 4 HITB W THIE SN D T ikHisic x4 2 8tk
IR HE [ DR E

b) ABFEE 8 F. 5 2 HITHB W THIE I 5 Huong Dien OPIKITHH 2 72 AKALAK T
BEOWRE, TOHAIEE 2 THRHESNEAMNEZ FRILZRWS &, £, KFRE
8 LD 3 WLV 4 THIZH W THLUE 4125 T itk 12 %t 3 2 Skl & o k&,

c) AR a) K b) ODBUEICEVEREZIT O MR T, EFAKLKXEL 24 —DRIRT
WICHKSE BREACBRAKZSIERE T X9 2K kERERINL, o7+ )l
Wik o & Mk EEERN R BB L KIETBENAR R WS, B 1 HOBEICEY, &
P B W TP KIBIERRB D B D,

3. TR 9 B MoK E K T L, B 2 AR, SlEmEER KRS

5-152



A=l L DRGEBERPHER I N WVEGEE, B 1 EHOBAEIIH Y, KB IZS W Tir
IKEEENRRD BB,

HIE
BAKH O TR ERE
%13 & Bk o R A
1. Ta Trach, Huong Dien. Binh Dien., A Luoi W TNZ Thao Long & A& Tlx., K&
ORI, Pk, BB IE72 EOFTE A 729 << Thao Long # A LjitikdKAr
AEFRF LD OMEET DN ENR D D,
2. FHEEHAEZREITVE K R O BUKFIH O REEIZHEV, 10 BfEATOR D b D LT 5,
3. FAEM OEAEPIX, BARRF S ORTKAL LK< 10 BRI T 2 5 A & 77l
ICEED & PR A AR 3 THE S D KRR COMFKNMZ RIS 720
L O BAIERHE Z1TO 2 &
14 5 Ve K T oD R R AR AR I
L. FERHKEEIEER 2 A1 A3 31 HET, 5 A1 HNABT7THI3IHET
2. fEAKZE@ER : BRI ZRWZ5E Y O HIf
W15 & KBNS O Ta Trach, Huong Dien 7 TXZ Binh Dien D #fE
B O A OBREIZLLTO®Y ¢
1. Ta Trach TIX 7 # I P 7> CHEGE A IS K EEZ 1TV, I 4, 6
m*/s LA b, 1 B 20 m*/s L EORBITREZHRT D &,
2. Huong Dien @ FHiIK~D/AKEEIETIZ 1| HFEH 20 m®/s LL ORI E % fefr

T5Z L,
3. Binh Dien @ Fiik~DHAKEIETIZ 1 A 15 n®/s LU O HE & % Meffh4
HT &,

F16 5 fHKE@EFERR O Ta Trach, Huong Dien ¥ TNZ Binh Dien O#HRE
HaEE O A OBRIEIZLITO®Y ¢
1.Ta Trach TIX7 & I R 1 5> o THEFEH I K BREEZ ATV, BULEIE 4,6
m?/s Lk, 1 B¥EE 16 n/s L EORBURE L MR T 52 &,
2. Huong Dien @ FItB~DHBUKEAETIZ 1 HF¥ 156 n®/s DL EOREIREZ MR T 5

&,
3.Binh Dien @ F{ti~DHOKEBIETIT 1 H¥H) 12 w’/s LU BRI & 2 #ER 9 5
N

5175 BKHICEH TS A Luoi OFEMER(E

A Luoi TIXZ AZi@i LT A Sap Il FHEICIH T CHEBEOICHIREBRIEEZIT O N, £
OBEO R 1,42 n®/s & Flal-> TiEWiF 22, X Huong Dien ORF/KEZMET D
7291 Bo JI FHEIRIC & FR 21T 5 .
F 185 PB/AKHID Thao Long & L DH:{E

Thao Long # A CldfEH OB EAIEIZ LV LN OKN 2 HEFF - IR T D 2 &,

1. 12A 16 HXYEHE1TH 10 HETILO0. 1m 25 0. 25m

2. WOMBHIX0.2m 225 0.4m: 1 A 1L HLABE2 A 14 HET, 4 H 1 HLBES A 14
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Yaxand

&

HET, 81 HUKS A3l HET

3.
4.

19

2H 15 ALK 3 H 31 HE TIX0.3m 225 0. 4m
5H 15 HUKET7 H 31 HE TIiZ0.3m2>5 0. 5m
& KHEOE 15 &, B 16 FIWCITE 18 FOMBRICHEWEEXE21T ) e C.

Thao Long # A PO KEBROERD O —EDHE T IRELZHRT ILEND DY
G TA VN TMBIZHEKOBZENNENL ) ICEROLZEEHIRT OILERND DA
L < IZRBFFIZIB VT Thao Long ¥ ADOHFKRM AHMEFFT 2L EN B L5 G1X. Al
- X LD EROBRERBOREICHONT, ho T - T4y - TEAREES
ZEENINERET S,

520 5 Ve K M1 oD B R h B K AL oD e R

L ARBIEOE 156 FWNTH 16 FORBRICEVERELIT O BR. RO 3 THE
ENDHHMICB W THEME FE SR WX D IFKEZHEELZRTIERS R0,
ATER 3 OBEICH LT L2HHICBWTHEDITKEN R TE WL E, i< 10 H
WOWETHICESE, RREFRBRREREOHEOT, My 7 - T4« 7ZHA
RZBS KO B - F6BI & o #EIZ X 0 R o i & & OV ERE [ 2 04 L |
ﬁ<%ﬁ’%wf%miﬁﬁﬁm%T@é*&@&viﬁ%@é*&
CVBKEIRIBRIC B W T A I O BTKAL M Bk 3 OBEMICE L 2 WGE. RARER
BREKEOEEOT, ho7 - 742y - 72E ANREZBS KO BB - #8B L
OEEEIZED B EH 2 H 1 BHETICAIKREN T8 3 OBEMICEIET S X 5 ICH
BB EZRET D Z &,

921 5%

1.

-
FABEMBIEO RER CEHRIBM EBEICETIRE
fe7 T4y TREARRKREHELRORMBREZESZEREORE
YK EHZ > T

a. WAEMM Z MR LT BRACHEAKRROZ(ZER L, ARBOE 7 5, F 8 &,

B9, B EROE 12 FOREICHE, THEBEMOFERZRE L., BIEMD
EHEZRTERS R, ABBEOFE TR, B8EL. FHISK, HBILEKVE 12
FICHESNIBRIEMTICEAL T, BALKVIEFFEZERE, D2 RO
o 4 RFHETNC Z N2 RT LR TIER B R0,

R LR AR A D FE A RO UL KR IR O EATHR . W O HORAEERF O R EE R 0
BRZETH2ERNOLNBEIZH LT, ZhERE - BT L,

FEE MR T O R TR, MBI K0 PO R OTEK OB AT D AR
PEA B D 5% M HUIR O B (huyén) HHY O AR K EH LR ORMEBREZESZBREIC
LT, HONZZNZEHRT D2 &, FKIT, H i XK SCR SR B3 ONS Rk
KXRG T X —ICEREITHIEN, by T - T4y - TR AREZBESR
BRI LIhEZHETRIER LR,

W ERFARFIZIL, BRKEYIEPREEZERZERITCIC Iy T « T 4=
v 7xHENRZERZERICHE L. BHEANIZ W:éiioﬁ%%%DﬁHhﬁ
SRR
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e. ho7 T4y - JBHBRKEHIEROCRMEREZE S L0 M BRIETEE
DBEREZTI-HE, FROARKEHELOKMEREZEAZAR T, 28%2%

T A ATEEEN B H K ZYHIMOK Q) HY D NREZFBASZERICH LESHICZN
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BT, RISKEETTL2RB LA,
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(2015 4F 12 H 30 HREATOBUFEMIZ X 52 EF 2482/QD-TTg WD MR IZFTEE L TR

iz, )

I - 7 o0 4

%‘;‘?E‘T LA i Binh Dien | Ta Trach |Huong Dien| A Luoi
|| DR
1| sk A km? 515.0 717 707 331
2 |fERCES m3/s 41.70 82.6 27.06
3 |(P)SEEE (T3t L 7= fe K
- |P=0.1% m’/s | 6,989.0 14, 200 9, 430 5, 756
- |P=0.5% m’/s | 5,187.0 11, 200 6, 920
- [P =1% m3/s 5, 890 4,276
- |P=5% m°/s 3, 950
- [P =10% m>/s 3,170

1GR3
1 | &R KA m 85.0 45 58 553
2 | B AE KA m 53.0 23 46 549
3 |P=0.5%I\C%F ki L 7= 5k e Bk or m 85.16 50 58.17

4 |P=0.1%IZ%f i L 7= fe i B K A7 m 85.96 53.07 59.93

5 |feliyk 10°m®| 423.68 420.5 820.66 60.2
6 |fAshirkE 10°m®| 344.39 347.9 350.80 24.4
7 | BEKRER 10°m®| 79.29 72.6 469.86 35.8
8 | I KT D HE K T FE km? 17.08 33.87 8.2
9 (ﬁ%iz{(%% g o Pt K 30 #i & & 10%m? 55620

10 (ﬁ%ié((%% g o Pt K 30 #i & & 10%m? 435.93

11| 8 o A JE i RF oD 3 B

1 |[EWE (90%) m>/s 21.99 43.96

2 | BKRHiE m?/s 72.00 80.32 196.10 43.3
3 | HRHE m3/s 29.93 30

IV |7

1 |REEE MW 2x22 21 3x27 2x85
2 |fREEH ) MW 18.6
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TA TRACH
Quan hé F, W = F(Z) Ta Trach
W {105, mY)
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Dign tich - F km?)

Z(m) |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 [ 20 |21 |22 |23 |24|25 |26
F(km®) [1.69 6.78

W(10°m®)| 12 [14.3]16.7| 19 |21.4|23.7|28.5(33.3|38.2| 43 |47.8|56.3(64.9(73.4| 82 |90.5/102
Z(m) |27 |28 |29 |30 |31 |32 |33 |34 |35|36|37 |38 /39|40 |41]|42 |43
F(km?) 13.4 19.9

W(106m3) 114 (126 (138 (149 (164 ({179 (194|209 (224 |242|260|278|296 |314|335|356|378
Z(m) 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 |53 |54 |55 | 56 | 57 |58 | 59 | 60
F(km?) 28.7 444

W(106m3) 399 (420 (446|471 (497 |522 |548 580|612 |645|677|709|729|749 769|789 |809
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F(km?) | 0 [0.094/0.356(0.993[1.791[2.883(3.848/5.037/6.207|7.678|9.167 | 10,80 |12,65/14.68/17.08)19 7322 42
W 125.2(167.3|217.2|275.9|344.2|423.6|515.7|612.1
(10°m?) | © |0-24|1.36|4.73|11.7 |23.38140.21/62.42(90.53 " °] . . s . . ; :
HUONG DIEN
Quan hé W = F{Z) Huong Dien
£ L
N g L i
0 y r T r . 1— v - ¥ T
100 200 00 400 500 600 700 800 900 1000 1100 1200 1300
W{I0§ m3)
Z(m) 0 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70
W(10°m®| 0 | 1.3 [10.25/31.96/64.68/110.3]172.1247.6/337.7/444.3]572.2]720.5/887.5/1081 1239

5-166
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100

90

8¢

Quan h¢ I, W=F(Z) A Lugi

60

W(0%. m?

50

30 20

560

555 1

z(m)

MNDBT

510

L}

Dién tich - F (km?)

Z(m)

512

513

514

515

516

517

518 |519

520

521

522 | 523

524

525

526

F(km?)

0.002

0.004

0.008

0.015

0.023

0.04 |0.06

0.1

0.12

0.14 |0.16

0.19

0.21

0.25

W (10°m

3)0

0.001

0.004

0.01

0.022

0.041

0.0710.12

0.2

0.31

0.44]1 0.6

0.77

0.97

1.2

Z(m)

527

528

529

530

531

532

533 |534

535

536

537 | 538

539

540

541

F(km?)

0.29

0.39

0.43

0.51

0.56

0.63

0.7110.82

0.92

1.02

1.14|1.27

1.4

1.54

1.7

W (10°m

.47

1.81

2.22

2.69

3.22

3.82

4.49 5.25

6.12

7.09

8.17 |9.38

10.71

12.19

13.81

Z(m)

542

543

544

545

546

547

548 |549

550

551

552 | 553

554

555

556

F(km?) [1.87

2.08

2.32

2.59

2.93

3.32

3.8 4.47

5.16

5.98

6.99| 8.2

9.68

11.36

13.326

W (10°m

*15.6

17.57

19.77

22.23

24.99

28.11

31.67/35.8

40.61

46.17

52.65/60.23

69.16

79.67

92.00
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B A BRE WA
Ta Trach Binh Dien Huong Dien
16/12 38.1 79.0 53.1
21/12 38.1 79.0 53.1
01/01 38.1 78.7 53.1
11/01 38.1 78.4 53.1
21/01 38.1 78.4 53.1
01/02 38.1 78.4 53.1
11/02 37.8 77.5 52.7
21/02 37.4 76.6 52.4
01/3 37.0 75.8 52.0
11/3 36.6 74.9 51.6
21/3 36.0 73.7 51.2
01/4 35.3 72.4 50.7
11/4 34.8 71.5 50.3
21/4 34.1 70.5 50.0
01/5 33.5 69.4 49.7
11/5 32.9 68.2 49.6
21/5 32.5 67.2 49.5
01/6 31.7 66.8 49.1
11/6 30.7 65.8 49.1
21/6 30.4 65.2 48.9
01/7 29.4 63.7 48.6
11/7 28.1 62.1 48.2
21/7 27.4 60.8 47.8
01/8 26.1 58.7 47.3
11/8 25.3 56.9 46.9
21/8 24.3 55.2 46.4
31/8 23.0 53.0 46.0
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