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Leader/ Project Manager / Sewerage | Deputy Project Manager / | Sewage Treatment |  Sewer Facilities | Sewage Treatment | Soil / Land Formation / Natural | Construction Planning/ Cost | Operationand | Financial Planning | Environmental and Social
Survey Planning Planning 1 / Sewage Treatment Sewerage Planning 2 Facilities (Civil) (Civil) Facilities (Machinery Condition Survey Estimation Maintenance Considerations
Facilities (Civil) Planning 1 and Planning 2 Planning/Design and Electricity) Planning
Design Planning and Design
NoJ Date
ITO Mimpei/ SHIMOKOCHI HANABUSA HASEGAWA TAKAMURA TAKEDA MATSUSHITA ASAKURA HIRANO YAJIIMA TANIMOTO
KASHIMURA Hitoshi Masahide Yoshinobu Yoshihiro Hisato Tsuyoshi Toru Satoshi Makoto Shin-ichiro
Masanobu
1] 7-May | Mon x
2| 8-May | Tue Meeting with MPWT
3| 9-May | Wed, Meeting with DPWT
4| 10-May| Thu Meeting with PPCC *
5| 1-May| Fri Meeting with JICA Meeting with JICA
6 | 12May| Sat Site Survey Site Survey
7] 13-May| Sun ditto ditto
8 | 1302y | Mon Data Arungement PrepammnofTORfor.\la\ural
Condition Surveys
9 ] 15-May| Tue ditto ditto
10| 16-May | Wed Data Arrangement Site Survey
11 17-May | Thu Meeting with MOE Scktonof Contractors fix
© Natural Condition Surveys
12] 18-May| Fri Meeting with MOE ditto
13 ] 19-May| Sat Data Arrangement Data Arrangement
14| 20-May | Sun ditto ditto
15 | 21-May | Mon| Meeting with MOWRAM * Data Collection and Analysis|
16 f 22-May | Tue * Data Arrangement Data Arrangement ditto
17 23-May | Wed| AM: Meeting with MLMUPC/ PM: Meeting with PPCC ditto
18| 24May| Thu]  AM: Meeting with PPCC/ PM: Meeting with MPWT, Site Survey ditto
19 25-May| Fri AM: Meeting with JICA/ PM: MD Signing ditto
20§ 26-May | Sat 0 Data Arrangement Data Arrangement ditto
21 ] 27-May | Sun ditto ditto ditto *
2 25:vay | Mon Finalization of Natural Condition) Data Collection Finalization of Natural Condition Data Collection
Survey Items Survey Items
. Analysis on Sewerage .
23| 29-May | Tue ditto : X s ditto ditto
Planning
24| 30-May | Wed ditto ditto ditto ditto
251 31-May | Thu ditto ditto ditto ditto
. Analysis and Planning on . . . » .
200 1w | Fri b . J ditto Analysis on Soil Conditions ditto
STP facilities
27| 2w | Sat ditto 0 ditto ditto
28] 3Jun | Sun ditto * ditto ditto
291 4Jun | Mon| ditto Analysis on PTF ditto ditto
300 s | Tue ditto ditto ditto ditto
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Leader/ Project Manager / Sewerage | Deputy Project Manager / | Sewage Treatment |  Sewer Facilities | Sewage Treatment | Soil / Land Formation / Natural | Construction Planning / Cost | ~ Operationand | Financial Planning | Environmental and Sociall
Survey Planning | Plamning I/ Sewage Treatment Sewerage Planning 2 Facilities (Civil) (Civil) Facilities (Machinery Condition Survey Estimation Maintenance Considerations
Y g
Facilties (Civil) Planning | and Planning 2 Planning/Design | - and Electricity) Planning
Design Planning and Design
No| Date
1TO Mimpei/ SHIMOKOCHI HANABUSA HASEGAWA TAKAMURA TAKEDA MATSUSHITA ASAKURA HIRANO YAIIMA TANIMOTO
KASHIMURA Hitoshi Masahide Yoshinobu Yoshihiro Hisato Tsuyoshi Toru Satoshi Makoto Shin-ichiro
Masanobu
Meeting with EDC and . Analysis on Method for [ Meeting with EDC and
31 6w | Wed IR Site Survey Y . e
WMD/PPCC, PPWSA Reclamation WMD/PPCC
. . Analysis on Construction
32 T | Thu Meeting with CMAC Analysis on PTF ditto o oneT
Planning and Cost Estimation
. Meeting in Dangkor . . Meeting in Dangkor
3] S | Fri s .g ditto ditto s .g
Dumping Site Dumping Site
341 9w | Sat Data Arrangement 0 Data Arangement Data Arangement
351 10Jun | Sun ditto ditto ditto
361 1 o Analysisandl?la?mingon Analysis on Me‘thod for | Analysson Construction N
STP facilities Reclamation Planning and Cost Estimation
37| 12-Jun | Tue ditto ditto Reporting Data Collection
38| 13-Jun | Wed ditto Reporting ditto ditto
. . Meeting with
390 14-Jun | Thu Meeting with MLMUPC ditto ditto J[CDA
Analysis and Planning on
40 15-Jun | Fri : . s ditto ditto Data Collection
STP facilities
A1 16-hun | Sat ditto ditto ditto ditto
4] 11 | Sm ditto (] (] ditto
43| 18-Jun | Mon| ditto Data Analysis
44 19-hun | Tue Compiling Technical Note ditto
45| 20-Jun | Wed ditto ditto
46| 21-hun | Thu ditto ditto
471 2Jun | Fri ditto ditto
48] 23 | Sat ditto ditto
49 24-hun | Sun ditto ditto
S0 25-Jun | Mon ditto
Meeting with
S| 26-Jun | Tue ditto .
MPWT/PPWSA
521 27-Jun | Wed ditto
53] 28-Jun | Thu ditto
Meeting with
54| 29-Jun | Fri ditto ¢
PPCC
551 30-Jun | Sat ditto (]
561 1<l | Sun ditto
ST] 2l | Mon, ditto
S8 3dul | Tue ditto
59 4l | Wed, Meeting with MEF
60 sul | Thu Reporting
. Meeting with DPWT and
61| e | Fi ¢
JICA
62| 7l | Sat Reporting
63| $4ul | Sun [}
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Leader/ Project Manager / Sewerage | Deputy Project Manager /| Sewage Treatment | - Sewer Facilities | Sewage Treatment | Soil / Land Formation / Natural | Construction Planning / Cost | Operationand | Financial Planning | Environmental and Soca
Survey Planning Planning 1 / Sewage Treatment Sewerage Planning 2 Facilities (Civil) (Civil) Faciliies (Machinery Condition Survey Estimation Maintenance Considerations
| Facilies (Civil) Planning 1 and Planning 2 Planning/Design | and Electricity) Planning
Design Planning and Design
No.| Date
1TO Mimpei/ SHIMOKOCHI HANABUSA HASEGAWA TAKAMURA TAKEDA MATSUSHITA ASAKURA HIRANO YAJIMA TANIMOTO
KASHIMURA Hitoshi Masahide Yoshinobu Yoshihiro Hisato Tsuyoshi Toru Satoshi Makoto Shirv-ichiro
Masanobu
1| 6-Aug [ Mon
2] T-Aug | Tue *
3] $-Aug | Wed, Site Survey
41 9-Aug | Thu Data Collection
51 10-Aug | Fri ditto
6 | 11-Aug | Sat ditto *
. Analysis on Construction
71 12-Aug | Sun ditto y .
Planning
Planning on M&E
8 | 13-Aug | Mon| g” ditto *
Facilities
9 | 14-Aug | Tue ditto ditto Site Survey
Megeting with
10 | 15-Aug | Wed| ditto ditto -
" DPWT
11] 16-Aug | Thu ditto ditto Data Collection
12] 17-Aug | Fri ditto ditto ditto
13] 18-Aug | Sat ditto ditto ditto
141 19-Aug | Sun ditto ditto ditto
Analysis on
15 ] 20-Aug | Mon * ditto i Reporting
N Cost Estimation poring
16| 21-Aug | Tue * Data Collection ditto ditto ditto *
Analysis and Planning on . . . . .
17| 22-Aug | Wed| ’ " ¢ Site Survey Site Survey ditto ditto Site Survey
STP facilities
. |Planning on M&E . Confirmation on EIA
18§ 23-Aug | Thu ditto Data Collection g” ditto ditto
Facilities regulations
19 4-Aug | Fri ditto ditto ditto ditto ditto ditto
20 25-Aug | Sat ditto ditto ditto ditto ditto Data Arrangement
21 26-Aug | Sun ditto ditto ditto ditto ditto ditto
Planning on Preparation of TOR
22| 27-Aug | Mon ditto ° Reporting ditto
e Sewer Facilities porine for EIA and RAP
23] 28-Aug | Tue ditto ditto ditto Analysis on Soil Conditions ditto Data Collection
Megting Megeting Megeting . Meeting
241 29-Aug | Wed . ditto ditto
¢ with DPWT with DPWT with EDC with EDC
Analysis and Planning on Planning on
25 30-Aug | Thu ’ " : Reportiny ditto Reporting ditto
N STP facilities Sewer Facilities porig Porig
26 31-Aug | Fri ditto ditto 0 ditto ditto ditto
27] 1-Sep | Sat ditto ditto ditto 0 ditto
28] 2Sep | Sun ditto ditto ditto ditto
. . . Selection of
291 3-Sep | Mon ditto ditto ditto )
Contractors
30 4Sep | Tue ditto ditto ditto Data Collection
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Leader/ Project Manager/ Sewerage | Depuly Project Manager | | Sewage Treatment | Sewer Facilties ] Sewage Treatment | Soil Land Formation / Natural | Construction Planning Cost | Operationand | Financial Planning | Environmental and Social
Survey Planning | Planning 1/ Sewage Treatment { - Sewerage Planning 2 Facilites (Civil) (Civil) Facilities (Machinery Condition Survey Estimation Maintenance Considerations
Facilities (Civil) Planning 1 and Planning 2 Planning/Design and Electricity) Planning
Design Plamming and Design
No.| Date
ITO Mimpei/ SHIMOKOCHI HANABUSA HASEGAWA TAKAMURA TAKEDA MATSUSHITA ASAKURA HIRANO YAIIMA TANIMOTO
KASHIMURA Hitoshi Masahide Yoshinobu Yoshihiro Hisato Tsuyoshi Toru Satoshi Makoto Shin-ichiro
Masanobu
Analysis and Planning on Planning of Ground
31| 5Sep | Wed ) Reporting A Data Collection
i STP facilities poring Formulation
320 6Sep | Thu ditto ditto ditto ditto
33 7Sep | Fri ditto ditto ditto ditto
34 8Sep | Sat ditto [ ] ditto ditto
35 9Sep | Sun ditto ditto ditto
Analysis and Planning on
36 | 10-Sep | Mon| . ditto Reporting
i STP facilities poring
37) 11-Sep | Tue ditto ditto ditto
38 12-Sep | Wed ditto ditto ditto
390 13-Sep | Thu ditto ditto ditto
40 14-Sep | Fri ditto ditto ditto
410 15Sep | Sat ditto ditto ditto
42 16Sep | Sun ditto ditto [
431 17-Sep | Mon ditto Reporting
440 18-Sep | Tue ditto ditto
45 19-Sep | Wed ditto ditto
46§ 20-Sep | Thu ditto ditto
470 21-Sep | Fri ditto ditto
48| 22-ep | Sat ditto ditto
491 23-Sep | Sun ditto [}
50 § 24-Sep | Mon ditto
51| 25-Sep | Tue ditto
52| 26-Sep | Wed| ditto
53] 27-Sep | Thu ditto
540 28Sep | Fri Meeting with DPWT
55 29-Sep | Sat ditto
56 30-Sep | Sun ditto
ST| 1-0et [ Mon ditto
S8 2-0ct [ Tue Meeting with PPCC
59 3-0ct | Wed ditto
600 40ct | Thu ditto
61f 5-0ct | Fri ditto
62] 60ct | Sat ditto
631 7-Oct | Sun .
MPWT : Ministry of Public Works and Transport *Mobilization to Phnom Penh Saturday Saturday
MLMUPC: Ministry of Land Management and, Urban Planning and Construction @Demobilization from Phnom Penh Sunday Sunday
PPCC : Phnom Penh Capital City Holiday Holiday

DPWT : Department of Public Works and Transport
PPWSA : Phnom Penh Water Supply Authority
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Leader Survey Planning Project Manager / Sewerage Deputy Project Manager / Construction Planning / Cost
Planning 1 / Sewage Treatment Sewerage Planning 2 Estimation
Facilities (Civil) Planning 1 and
No.] Date Design
ITO Mimpei KASHIMURA SHIMOKOCHI HANABUSA ASAKURA
Masanobu Hitoshi Masahide Toru
1 | 15-May | Wed *
Data Arrangement
2 16-May | Thu ) &
Site Survey
. Meeting with DPWT
3 § 17-May | Fri . & W .
Meeting with PPCC
4 | 18-May | Sat Data Arrangement
5 | 19-May | Sun ditto
6 [ 20-May | Mon * * Data Arrangement Data Arrangement Data Arrangement
7 | 21-May | Tue Discuss Minutes of Discussion (M/D) with PPCC including DPWT
8 || 22-May | Wed | Data Arrangement | Data Arrangement Data Arrangement Data Arrangement Data Arrangement
9 ] 23-May | Thu Discuss and Sign Minutes of Discussion (M/D) between JICA Mission and PPCC
10 § 24-May | Fri [ J Data Arrangement Data Arrangement Data Arrangement Data Arrangement
11 ] 25-May | Sat o o o ®
PPCC : Phnom Penh Capital City
DPWT : Department of Public Works and Transport
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7 ) v ~_XU#B)T (Phnom Penh Capital City: PPCC (Head Office))

H.E. Koeut Chhe Vice Governor PPCC
H.E. Nuon Pharath Vice Governor PPCC
H.E. Suy Serith Vice Governor PPCC

Hok Kimeang Deputy Director Urbanization Division

Leng Thida Vice Chief Urbanization Division

Thai Srun Vice Chief Urbanization Division

Sor Dara Chief Urbanization Division

Sor Phara Chief Urbanization Division

Moa Kolmarde Director Waste Management Division

Nuon Samnavuth Deputy Director Waste Management Division

Kim Vathanak Thida Deputy Director Waste Management Division

Chhay Sopeara Assistant Administration

Theam Rithdeka Director Public Relations and International Cooperation Office
Soth Rothanurak Deputy Director Public Relations and International Cooperation Office
Keo Channarith Chief of Landfill Dangkor Landfill Site

7 ) R ERASEE R EER  (Department of Public Works and Transport : DPWT/PPCC)

Sam Piseth Director DPWT/PPCC
Chou Kimtry Deputy Director DPWT/PPCC
Moeung Sophan Advisor DPWT/PPCC
Pheng Pharinet Officer DPWT/PPCC

T ) R UBMAREEERBIKAR S 7 - F/AKMEEE S (Drainage Pumping Station and Sewage

Treatment Plant Office : DSO/DPWT)

Dourng Chansarath Deputy Cheif DSO
Chhorng Vantha Deputy Cheif DSO
Men Sokkhen Deputy Cheif DSO

T ) XU BT - FithEE - 2B5%)3 (Department of Land Management, Urban Planning and

Construction: DLMUPC/PPCC)

Mey Chettra Deputy Director DLMUPC/PPCC
Hoeung Rathsokha Vice Chief DLMUPC/PPCC
Som Meakhbormey DLMUPC/PPCC
7] R EREER (Department of Environment : DOE/PPCC)
Keo Chanarith Director DOE/PPCC
Khuon Dara Deputy Director DOE/PPCC
7 HATBUX
Ma Sopheap Deputy Governor Khan Meanchey
Tema Sophea Deputy Governor Khan Dangkor
Keo Samol Deputy Governor Khan Chamkarmon
Neang Sophary Deputy Governor Khan Po Senchey
Huot Leapiseth Deputy Governor Khan Prek Pnov
Nu Keosokun Chief Khan Po Senchey, District Office of Public Works

B R TALEEEGE (Minister of Public Works and Transport: MPWT)

Heng Rathpiseth

Chao Sopheak Phibal

Dr. Lim Soktay

Director General
Director
Deputy Director

General Directorate of Public Works
Sewerage Management and Construction Department

Sewerage Management and Construction Department

HURYT HHEE - FpHEE - BER4E (Ministry of Land Management, Urban Planning and
Construction: MLMUPC)
Dr. Pen Sophal
Dr. Chhann Sorphal

Secretary of State MLMUPC
General Director General Department of Construction

Dr. Chea Phalry Deputy General Director General Department of Construction
B VAT TBREA (Ministry of Environment : MOE)

Pak Sokharavuth Deputy Director General General Directorate of Environmental Protection

Chandath Him Deputy Director General Directorate of Environmental Protection
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Chea Nara Deputy Director Department of Air Quality and Noise Management
7 ) XV KB (Phnom Penh Water Supply Authority : PPWSA)

Samreth Sovithiea Deputy General Director
Chea Satephoat Director Planning and Project Department
EX VAT T AEREXRMFEEE (Embassy of Japan in Cambodia)
Atsushi Hirose Second Secretary Embassy of Japan
h VR TEIN (Electricité du Cambodge)
Chreng Karodine Deputy Chief Officer Corporate Planning and Projects Department
Sim Chanthea Deputy Chief System Analysis and GIS Office
Oeng Lysorng Technical Officer Corporate Planning and Projects Department
VR T HERE v Z— (Cambodian Mine Action Center)
Oum Phumro Deputy Director General
JICA 1 R THEEPT (JICA Cambodia)
Yuichi Sugano Chief Representative JICA, Cambodia Office
Kotaro Tanaka Deputy Chief Representative JICA, Cambodia Office
Masashi Nishikawa Project Formulation Advisor JICA, Cambodia Office
Tomoyuki Yamada Project Formulation Advisor JICA, Cambodia Office
Say Bora Program Officer JICA, Cambodia Office
Veng Samnang Interpreter
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4.1 EYEREEEE M/D) (20184E5A25H)
MINUTES OF DISCUSSIONS

ON
THE PREPARATORY SURVEY ON
THE PROJECT FOR SEWERAGE SYSTEM DEVELOPMENT
IN THE PHNOM PENH CAPITAL CITY

In response to the request from the Government of the Kingdom of Cambodia (hereinafter
referred to as " Cambodia "), the Government of Japan decided to conduct a Preparatory
Survey on the Project for Sewerage System Development in the Phnom Penh Capital City
(hereinafter referred to as “the Project”), and entrusted the Preparatory Survey to Japan
International Cooperation Agency (hereinafter referred to as “JICA”™).

JICA sent the Preparatory Survey Team for the Outline Design (hereinafter referred to as
“the Team”) to Cambodia, headed by Dr. Ito Mimpei, Director of Environmental
Management Team, Environmental Management Group, Global Environment Department,
and the Team stayed in Cambodia from 22nd to 25th May, 2018.

The Team held a series of discussions with the officials concerned of the Government of
Cambodia and conducted field surveys in the Project sites. In the course of the discussions,
both sides have confirmed the main items described in the attached sheets. The Team will
proceed to further works and prepare the Preparatory Survey Report.

Phnom Penh, 25th May, 2018

Dr.Ito Mimpei S HLE. Khuong Sreng
Leader Governor

Preparatory Survey Team Phnom Penh Capital City
Japan International Cooperation Agency Cambodia

Japan
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ATTACHMENT

Objective of the Project

The objective of the Project is to minimize water pollution load to Cheung Aek Lake
through construction of new sewerage treatment facilities, thereby contributing to protect
and improve water and sanitation environment of Cheung Aek Lake.

Title of the Preparatory Survey

Both sides confirmed the title of the Preparatory Survey as “the Preparatory Survey on
the Project for Sewerage System Development in the Phnom Penh Capital City”.

Project Site .

Cambodian side requested to change the original site (total 16.3 ha including 3.5 ha for

the Project) of Sewerage Treatment Plant (hereinafter referred to as “STP”) near St. 371

in Khan Mean Chey which was proposed in Pre-Feasibility Study on Priority Project of
Sewage Management in “The Study on Drainage and Sewerage Improvement Project in

Phnom Penh Metropolitan Area” with letter from Governor of Phnom Penh Capital

Administration (hereinafter referred to as “PPCA™) because many impacts to the-
underground utilities such as water networks, drainage networks, electricity networks,

and optical cables networks as well as the people living there. Both sides agreed that the

alternative site is fixed as shown in Annex 2 and the site will not be changed again in any
reason.

Process of obtaining land title for STP

Both sides confirmed that the processes of obtaining of land title for STP are as follows;

1) To obtain permission from Prime Minister’s office to change the status of land from
National Public Land to Private State Land requested by PPCA

2) To prepare Sub-decree on transferring land title from National Public Land to Private
State Land by PPCA in coordination with relevant ministries and institutions

Both sides also agreed that those two processes shall be completed by the end of 2018.

Sewer Line
The Team explained that there are two possibilities for developing sewer line. The first
possibility is to develop under the road inside the private housing development area. The
second possibility is to develop sewer line under the embankment of improved drainage
channel. In either case, the Team requested PPCA to identify the position of sewer line by
August, 2018. PPCA replied that PPCA needs to discuss with developer on the possibility
of constructing sewer line under the road since the developer has a plan to construct road
soon. PPCA further explained that the timing of identifying the route of sewer line
depends on the meeting between PPCA and developer. Both sides confirmed the necessity
_ of identifying the route as soon as possible and make their effort with the technical
support from consultant team.
The Team also explained that the cost for constructing road inside the private housing
developing area or improved drainage channel shall be borne by Cambodian side. The
Cambodian side agreed it.

Line Agency and Executing Agency
Both sides confirmed the line agency and the executing agency as follows:
6-1. The line agency is the Phnom Penh Capital Administration (hereinafter referred to as
“PPCA”), which would supervise the executing organization.
6-2. The executing agency is the Department of Public Works and Transport of PPCA
(hereinafter referred to as “DPWT”), which shall coordinate with all the relevant

1
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agencies/line departments to ensure smooth implementation of the Project and ensure
that the Undertakings are taken by them properly and on schedule. The organization
charts are shown in Annex 3.

7. Items requested by the Government of Cambodia
7-1. As a result of discussions, both sides confirmed that the items requested by the
Government of Cambodia for the Project are as shown in the Table below.

Detailed Contents

Components (will be studied in the Preparatory Survey)

Construction of Sewerage
Treatment Plant (STP) - Capacity: 5,000m’

(including  Interception | - Treatment method: Pre-treated Trickling Filtration (PTF)
Facilities)

Access Road/Sewer pipe

. Length: 2,000m
from Trabek Pumping . ’ .
Station to STP - Diameter of Sewer pipe: 500mm

7-2. 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.

8. Japanese Grant Aid Scheme

8-1. The Cambodian 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 Cambodia.

8-2. The Cambodian side agreed to take the necessary measures, as described in Annex 7
for smooth implementation of the Project. The contents of the Annex 7 will be
elaborated and refined during the Preparatory Survey and be agreed in the mission
dispatched for explanation of the Draft Preparatory Survey Report. The contents of
Annex 7 will be updated as the Preparatory Survey progresses, and eventually, will be
used as an attachment to the Grant Agreement.

9. Schedule of the Survey

9-1. The Team will proceed with further survey in Cambodia until the end of September
2018.

9-2. JICA will prepare a draft Preparatory Survey Report in English and will dispatch
another mission to Cambodia in order to explain its contents around middle of April
2019.

9-3. If the contents of the Draft Preparatory Survey Report is accepted in principle and the
undertakings are fully agreed by the Cambodian side, JICA will complete the final
report in English and send it to the Government of Cambodia around July 2019.

9-4. The above schedule is tentative and subject to change due to the progress of the
Survey.

10. Environmental and Social Considerations

10-1. The Cambodian side confirmed to give due environmental and social considerations
during implementation of the Project, and after completion of the Project, in
accordance with “the JICA Guidelines for Environmental and Social Considerations
[April, 2010]”.

10-2. The Project is categorized as B because the Project is not located in a sensitive area,
nor has it sensitive characteristics, nor falls it into sensitive sectors under “the JICA
guidelines for environmental and social considerations [April 2010]”, and its potential
adverse impacts on the environment are not likely to be significant. The Cambodian

2
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side confirmed to conduct the necessary procedures concerning the environmental
assessment (including stakeholder meetings, Environmental Impact Assessment (EIA)
and information disclosure, etc.) and make EIA report of the Project. The EIA
approval shall be received from the responsible authorities and submitted to JICA by
April 2019. ‘

10-3. Both sides confirmed that there is no expected PAP (Project Affected People)
residing in the Project site. During the Survey, if clarified the Projects will result in
involuntary resettlement, the Cambodian side confirmed to prepare a Resettlement
Action Plan (RAP)/Abbreviated Resettlement Action Plan (ARAP) and make it
available to the public. Both sides also confirmed that some residents living in
surrounding area of STP site in Cheung Aek Lake may lose their agricultural income
because of its reclamation. The Cambodian side confirmed to provide the affected

people with sufficient compensation and/or support in accordance with RAP/ARAP, in
a timely manner.

11. Other Relevant Issues

11-1. Formal Request
Cambodian side confirmed that Formal request of the Project shall be submitted by
December 2018 at the latest.

11-2. Reclamation of Cheung Aek Lake
Cambodian side explained thatpermission fromPPCA after transferring land title
isnecessary to be obtained for reclamation of STP site. Both sides confirmed that detail
of the reclamation including reclamation method, volume and source of soil for
reclamation, sediment of ground of reclaimed area, will be researched in the Survey.

11-3. Sludge Treatment
Sewerage Management Master Plan in “The Study on Drainage and Sewerage
Improvement Project in Phnom Penh Metropolitan Area” proposed sludge from STP
would be delivered to Dangkor final disposal site after primary treatment in STP. Both
sides agreed that detail of the treatment, deliver and disposal will be verified in the
Survey.

11-4. Taxes borne by Cambodian side and its budget allocation
With reference to Annex 4 and Annex 5, both sides confirmed that customs duties,
internal taxes and other fiscal levies which may be imposed in the country of the
recipient with respect to the purchase of the products and/or the services be exempted
by its designated authority without using the Grant.

11-5. Monitoring during the implementation
PPCA and DPWT agreed to monitor the Project every three (3) months during the
implementation by using the Project Monitoring Report form as attached in Annex 8

11-6. Confidentiality of the Project
The Team explained that the 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 been completed.

Annex 1 Project Sites

Annex 2 Comparison between original site and alternative site
Annex 3 Organization Chart

Annex 4 Japanese Grant

Annex 5 Flow Chart of Japanese Grant

Annex 6 Financial Flow of Japanese Grant

Annex 7 Major Undertakings to be taken by Recipient Government
Annex 8 Project Monitoring Report (template)
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Organization Chart of PPCA

There are 268 Officers in PPCH as of December 2010

Annex 3

- Line Ministries
{ Council l 'y
)
[ ! [ | '
Technical Coordination Procurement Women & Children r i
Commissioch Commission Commission Commission !
1
Board of Governor SRR ke 2
Y.
Governor e > Specialized
Departments
] (DPWT, DLMUPCC, DOP,
Director of Administration(4} I DOE, DEF——eatc)
]
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Annex 4
JAPANESE GRANT

The Japanese Grant is non-reimbursable fund provided to a recipient country (hereinafter referred to as “the Recipient”)
to purchase the products and/or 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. Followings are the basic features

of the project grants operated by JICA (hereinafter referred to as “Project Grants”).

1. Procedures of Project Grants

Project Grants are conducted through following procedures (See “PROCEDURES OF JAPANESE GRANT” for
details):

(1) Preparation
- The Preparatory Survey (hereinafter referred to as “the Survey”) conducted by JICA
(2) Appraisal
-Appraisal by the government of Japan (hereinafter referred to as “GOJ¥”) and JICA, and Approval by the
Japanese Cabinet
(3) Implementation
Exchange of Notes
-The Notes exchanged between the GOJ and the government of the Recipient
Grant Agreement (hereinafter referred to as “the G/A™)
-Agreement concluded between JICA and the Recipient
Banking Arrangement (hereinafter referred to as “the B/A”)
-Opening of bank account by the Recipient in a bank in Japan (hereinafter referred to as "the Bank") to
receive the grant
Construction works/procurement
-Implementation of the project (hereinafter referred to as “the Project”) on the basis of the G/A
(4) Ex-post Monitoring and Evaluation

-Monitoring and evaluation at post-implementation stage

2. Preparatory Survey

(1) Contents of the Survey

The aim of the Survey is to provide basic documents necessary for the appraisal of the 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
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relevant agencies of the Recipient necessary for the implementation of the Project.

- Evaluation of the feasibility of the Project to be implemented under the Japanese Grant 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.
- Estimation of costs of the Project.

- Confirmation of Environmental and Social Considerations

The contents of the original request by the Recipient are not necessarily approved in their initial form. The Outline

Design of the Project is confirmed based on the guidelines of the Japanese Grant.

JICA requests the Recipient to take 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 executing agency of the
Project. Therefore, the contents of the Project are confirmed by all relevant organizations of the Recipient based on the

Minutes of Discussions.

(2) Selection of Consultants

For smooth implementation of the Survey, JICA contracts with (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 feasibility of the Project.

3. Basic Principles of Project Grants

(1) Implementation Stage
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 E/N™) will
be singed between the GOJ and the Government of the Recipient to make a pledge for assistance, which is followed by
the conclusion of the G/A between JICA and the Recipient to define the necessary articles, in accordance with the E/N,
to implement the Project, such as conditions of disbursement, responsibilities of the Recipient, and procurement
conditions. The terms and conditions generally applicable to the Japanese Grant are stipulated in the “General Terms

and Conditions for Japanese Grant (January 2016).”
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2) Banking Arrangements (B/A) (See “Financial Flow of Japanese Grant (A/P Type)” for details)

a) The Recipient shall open an account or shall cause its designated authority to open an account under the name of
the Recipient in the Bank, in principle. JICA will disburse the Japanese Grant in Japanese yen for the Recipient to
cover the obligations incurred by the Recipient under the verified contracts.

b) The Japanese Grant will be disbursed when payment requests are submitted by the Bank to JICA under an
Authorization to Pay (A/P) issued by the Recipient.

3) Procurement Procedure

The products and/or services necessary for the implementation of the Project shall be procured in accordance with

JICA’s procurement guidelines as stipulated in the G/A.

4) 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 to continue to work on the Project’s impl.ementation after the E/N and G/A.

5) Eligible source country

In using the Japanese Grant disbursed by JICA for the purchase of products and/or services, the eligible source
countries of such products and/or services shall be Japan and/or the Recipient. The Japanese Grant may be used for the
purchase of the products and/or services of a third country as eligible, if necessary, taking into account the quality,
competitiveness and economic rationality of products and/or services necessary for achieving the objective of the
Project. However, the prime contractors, namely, constructing and procurement firms, and the prime consulting firm,

which enter into contracts with the Recipient, are limited to "Japanese nationals”, in principle.
6) Contracts and Concurrence by JICA

The Recipient will conclude contracts denominated in Japanese yen with Japanese nationals. Those contracts shall be

concurred by JICA in order to be verified as eligible for using the Japanese Grant.
7) Monitoring

The Recipient is required to 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 to regularly report to JICA about its status by
using the Project Monitoring Report (PMR).

8) Safety Measures

The Recipient must ensure that the safety is highly observed during the implementation of the Project.
9) Construction Quality Control Meeting

Construction Quality Control Meeting (hereinafter referred to as the “Meeting”) will be held for quality assurance and
smooth implementation of the Works at each stage of the Works. The member of the Meeting will be composed by the
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Recipient (or executing agency), the Consultant, the Contractor and JICA. The functions of the Meeting are as

followings:

a) Sharing information on the objective, concept and conditions of design from the Contractor, before start of

construction.

b) Discussing the issues affecting the Works such as modification of the design, test, inspection, safety control
and the Client’s obligation, during of construction.

(2) Ex-post Monitoring and Evaluation Stage

1) After the project completion, JICA will continue to keep in close contact with the Recipient in order to monitor that
the outputs of the Project is used and maintained properly to attain its expected outcomes.

2) In principle, JICA will conduct ex-post evaluation of the Project after three years from the completion. It is required
for the Recipient to furnish any necessary information as JICA may reasonably request.

(3) Others
1) Environmental and Social Considerations

The Recipient shall carefully consider environmental and social impacts by the Project and must comply with the
environmental regulations of the Recipient and JICA Guidelines for Environmental and Social Considerations (April,
2010).

2) Major undertakings to be taken by the Government of the Recipient

For the smooth and proper implementation of the Project, the Recipient is required to undertake necessary measures
including land acquisition, and bear an advising commission of the A/P and payment commissions paid to the Bank as
agreed with the GOJ and/or JICA. The Government of the Recipient shall ensure that customs duties, internal taxes
and other fiscal levies which may be imposed in the Recipient with respect to the purchase of the Products and/or the
Servicéswbe exempted or be b7c7>rn7e by its designa;éd>aﬁthoﬁty withdIt using theiGrAn:c and its accrued Vinterest, since

the grant fund comes from the Japanese taxpayers.

3) Proper Use

The Recipient is required to maintain and use properly and effectively the products and/or services under the Project
(including the facilities constructed and the equipment purchased), to assign staff necessary for this operation and

maintenance and to bear all the expenses other than those covered by the Japanese Grant.
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4) Export and Re-export

The products purchased under the Japanese Grant should not be exported or re-exported from the Recipient.
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PROCEDURES OF JAPANESE GRANT

Annex 6

= I3 = 2 4 =
BEldE| < | E| 5|2
Stage Procedures Remarks £ E E_ E S) 3 g =
o > & 2 L = g o
SR S S <
. . . Request shall be submitted before
Official Request Regquest for grants through diplomatic channel il X X
(1) Preparatory Survey
1. Preparation Preparation of outline design and cost X x X
estimate
(2)Preparatory Survey
Explanation of draft outline design, including X X X
cost estimate, undertakings, etc.
Conditions will be explained with the
2. Appraisal (3)Agreement on conditions for draft notes (E/N) and Grant Agreement < X X
implementation (G/A) which will be signed before - EN) | (G/A)
approval by Japanese government.
(4) Approval by the Japanese cabinet X
(5) Exchange of Notes (E/N) X X
(6) Signing of Grant Agreement (G/A) X X
(7) Banking Arrangement (B/A) Need to be informed to JICA X X
(8) Contracting with consultant . .
and issuance of Authorization to Pay (A/P) fmmranaa by JICA s required x x *
(9) Detail design (D/D) X X
3. Implementation  [(10) Preparation of bidding documents e N e < X
(11) Bidding Concurrence by JICA is required X X b3
(12) .Contractmg with contractor/supplier O e e X < x
and issuance of A/P )
Concurrence by JICA is required for
(13) Construction works/procurement major modification of design and x X X
amendment of contracts.
(14) Completion certificate X X X
To be implemented generally after 1, 3,
4. Ex-post (15) Ex-post monitoring 10 years of completion, subject to X x
monitoring & change
evaluation £16) Ex-post evaluztion To be lmplement.ed basically after 3 X X
years of completion
notes: .

1. Project Monitoring Report and Report for Project Completion shall be submitted to JICA as agreed in the G/A.

2. Concurrence by JICA is required for allocation of grant for remaining amount and/or contingencies as agreed in the G/A.
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Annex 7

Major Undertakings to be taken by Recipient Government

1) Before the Tender

NO Ttems Deadline | In charge Es'én;::”d Ref.
. ) within 1 month
1 } To open Bank Account (Banking Arrangement (B/A)) after G/A PPCC
. . within 1 month
2 To issue A/P to a bank in Japan (the Agent Bank) for the payment to the after the signing of| PPCC
consultant
the contract
3 To approve EIA (Conditions of approval should be fulfilled, if any) and secure | By the end of PPCC
the necessary budget for implementation April 2019
. . . . By the end of PPCC
4 | To transfer land title from National Public Land to Private State Land for STP December 2018 DPWT
5 | To identify the position of Access road/Sewer Line By August 2018 ;g%?r
To secure the necessary budget and implement land acquisition and resettlement before start of th
6 | (including preparation of rescttlement sites), and compensation with full orte MEF, PPCC
. . construction
replacement cost in accordance with ARAP
To secure sufficient spaces at the respective Project site/s for temporary before notice of
7 | facilities such as a contractor's office, workshop, building materials storage, etc. the Tender PPCC
needed for the construction work.
g To complete the investigation and removal of UXO and Mines in all | before notice of PPCC
construction areas (including sewer installation alignment). the Tender '
2) During the Project
NO Items Deadline In charge Costwd Ref.
To issue A/P to a bank in Japan (the Agent Bank) for the payment to the] w1thm'l gaonth aftes
1 Supplier(s) the signing of the | PPCC
'Pp contract(s)
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]| PPCC
the signing of the
contract
2) Payment commission for A/P every payment PPCC
3 | To ensure prompt unloading, customs clearance of the products at ports of furing the
disembarkation in the recipient country and to assist internal transportation in Proiect PPCC
the country of the Recipient of the products .
4 | To accord Japanese nationals whose services may be required in connection
with the supply of the products and the services under the verified contract such during the PPCC
facilities as may be necessary for their entry into the recipient country and stay Project
therein for the performance of their work
5 | To ensure that customs duties, internal taxes and other fiscal levies which may
be imposed in the country of the Recipient with respect to the purchase of the during the PPCC
Products and/or the Services be exempted by its designated authority without Project
using the Grant
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6 | To bear all the expenses, other than those to be borne by the Japanese Grant, during the
necessary for construction of the facilities as well as for the transportation and Pro'gect PPCC
installation of the equipment J
7 | To provide temporary facilities for the availability or accessibility of electricity, prior to
water, etc. for the construction work commencement
PPCC
of the
construction
8 | To provide facilities for distribution of electricity, water supply, drainage and
other incidental facilities necessary for the implementation of the Project
outside the site(s)
1) Electricity
Distribution lines to the site PpPCC
2) WaterSupply . PPCC
City water distribution main to the site
3) Telecommunication
Distribution lines to the site Frec
9 | To implement EMP and EMoP during the PPCC,
construction DOE
10 | To submit results of environmental monitoring to JICA, by using the monitoring during the PPCC
form, on a quarterly basis as a part of Project Monitoring Report construction
11 | To implement ARAP (livelihood restoration program, if needed) for a period based on| PPCC
' livelihood
restoration program
12 | To secure necessary conditions and environments on the site(s) in cooperation during the
with related authorities and local residents construction PPCC
(e.g. Security guards, traffic control etc.)
(EMP: Environmental Management Plan, EMoP: Environmental Monitoring Plan)
3) After the Project
Estimated
INO [ltems Deadline In charge Ref.
Cost
1 | To implement EMP and EMoP for a period based
onEMP and (PPCC,DOE
EMoP
To submit results of environmental monitoring to JICA, by using the monitoring | for three years
form, semiannually after the Project
- The period of environmental monitoring may be extended if any significant PPCC. DOE
negative impacts on the environment are found. The extension of ’
environmental monitoring will be decided based on the agreement between
PPCC and JICA.
-2 | Tomaintain and use properly and effectively the facilities constructed and after completion of]
equipment provided under the Grant Aid the construction |  ppCC,
1) Allocation of maintenance cost
2) Operation and maintenance structure DPWT:
3) Routine check/Periodic inspection

(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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Annex 8
G/A NO. XXXXXXX

PMR prepared on DD/MM/YY

Project Monitoring Report

on

Project Name
Grant Agreement No. XXOXOXXXX
20XX, Month

Organizational Information

: Person in Charge (Designation)

Contacts Address:
3 Phone/FAX:
o] Email:

i Person in Charge (Designation)

" .4 Contacts Address:
% Phone/FAX:
Email:

' | Person in Charge (Designation)

3 ; | Contacts Address:
. Phone/FAX:
R . Email:

ok Signed date:

.| Duration:
e 3 | Government of Japan: Not exceeding JPY ____ mil.
% o Government of ( ):
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

1z Pl‘olectescnpflon i

1-1  Project Objective

1-2  Project Rationale
- Higher-level objectives to which the project contributes (national/regional/sectoral
policies and strategies)
- Situation of the target groups to which the project addresses

1-3 Indicators for measurement of “Effectiveness”

 Qualitative indicators to measure the attainment of project objectives .

2 Details of the Project

21 Location : e
o S "} Aproposedin the outline design). |

22 _ Scopeofthework _ -
T T

"\ (proposed in. the outline design)

Reasons for modification of scope (if any).
(PMR)
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

dule

2-3 __ Implementation Sche

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

24 Obligations by the Recipient
24-1 Progress of Specific Obligations
See Attachment 2.

2-4-2 Activities
See Attachment 3.

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

25 Project Cost

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

Total

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

2-52 Cost borne by the Recipient
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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 environmental 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)

31 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)

Actual (PMR)

3-2 Budgetary Arrangement
- Required O&M cost and actual budget allocation for O&M

Original (at the time of outline design)
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

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

TS

_'Assessment of P tenhal R1sks (ut the tzm__e of outlz gn
1, (Descnphon of Risk)

NS

7 -Probablhty 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
p
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
Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Contingency Plan (if applicable):

Actual Situation and Countermeasures

(PMR)

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

5-1 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.
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Attachment

1.
2.
3t

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 Contract/ 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 )only)
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)
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4.2 = M/D) (201945R23H)
MINUTES OF DISCUSSIONS
ON
THE PREPARATORY SURVEY ON
THE PROJECT FOR SEWERAGE SYSTEM DEVELOPMENT
IN THE PHNOM PENH CAPITAL CITY
(Explanation on Draft Preparatory Survey Report)

With reference to the minutes of discussions signed between Phnom Penh
Capital Administration (hereinafter referred to as “PPCA™) and the Japan International
Cooperation Agency (hereinafter referred to as "JICA") on 25th May, 2018 and in
response to the request from the Government of the Kingdom of Cambodia (hereinafter
referred to as "Cambodia") dated 31st May, 2017, JICA dispaiched the Preparatory
Survey Team (hereinafter referred to as “the Team™) for the explanation of Draft
Preparatory Survey Report (hereinafter referred to as “the Draft Report”) for the Project
for Sewerage System Development in the Phnom Penh Capital City (hereinafter referred
to as “the Project™).

As a result of the discussions, both sides agreed on the main items described in
the attached sheets.

Fe Fu

Dr. Ito Mimpei

H.E. Khuolig Sreng

Leader Governor

Preparatory Survey Team Phnom Penh Capital City
Japan International Cooperation Agency The Kingdom of Cambodia
Japan '
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ATTACHEMENT

Objective of the Project
The objective of the Project is to minimize water pollution load to Cheung Ack Lake
through construction of new sewerage treatment facilities, thereby contributing to

protect and improve water and sanitation environment of Cheung Ack Iake.

Title of the Preparatory Survey
Both sides confirmed the title of the Preparatory Survey as “the Preparatory Survey
on the Project for Sewerage System Development in the Phnom Penh Capital City”.

Project site
Both sides confirmed that the site of the Project is in Phnom Penh Capital City
(hereinafter referred to as “PPCC™), which is shown in Annex 1.

Responsible authority for the Project
Both sides confirmed the authorities responsible for the Project are as follows:

4-1. The Department of Public Works and Transport (hereinafter referred to as “DPWT”)

of PPCA will be the execuiing agency for the Project. The Executing Agency shall
coordinate with all the relevant authorities to ensure smooth implementation of the
Pfo_jcct and ensure that the undertakings for the Project shall be taken care by
relevant authorities properly and on time. The organization charts are shown in
Annex 2.

4-2. The line ministry of the Executing Agency is PPCA. PPCA shall be responsible for

supervising the Executing Agency on behalf of the Government of Cambodia.

Contents of the Draft Report
After the explanation of the contents of the Draft Report by the Team, the Cambodian

side agreed to its contents.

Cost estimate

Both sides confirmed that the cost estimate described in the Draft Report is
provisional and will be examined further by the Government of Japan for its approval.
Both sides confirmed that the cost estimate including the contingency explained by
the Team 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.
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7.

10.

11.

Present Future(2027):three years afler
indicators . . .
(2018) Completion of this Project
Wastewater treated population
0 19,000
(person)
| Amount of  wastewater
0 5,000
treatment (m*day)
Concentration  of  BOD
(discharged water quality) 195 30
(mg/L)

Confidentiality of the cost estimate and technical specifications
Both sides confirmed that the cost estimate and technical specifications of the Project
should never be disclosed to any third parties until all the contracts under the Project

are concluded.

Timeline for the project implementation
The Team explained to the Cambodian side that the expected timeline for the project
implementation is as attached in Annex 3.

Expected outcomes and indicators

Both sides agreed that key indicators for expected outcomes are as follows. The
Cambodian side will be responsible for the achievement of agreed key indicators
targeted in year 2027 and shall monitor the progress based on those indicators.
[Quantitative indicators]

[Qualitative indicators]
» To improve water environment of ‘public water body (Cheung Aek Lake)

» To improve citizen’s living environment in target area

Technical assistance (“Soft Component” of the Project)

Considering the sustainable operation and maintenance of the products and services
granted through the Project, a series of technical assistance is planned under the
Project. The Cambodian side confirmed to deploy necessary number of counterparts
who are appropriate and competent in terms of its purpose of the technical assistance
as described in the Draft Report.

Undertakings of the Project

Both sides confirmed the undertakings of the Project as described in Annex 4 which
is updated from Annex 7 in “Minutes of Discussions on the Preparatory Survey on
the Project for Sewerage System Development in the Phnom Penh Capital City

2
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12.

13.

14.

15.

16.

signed on 25 May, 2018. With regard to exemption of customs duties, internal taxes
and other fiscal levies as stipulated in item No. 5 at “2) During the Project” of Annex
4, both sides confirmed that such customs duties, internal taxes and other fiscal levies
which shall be clarified in the bid documents by DPWT during the implementation
stage of the Project.

2

The Cambodian side assured to take the necessary measures and coordination
including allocation of the necessary budget which are preconditions of
implementation of the Project. It is further agreed that the costs are indicative, i.¢. at
Outline Design Ievel. More accurate costs will be calculated at the Detailed Design
stage. Both sides also confirmed that the Annex 4 will be used as an attachment of
G/A.

Monitoring during the implementation

The Project will be monitored by the Executing Agency and reported to JICA by
using the form of Project Monitoring Report (PMR) attached as Annex 5. The timing
of submission of the PMR is described in Annex 4.

Project completion

Both sides confirmed that the Project completes when all the facilities constructed
and equipment procured by the grant are in operation. 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.

Ex-Post Evaluation

JIC Awill conduct ex-post evaluation after three (3) years from the project completion,
in principle, with respect to five evaluation criteria (Relevance, Effectiveness,
Efficiency, Impact, Sustainability). The result of the evaluation will be publicized.
The Cambodian 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 Cambodian side around August, 2019.

Environmental and Social Considerations

16-1 General Issues

16-1-1 Environmental Guidelines and Environmental Category

The Team explained that ‘IICA Guidelines for Environmental and Social
Considerations (April 2010)° (hereinafter referred to as “the Guidelines™) is

3
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applicable for the Project. The Project is categorized as B because the Project is not
located in a sensitive area, nor has sensitive characteristics, nor falls into sensitive
sectors under the JICA guidelines for environmental and social considerations(April
2010), it is not likely to have a significant adverse impact on the environment.

16-1-2 Environmental Checklist
The environmental and social considerations including major impacts and mitigation
measures for the Project are summarized in the Environmental Checklist attached as
Annex 6. Both sides confirmed that in case of major modification of the content of
the Environmental Checklist, the Cambodian side shall submit the modified version
to JICA in a timely manner.

16-2 Environmental Issues

16-2-1 Environmental Impact Assessment (EIA)
Both sides confirmed that DPWT shall obtain approval of the EIA report from
Ministry of Environment (hereinafter referred as to “MoE”) by October 2019.
Cambodian side agreed JICA’s disclosure of the EIA report on its website.

16-2-2 Environmental Management Plan and Environmental Monitoring Plan
Both sides confirmed Environmental Management Plan (hereinafter referred to as
“EMP”) and Environmental Monitoring Plan (hereinafter referred to as “EMoP™) of
the Project are as Annex 7, respéctively. Both sides agreed that environmental
mitigation measures and monitoring shall be conducted based on the EMP and EMoP,
which may be updated during the detailed design stage.

16-3 Social Issues

16-3-1 Land Acquisition and Rescttlement
Cambodian side explained that process of changing land title from “state public
property” to “state private property” for acquiring and utilizing necessary
space(197,360m?) on Cheung Aek lake as reclaimed land for constructing Sewerage
Treatment Plant (hereinafier referred to as “STP™) was completed through being
issued “Sub-Decree No.168 dated 13th December, 2018 on Amendment of Cheung
Ack Lake area located in Meanchey District and Dangkor District, Phnom Penh
Capital City and Takhmao City, Kandal Province”. Both sides also confirmed no
additional process is necessary for land acquisition for the Project.
Both sides confirmed that 22 households (154 persons) would be affected due to the
implementation of the Project though their means of gaining income including

cultivating moming glory are not legal.
4 :
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Both sides also confumed that there is no involuntary resettlement affected by the
implementation of the Project because there is no residence in the Project’s site.
Though “Sub-decree No. 22 ANK/BK, 2018 on the Standard Operating Procedures
(SOP) for Land Acquisition and Involuntary Resettlement (LAR) for Externally
Financed Projects” stipulates illegal residents and/or developer is not target on
(Abbreviated) Resettlement Action Plan (hereinafter referred to as “ARAP™), both
sides agreed that sufficient compensation and/or restoration of livelihood shall be
implemented for Project Affected Persons (hereinafter referred to as “PAPs™) based
on the ARAP prepared and authorized by DPWT during the Project in line with the
Guidelines. Both sides also confirmed there was no objection in public consultations
which were held at October 2018 and May 2019 from cultivator of morning glory in
the Project site on Cheung Aek Lake about the proposed compensation of both
supplying alternative cultivation site and monetary compensation' for 3 months worth
of their income loss as well as no objection from other PAPs. Both sides further
confirmed that the total cost for AR AP implementation is as Annex & and PPCA will
secure budget for the cost.

16-4 Environmental and Social Monitoring

16-4-1 Environmental Monitoring
Both sides agreed that the Cambodian side will submit results of environmental
monitoring to JICA with PMR by using the monitoring form attached as Annex 9.
The timing of submission of the monitoring form is described in Annex 4.
In case JICA finds that there is a need for improvement in a situation with respect to
environmental considerations after the agreed monitoring period, JICA may request
to extend the period of monitoring and reporting until JICA confirms the issues have

been properly addressed in accordance with the agreement between PPCA and JICA.

16-4-2 Social Monitoring
Both sides confirmed that the Cambodian side will implement social monitoring

about affection by the Project and compensation proposed in ARAP. The Cambodian
side and the Team agreed that DPWT will submit results of social monitoring to JICA
with PMR by using the monitoring form attached as Annex 9.

In case there is a remaining issue that needs to be addressed (e.g. insufficient
restoration of livelihood of PAPs), JICA may request to extend the period of
monitoring and reporting until JICA confirms the issues have been properly
addressed and solved in accordance with the agreement between PPCA and JICA.

16-4-3 Information Disclosure of Monitoring Results
Both sides confirmed that the Cambodian side will disclose results of environmental

5
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monitoring to local stakeholders through their website / in their field offices.
The Cambodian side agreed JICA will disclose results of environmental and social
monitoring submitted by the Cambodian side as the monitoring forms attached as

Annex 9 on its website.

17. Other Relevant Issues

17-1.  Disclosure of Information
Both sides confirmed that the Preparatory Survey Report from 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.

17-2. Clearing and Leveling the illegally reclaimed land for developing Access
road/Sewer line

Cambodian side explained that the space for basic planned route for Access
road/Sewer line has been reclaimed illegally by an individual as shown in Annex 10.
Cambodian side explained that PPCA demolish some parts of illegal reclaimed land
not for the development of Access road/Sewer line but for tackling flood in rainy
season which will start from June, deterioration of canal and odor. The Team
recognized the Project has no affection to the demolition because it is implemented
as PPCA’s own project and requested to make an enough consensus for the
demolition with the person and/or entity which implemented illegal reclamation.
Cambodian side agreed it.
Both sides confirmed that the demolition is not target on the Guidelines.

17-3. Sludge Management
Both sides confirmed that based on the analysis in the preparatory survey, “Sludge
Digestion (Anaerobic Digestion) and Drying by Drying Bed” will be adopted for
sludge treatment in the Project. Both sides also confirmed that dewatered sludge
after drying will be transported to solid waste disposal sites at the expense of
Cambodian side.

17-4.  Future necessity of capacity expansion of STP for Cheung Ack Treatment Area
In “Sewage Management Master Plan for Phnom Penh Capital City” which was
drafted in “The Study on Drainage and Sewerage Improvement Project in Phnom
Penth Metropolitan Area” and drafted in 2016, “Cheung Ack Treatment Area”, in
which wastewater from central area of PPCC is currently discharged to Cheung Aek

Lake through existing combined drainage pipes/channels was set-up and “phased

6
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sewerage facility development plan” for the treatment area, which consists of short,
medium and long-term, was established to treat expected amount of wastewater
(282,000m?/day) in 2035.

Both sides agreed to study the future expansion of STP continuously under the

mutual cooperation.

17-6. Collaboration and Difference between the Project and JICA’s Technical
Cooperation Project

JICA’s technical cooperation project ”The Project for Capacity Development for
Sewerage Management of Phnom Penh Capital Administration and Ministry of
Public Works and Transport”(hereinafter referred to as “the technical cooperation
project”™) has commenced from April, 2019. The main cooperation of the technical
cooperation to DPWT is to strengthen legal and institutional framework mainly
through drafting ordinance on sewerage management and structure of new
offices/sections for sewerage management.
Both sides confirmed the importance of collaboration beiween the Project and the
technical cooperation project considering difference with Soft Component of the

Project.

Annex 1 Project Site

Annex 2 Organization Chart

Annex 3 Project Implementation Schedule

Annex 4 Major Undertakings to be taken by the Government of Cambodia
Annex 5 Project Monitoring Report (template)

Annex 6 Environmental Check List

Annex 7 Environmental Management Plan/Environmental Monitoring Plan
Annex § Total cost of ARAP implementation

Annex 9 Environmental and Social Monitoring Form

Annex 10 Illegal reclamation for the site of developing Access Road/Sewer Line
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Annex 1
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Annex 2

Organization Chart of PPCA

ORGANIZATION CHART OF BHNOM PENH CAPITAL ADMINISTRATION
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Annex 3

Timeline for the project implementation
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Annex 4

Major Undertakings to be taken by Recipient Government

1) Before the Tender

NO Items Deadline In charge Estiméled Ref.
Cost
. within | month
1 | To open Bank Account (Banking Arrangement (B/A)) after YA PPCA
2 To issue A/P to a bank in Fapan (the Agent Bank) for the payment to the aﬁ‘zlrt}:l-]z ;i;(;:glo i ppea
consultant
the contract
3 To approve EIA (Conditions of approval should be fulfilled, if any) and secuze By the end of PPCA
the necessary budget for implementation October 2019
p To complete drafting Abbreviated Resettlement Action Plan(ARAP) including | before signing of PPCA
compensation policy and obtain confirmation from JICA Grant Apreement
. . Completed on PPCA
5 | To obtain Land certificate for STP December 2018 DPWT
. e . . . Completed on PPCA
6 | To obtain permission of developing Access road/Sewer pipe at reclaimed area December 2018 DPWT
7 To secure the necessary budget and implement compensation with full |before start of the MEF PPCA
replacement cost in accordance with Detail Resettlement Plan (DRP) construction ’
8 | To clear and level the construction site for Access road/Sewer pipe before notice of PPCA
the Tender
To secure sufficient spaces at the respective Project site/s for temporary before notice of
9 facilities such as a contractor's office, workshop, bailding materials storage, etc. the Tender FPCA
needed for the construction work.
10 To complete the investigation and removal of UXO and Mines in all the | before notice of PPCA
construction areas (incliding sewer installation alignment) the Tender
2) During the Project
NO Items Deadline In charge Fstimated Ref.
Cost
. . within 1 month after
1 ';? p;s;ls.;:re(sfdp to a bank in Japan (the Agent Bank) for the payment to the the signing of the | PPCA
contract(s)
2 | To bear the foliowing commissions to a bank of Japan for the banking services
based npon the B/A
within 1 month after] PPCA
1) Advising commission of A/P the signing of the
contract
2) Payment commission for A/P every payment PPCA
3 | To ensure prompt unloading, customs clearance of the products at ports of .

. L . _ L durintg the
disembarkation in the recipient country and to assist internal transportation in Project PPCA
the country of the Recipient of the products

4 | To accord Japanese nationals whose services may be required in connection
with the supply of the products and the services under the verified contract such during the
s . . .. . PPCA
facilities as may be necessary for their entry into the recipient country and stay Project
therein for the performance of their work
5 | To ensure that customs duties, intemal taxes and other fiscal levies which may
be imposed in the country of the Recipient with tespect to the purchase of the during the PPCA
Products and/or the Services be exempted by its designated authority without Project
using the Grant
6 | To bear all the expenses, other than those to be bome by the Japanese Grant, during the
necessary for construction of the facilities as well as for the transportation and Project PPCA
installation of the equipment
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7 prior to
To provide temporary facilities for the availability or accessibility of electricity, commencement PPCA
water, etc. for the construction work ofthe
construction
8 | To provide facilities for distribution of electricity, water supply, drainage and
other incidental facilities necessary for the implementation of the Project
outside the site(s)
1) Electrcity
Distribution lines to the site PPCA
2} Wat
). Water Supply PPt er— . - PPCA
City water distribution main to the site
9 | To implement EMP and EMoP during the PPCA,
construction DCE
10 | To submit results of environmental monitoring to JICA, by using the monitoring during the PPCA
form, on a quarierly basis as apart of Project Monitoring Report constriction
i1 | To implement DRP (livelihood restoration program, if needed) for aperiod based on| PPCA
livelihood
restoration program
12 | To secure necessary conditions and environments on the site(s) in cooperation durine the
with refated anthorities and local residents cons trfction PPCA
(e.g. Security guards, traffic control, etc.)
(EMP: Environmental Management Plan, EMoP: Environmental Monitoring Plan)
3) After the Project
Estimated
NO Items Deadline In charge Ref.
Cost
1 | To implement EMP and EMoP for a period based
onEMP and |PPCA, DOE
EMoP
To submit results of environmental monitoring to JICA, by using the monitoring | for three years
form, semiannually after the Project
- The period of environmental mondtoring may be extended if any significant PPCA, DOE
negative impacts on the environment are found. The extension of environmental
monitoring will be decided based on the agreement between PPCA and JICA.
2 | To maintain and use properly and effectively the facilities constructed and after
equipment provided under the Grant Aid completion of
PPCA,
1} Allocation of maintenance cost the
DPWT
2) Operation and maintenance structure construction
3) Routine check/Periodic inspection

{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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Annex 5
GIA NO. XXXXXXX
PMR prepared on DDIMM/YY

Project Monitoring Report

on
Project Name
Grant Agreement No. XXXXXXX
20XX, Month

Organizational Information

Signer of the G/A | T ersonin Charge (Designation)
(Recipient) Contacts e
Phone/FAX:
Email:
Executing Person in Charge (Designation)
Agency Contacts Address:
Phone/FAX:
Email:
Person in Charge (Designation)
Line Ministry
Contacts Address:
Phone/FAX:
Email:

General Information:

Project Title
Signed date:

BN Duration:
Signed date:

G/A Duration:

Source of Finance Government of Japan: Not e%ceeding JPY _ mil -
Government of { ):
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

1. Project Descﬁption

1-1  Project Objective

1-2  Project Rationale

- Higher-level objectives to which the project contributes (national/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)

2-2 Scope of the work

Components Original* Actual®
: (proposed in the outline design)

Reasons for modification of scope (if any).

(PMR)
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G/A NO, XXXXXXX
PMR prepared on DD/MM/YY

2-3 Implementation Schedule
: Original .
Items {proposed in the (at the time of signing Actual
outline desigi} 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.
242 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 muy | (proposed in
: modification) tire outline
design)
1.
Total
Note: 1) Date of estimation:
2) Exchange rate: 1 US Dollar = Yen
2-5-2  Cost borne by the Recipient
Componernts Cost
(1,000 Taka)
Original Actual Original»? | Actual
(proposed in the outline design) _ (incase of any (proposed in
modification) the outline
design)

¥ v
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G/A NO., XXXXXXX
PMR prepared on DDIMM/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 resulis of environmental 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)

Actual (PMR)

3-2 Budgetary Arrangement
- Required O&M cost and actual budget allocation for O&M

Original (at the time of outline design)

A



G/A NO., XXXXXXX
PMR prepared on DD/IMM/YY

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

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

A4-44



G/A NO. XXXXXXX
PMR prepared on DD/IMM/YY

Actual Situaton and Countermeasures

(PMR)

6. Evaluation and Monitoring Plan (after the work completion)

5-1 Overall evaluation

Please describe your overall evaluation on the project.

5-2 Lessons Learnt and Recomunendations

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.

4
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GIA NO. XXXXXXX
PMR prepared on DDIMM/YY

Attachment

1. Project Location Map
2. Specific obligations of the Recipient which will not be funded with the Grant
3. Monthly Report submitted by the Consultant
Appendix - Photocopy of Contractor’s Progress Report (if any)
- Consultant Member List
- Contractor’s Main Staff List
4. Check list for the Contract (including Record of Amendment of the Contract/ Agreement and
Schedule of Payment)
5. Environmental Monitoring Form / Social Monitoring Form
6. Monitoring sheet on price of specified materials (Quarterly)
7. Report on Proportion of Procurement {Recipient Country, Japan and Third Countries) (PMR
(final Yonly)
8. Pictures (by JPEG style by CD-R) (PMR (final)only)
9. Equipment List (PMR (final )only)
10. Drawing (PMR (final )only)
11. Report on RD (After project)



Monitoring sheet on price of specified materials

Attachment

1. Initial Conditions A,Oommﬂnam%

Ttems of Specified Matevials

Initial Volums -

Initial Unit -
" Price {¥) -
B

-~ Initial total

- C=AXB

1% of Ooﬁ.ﬁ..mnw
" Price

D

Condition of payment

| Price (Decreased)
. E=C-D

Price (Increased)

F=C+D

Item 1

[ 1 ]

Item 2

o0

Item 3

Ttem 4

o leoiro ||

Ttem 5

2. Monitoring of the Unit Price of Specified Materials

1
@)

Method of Monitoring ;| @@

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

‘Ttems of .mww&mmm w,h_mﬁoim._m.

L Ist .
. @month, 2015

.. 2nd .
- @month, 2015

Lo Brd
. @month, 2015 .

~dth.

| . Bth

me:p, 1

Item 2

Item 3

Item 4

ol |eo|ba|=)

Item 5

(3) Summary of Discussion with Contractor (f necessary)

T an
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Report on Proportion of Procurement (Recipient Country, Japan and Third Countries)
(Actual Expenditure by Construction and Equipment each)

Attachment 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%)

MMME (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%)

.Mrv
A
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Environmental Check List

Annex 6

Confirmation of Environmental

Category Environmental Item Main Check tems Le:': Considerations
' (Reasons, Mitigation Measures)

— (1) ElA and (a) Have E1A reports been already {a) N (a) EIA document is under preparation by
- Environmental prepared in official process? (b) N the Project and the envitonmental permit
o Permits (b) Have EIA reports been approved by {c) NfA is expected to be granted in October 2019,
2 authorities of the hest country's (d} N {b), {c) & (d) Ditto
o government?
& (c) Have EIA reports been unconditionally
_E' approved? If conditions are imposed on
T the approval of EIA reports, are the
o conditions satisfied?
g {d) In addition to the above approvals,

have other required envirenmental

permits been obtained from the

appropriate regulatory authorities of the

host country's government?

{2) Explanation to the | (a) Have contents of the project and the fa)¥ (a) Public consultation meetings were held

Local Stakeholders potential impacts been adequately (b} N from 5 Oct. 2018 to 25 Feb. 2019,
explained to the Local stakeholders based explaining potential impacts.
on appropriate procedures, including (b) The comments from stakeholders shall
information disclosure? Is understanding be reflected in the detailed design.
obtained from the Local stakeholders?

(b) Have the comment from the
stakeholders (such as local residents)
heen reflected to the project design?

(3) Examination of (@) Have alternative plans of the project (a) Y (a) The results of examination of

Alternatives been examined with social and alternatives are shown in the final report.
environmental considerations?

~ (1) Water Quality (a) Do poltutants, such as SS, BOD, COD, fa) N (2) Some parameters including heavy

- pH contained in treated effluent froma {b} Y metals such as mercury exceed the

e sewage treatment plant comply with the country’s effluent standards, but after the
5 country’s effluent standards? treatment it will be within the standard.

8 (b) Does untreated water contain heavy (b} Heavy metal contamination is expected
§ metals?® in untreated water hut the concentration
g of the treated water will be within the

= standard.

{2) Wastes (a} Are wastes, such as sludge generated {a) ¥ (a) Sludge will be treated at the final
by the facility operations properly treated dampingsites.
and disposed of in accordance with the
country’s standards?

(3) Soil Contamination | (a) If wastes, such as studge are suspected | {a} N (a) Heavy metals in shudge will be dried at
to contain heavy metals, are adequate the site properly and damped at the final
measures taken to prevent contamination dampingsites.
of soil and groundwater by leachates from
the wastes?

{4} Noise and (a} Do noise and vibrations generated fa)y (a) Potentiai noise sources above ground

Vibration from the facilities, such as sludge will be installed in RC structures. If further
treatment facilities and pumping stations reduction is required, necessity of hood
cornply with tire country’s standards? silencer and sound proof walls for sound

insulation wili be considered.,

{5)O0dor (8) Are adequate control measures taker | (a} Y {a) Odor reduction facilities will be
for odor sources, such as sludge designed because the site is nextto a
treatment facilities? residential area.

w {1} Protected Areas () Is the project site located in protected | {a} N (a) There is no protected area in or near
= areas designated by the country’s laws or the Project site.

o intemational treaties and conventions? Is

3 there a possibility that the project will

.-s_n affect the protected areas?

g' (2) Ecosystem (a) Does the project site encompass {a)N {a) No protected area or valuable

g primeval forests, tropical rain forests, (b} N habitats exist in or near the site.

B ecologically valuable habitats (e.g., coral ()N (b} &(c) According to the EIA survey, some
- reefs, mangroves, or tidal flats}? {d) N endangered species were listed in zone B
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{b) Does the project site encompass the
protected habitats of endangered species
designated by the country’s laws or
international treaties and conventions?
{c} tf significant ecological impacts are
anticipated, are adequate protection
measures taken to reduce the impacts on
the ecosystem?

(d) Is there a possibility that the project
will adversely affect aquatic
environments, such as rivers? Are
adequate measures taken to reduce the
impacts on agquatic environments, such as
aquatic organisms?

where relatively far {about 3 km} from the
project site. Considering the site
environment (e.g. DO is 0.3 mg/fl), the
endangered species are not inhabit in and
around the project site, therefore negative
impact to the species by the profect is
negligible. Furthermore, the environment
around the project site will be slightly
improved by the profect, thus positive
impacts will be expected to ecosystem in
and around the project site.

{d) The objective of the Project is to
improve water environment. Although
most of the project site will be reclaimed,
but as the area of the project is small and
present aquatic environments are poor,
negative impact is not significant.

USWLOHAUT [E1DOS

(1} Resettlement (a) Is involuntary resettlement caused by | {(a} N (a), {b), (c), (d), {e), (P, {g), (h) & i)
project implementation? If involuntary {b) N/A Involuntary resettlement is not expected
resettlement is caused, are efforts made {c) N/A in the Project.
to mirimize the impacts caused by the (d) N/A (3} The MEF will facilitate the
resettlement? {e) N/A establishment of a Municipal Grievance
(b} Is adequate explanation on () N/FA Redress Committee (MGRC) which will be
compensation and resettlement givento | (g} N/A responsible for addressing grievances for
affected people prior to resettlement? {h) N/A the project. The MGRC will be established
{c) Is the resettlement plan, including (i) N/A by the Municipal Govemnor in consultation
compensation with full replacement iy with the IRC.
costs, restoration of livelihaods and living Any grievances of AHs in connection with
standards developed based on the implementation of the BRP will be
socioeconomic studies on resettlement? handled through negotiation with the aim
(d) Is the compensations going to be paid of achieving consensus. Complaints will go
prior 1o the resetilement? through three stages before they may be
(e) Is the compensation policies prepared elevated to a court of law as a last resort.
in document? GDR/IRC will shoulder all administrative
{f) Does the resettlement plan pay and legal fees that will be incurred in the
particular attention to vulnerable groups resolution of grievances and complaints.
or people, including women, children, the The handling of the complaint ends in the
elderly, people below the poverty fine, MGRC.
ethnic minorities, and indigenous
peoples?

(g} Are agreements with the affected
people obtained prior to resettlement?
(ht} Is the organizational framework
established to properly implement
resettlement? Are the capacity and
budget secured to implement the plan?
(i) Are any plans developed to monitor
the impacts of resettlement?

(i) Is the grievance redress mechanism
established?

{2} Living and () Is there a possibility that changes in {a) N (a) The Project wilt contribute to

Livelihood land uses and water uses due to the {b} N/A improvement hygiene and public health.
project will adversely affect the living (b) Adverse impacts to inhabitants’ livings
conditions of inhabitants? are not expected in the Project. Aithough
(b} Is there a possibility that the project their agricubture land will be moved, but
will adversely affect the living conditions adequate compensation and
of inhabitants?  Are adequate measures relocation/purchase of the land will be
considered to reduce the impacts, if implemented.
necessary?

(3} Heritage (a) Is there a possibility that the project {2) N/A (a) No cultural heritage exists in or near
will damage the local archeological, the Project area.
historical, cultural, and religious heritage?

Are adequate measures considered to
protect these sites in accordance with the
country's laws?
{4) Landscape {a) Is there a possibility that the project {a) N (a) Project component will not affect the

will adversely affect the local landscape?
Are necessary measures taken?

landscape significantly.
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{5) Ethnic Minorities

(a) Are considerations given to reduce

{a) N/A

(a) & (b) No ethnic minorities or

and Indigenous impacts on the culture and lifestyle of (b} NfA indigenous peoples live in or near the

Peaples ethnic minorities and indigenous peoples? Project site.

{6} Working {a} Is the project proponent not viclating | (a) Y (a); (b), (c} & (d) Safety aspects will be fully

Conditions any laws and ordinances associated with | (b} Y considered in the detailed design.
the working conditions of the country )Y Additionally, education programs will be
which the project proponent should {d) Y carried out by the contractorto improve
observe in the project? the workers’ awareness of safety and
(b) Are tangible safety considerations in health conditions.
place for individuals involved in the
project, such as the installation of safety
equipment which prevents industrial
accidents, and management of hazardous
materials?

(c) Are intangible measures being planned
and implemented for individuals involved
in the project, such as the establishment
of a safety and health program, and safety
training (including traffic safety and public
heaith)for workers etc.?
(d) Are appropriate measures taken to
ensure that security guards involved in
the project not to violate safety of other
individuals involved, or local residents?
w (1) Impacts during (a) Are adequate measures consideredto | {a} ¥ (a) They are mentioned in the final report.
o Construction reduce impacts during construction {e.g., | (b) N (b) & (c) The Project will not cause
= noise, vibrations, turbid water, dust, {cN significant adverse impact on natural and
2 exhaust gases, and wastes)? (d) Y social environments. Adequate measures
{b) If construction activities adversely are described in the final report.
affect the natural environment (d) So far serious impact is not predicted
{(ecosystem), are adequate measures with construction. Information on the
considered to reduce impacts? construction activities would be disclosed
(¢} If construction activities adversely to public through mass-media ona timely
affect the social environment, are basis. Additionally, public consultation
adequate measures considered to reduce with the residents would be held.
impacts?
{d) If the construction activities might
cause traffic congestion, are adequate
measures considered to reduce such
impacts?

(2) Monitoring (a) Does the proponent develop and ()Y {(a), (b); (c) & (d) Preliminary monitoring
implement monitoring program for the {b) - systern has been established and are
environmental itemns that are considered | (¢} Y written in the final report based on JICA
to have potential impacts? (d)¥ Supplemental Study. It will be developed
(b) What are the items, methods and during detail design stage referring
frequencies of the monitoring program? comments of MOE.

() Does the proponent establish an
adequate monitoring framework
(organization, personnel, equipment, and
adequate budget to sustain the
monitoring framework)?

(d) Are any regulatory requirements
pertaining to the monitoring report
system identified, such as the format and
frequency of reports from the proponent
to the regulatory authorities?

Note on Using {a) If necessary, the impacts to {a) N/A (@) The impacts to transboundary such as

Environmental transboundary or global issues should be waste is not expected. The project makes

Checklist confirimed (e.g., the project includes positive impact to global warming

6 Note factors that may cause problems, such as

transboundary waste treatment, acid rain,
destuction of the ozone layer, or global
warming).
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Environmental Management Plan

Annex 7

Based on Environmental Certificate issued by MOE, environmental management and monitoring

should be implemented during construction and operation stages.

No. Environmental EMP Implementing Responsible Cost
Items agency Agency

Construction

1. Air poliution The contractor will have lo educate the | Contractor PPCC/DPWT | Includedin
staff-workers to understand about the construction cost.
sanitation, not to act open defecation and Total estimated
keep waste in the storage. cost is $7,200.
Wet (sprinkle water) the constrcting
access road regplarly (the dirt road, at
least 4 times per day, 7 AM, 11 AM, 1:30
PM and 4 PM that are the busy time) and
well cover the soil, sand, rock and
cements when transport.
Contractor will educate the staff-worker
about the risk of fire from the kitchen and
welding as well as the fuel storage and
other flammable material.

2. Water Pollution In the construction phase, the consultants | Contractor PPCC/DPWT | Includedin
that chosen by the Project will moniter construction cost.
carefutlly in soil works and concrete works Total estimated

as well as water pumping,

The consultant must ensure that the
contractor have educated the staff-workers
about the sanitation by not to act the open
defecation and must keep the waste in the
storage which will be built in the
temporary accommodation.

Contractor must take the strong measure
in wastewater management by build the
temporary toilet far away from the lake
and install the pipe with the depth of 1.5
to 2 m and diameter of 0.5 m as well as
collect the solid waste to dump in the safe
location without harm to environment.

In order to manage the waste efficient, the
contractor will have to put up the sign in
and near the project area in Kluner and
English “Do not dump the waste” and so
Ol

Fuel storage must be built according to
the technical standard and make sure there
is no spilling and leak to the environment.

Contractors must follow the sub-degree
No. 235 ANK/BK about the management
of sewerage system dated on 25th
December, 2017.

In case that the contractor do not follow
the guideline and mitigation measure as
described, the consultant must report back
to DPWT and JICA to take some of
contraction  budget  for  restoring

cost 18 $13,600.
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Annex 7

Environmerntal
Hems

EMP

Implementing
agency

Responsible
Agericy

Cost

environment.

Soil pollution

Confractors will have to construct the fuel
storage according to the national technical
standard to ensure no spill or leak into the
soil.

Furthermore, they must maintain the
machinery and generator not to spill or
leak the fiel to the soil. The parking lot of
vehicle and machinery must have the
concrete floor.

The contractors will have to manage all
kind of waste properly: not to pour the old
lubricant on the land and keep other waste
safe by implementing solid-liquid waste
management plan.

Contractor

PPCC/DPWT

Included in
construction cost

Noise/Vibration

Contractor will use the machinery and
vehicle with the exhaust pipe that install a
qualified resonator and the generator is
the Silent Generator type that cause slight
noise and not disturb the neighbaor.
Contractors will educate the staff-workers
not to create lond noise at the rest time
and at night.

Contractor

PPCC/DPWT

Included in
construction cost.
Total estimated
cost is $4,800.

Soil Erosion and
Slope Failure

The consultant chosen by JICA will
monitor the embankment, canal and
spoiled soil dumping to prevent the
erosion and ensure that there will be
proper grass plantation at all site stated in
TOR.

The dwnping of soil mixed with water
from the bottom of the lake will be
monitored not to slide into Cheung Aek
Lake. Sludge and water taken out will be
stored in the pit of 5m x 5m x 2m {width x
length x depth) in order io settle shudge
and dewater and finally fill back sludge
into the pit. Do not dump the mixture of
sludge and water into Cheung Aek Lake
in/newr the project area to prevent
pollution.

Contractor

PPCC/DPWT

Included in
construction cost

Ecosystem

Monitoring, team must ensure that
contractors have consulted with the
Department of Environment and Ministry
of Agriculture, Forestry and Fisheries to
educate the staff-workers to love the
wildlife and prevent the hunting and

trading the wild animal illegally.
Contractors must pay high attention in
environmental protection by

implementing the solid-liquid waste
management plan and build the bathroom
and toilet, install pipe with 0.5m of
diameter, 1.5 to 2 m depth according to
the number of workers not to drain the
wastewater (o the lake directly or build
the toilet on the water.

The contractor will have t0 manage all
kind of waste by storing at the safe place

Contractor

PPCCMPWT

Included m
constrction cost
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Environmental
Ttems

EMP

Implementing
agency

Responsible

Agency

Cost

according to the technical standard and
CINTRI which is in charge of collect the
waste to the city landfill.

Educate the staff-workers to dump
solid-liquid waste especially fuel and
lubricant at the safety place.

Resettlement

Project has already set the Basic
Resettlement Plan (BRP) in 2019. The
BRP will be implemented by the MEF as
the leader and other relevant Ministry is
the member including the DPWT for
resolving the effects cansed by the project.
DPWT will work with ME F to monitor
and track the impact on the aquatic crop to
ensure that they have restored their living
standard better than before the project.

No living house will be affected, except
one guarding house will be relocated. The
project will compensate the structure cost
and transportation allowance to the AHs.
Other affected secondary structures (fence
and awning) and trees also will be
compansated. Income restoration program
will be established during detail design
stage by Ceneral Department of
Resettlement. Other details are shown in
section 1.5.

Inter-ministerial
Resettlement
Committee (IRC)

MEF

Inchided in
preparation cost.
The total
estimated cost is
60,198USD
(excluding land
cost)

Employment

The monitor team who was chosen by
JICA will ensure that the contractors
employ the villagers from the local
community when they apply for job.
Corttractors must follow the Labor Law of
Kingdom of Cambodia by set work hours
per day is 8 hours equal to 46 hours per
week (aticle 137 of Labor Law). If there
are works during the holiday or national
ceremony day, the employers must
provide them the overtime pay and
increase 30% for the daytime works and
100% for the nighttime works {article 139
of Labor Law).

Contractor

PPCC/DPWT

Included in
construction cost

Water Use

Must solve the issue immediately by
install another pipe to replace the old
system and ensure that there is no
problem on the daily water use of the
people.

Contractor

PPCC/DPWT

Inclnded in
construction cost

10.

Road

The monitoring team will ensure that the
contractors will access the road and use
the tmuck as stated in TOR which has
described above.

In case that there is the damage of the
road by the transportation of construction
material, DPWT will be responsible to
repair the road.

Conliractor

PPCC/DPWT

Included n
construction cost

11.

Safety and
Public Health

To reduce the impact on health and safety
of the staff-workers and public health and
safety, the contractors must implement the
mitigation measure as following:

Contractor

PPCC/DPWT

Included in
construction cost
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Environmental
Ttems

EMP

Implementing
Bgercy

Responsible
Agency

Cost

Educating the staff and workers about
both sanitation, self-protection from the
social disease, and drinking the sterilized
water or fresh water (bottle water).
Educate stafl’ and workers about how to
protect themselves and prevent the discase
in every 6 months.

Reserve the medicine to prevent and treat
the diseases.

Build the toilets with septic tank far from
water sources.

Access clean water to the temporary
accommodation before the staying of staff
and worker or start of construction.
Construct the first aid room with adequate
medicine for treating the injury. This
mean, DPWT will implement the safety
and risk management plan and the
planning for accommodation, health and
hygiene of project staff~workers.
Cooperate with the local authority to
edocate the staff-workers no to commit
the sex trafficking (human trafficking) and
dmugs trafficking.

Operation

1. Topography

The DPWT, will have to prepare the
machinery to clean the soil that fall into
the waterway and take the soil to store at
the safe place and immediately repair the
damaged part. The place that had fallen
must plant the grass or trees or cover the
mortar, keeping the hole to drain out the
water propetly.

PPCC/DPWT

FPCC/DPWT

Included in
operation and
maintenance cost.
Total cost for
erosion protection
is  $15,000.

2. Water Poliution

DPWT, will have the staff trained by
JICA to maintain the project and reserve
the tool, spare part and budget to repair
the faciliteis to Tun nommally treatment
process.

DPWT cooperale with the laboratory of
MOE will check and monitor the surface
water quality at 3 locations. Location 1 is
on the upstream of intake from Boeung
Trabek pumping station with the
coordinate  X=0491822; Y=1274363.
Location 2 is in Cheung Aek Lake
downstream of the outlet of treated
sewage in Sangkat Chak Angre Krom,
Khan Mean Chey, with the coordinate
X=0491299; Y=1272570. Location 3 is in
Steung Chrov, downstream of the project
area, flow into Steung Prek Thnot in
Sangkat Dewm Mean, Takmao town,
Kandal Province with the coordinate
X=0493103;, Y=1268628. The water
quality testing is done at least twice per
year, in March (dry seasom) and
September (rainy season) and the data will
store in Microsoft Excel for the analysis

PPCCMPWT

PPCC/DFWT

Included in
operation and
maintenance cost,
Total WQT cost
is $13,500,
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Environmental
Items

EMP

Implementing,
agency

Responsible
Agency

Cost

putpose in the future.

The DPWT will pay closely attention in
waste managemniert.

DPWT 1must maintain the treatment
systetn regularly not to delay the process
of treatment and have the budget plan for
the system maintains.

3. Ecosystem

Pay close attention in the environmentat
protection. Thus, the staff-workers will
not eat or trading these aquatic birds.

PPCC/DPWT

PPCC/DPWT

Inciuded in
operation and
maintenance cost

4, Water Use

Pay close attention to managing all kinds
of solid-liquid waste including the
maintenance of this treatment system, and
improve the water quality of Cheung Aek
Lake and improve the quality of
vegetables planted by locals.

PPCC/DPWT

PPCC/DPWT

Included in
operation and
mtaintenance cost

5. Safety and
Public Health

In this phase, the DPWT will follow the
waste management plan, and when
transporting treated dried sludge via truck
must be well cover, do not harm to the
environment and society.

DPWT will works with locat authorities to

prevent any accidents for STP operation.

PPCC/DPWT

PPCC/DPWT

Included in
operation and
maintenance cost

Environmental Monitoring Plan

For items that may be negatively impacted, monitoring would be conducted as shown in below.

. Responsible/ _
Resource Monitoring Locations Methodology and Monutoring implementing Momtopng
Parameters Cycles - Institutions
Institutions
1. Project Before Constniction Phase :
1.1 Socio-economy resource
Resettlement - Along the access road - The monitoring on I.IRC-WG, IRC | 1. McE
and sewerage compensation of Once every 2. DPWT 2. MEF
treatment plant Tesettlement and 6 months {3. Local 3. DoE
- Prek Takung 1 village grievance redress authorities 4. DLMUPC
2. Project Construction Phase
2.1 Physical resource
Topography - Building construction - The monitoring on the
site topography and the
- Access toad etosiont at the 1. MoE
- Protection dike infrastructure ’
construction site construction site Ornce every |1. DPWT g g(o)iFF
~ Spoiled soil dumping — The monitoring of 6 months |2. contractor )
b . 4. Local
site erosion at the road, .
protection dike’s authority
embankment and spoiled
soil dumping, site
Hydrology - Canal from Boeung — Monitoring the obstruct
Trabek puunpi fthe flow of pumpi 1 MoE
Sk PUImpIng otthe fow ol pumping 2. DoE
station wastewater Omnce every |1. DPWT 3. DOWRAM
- Wastewaler way 6 months 2. contractor 4' Local
downstream of the s
drainage to Hun authority
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Annex 7

Responsible/

Resource Monitoring Locations Methodology and Moniloring implementing Mor?ltopn &
Parameters Cycles - Institutions
Institutions
Neang road
Surface water |3 Sample Jocations nearthe | — Monitoring on the water
quality project area quality on the
- Location 1 parameters:
X=0491822, temperature; pH;
Y=1274363 Turbidity, TDS; TSS; 1 MoE
- Location 2: DO; BOD; COD; 804 2. DoE
X=0491299, “IN; TP; Pb and Total %“fg;:’ui? ; ?;E:im 3. DOWRAM
Y=1272570 Coliform ) 4. Local
- Location 3: ~ Monitoring on authority
X=0493103, solid-liquid waste
Y=1268628 management
- Solid-liguid waste
storage
Soil quality — Infrastrcture ~ Monitoring, on 1. MoE
construction site, solid-liquid waste : 2. DoE
generator and management Once every (1.DPWT 3. DOWRAM
machinery storage — Monitoring on the spill, ¢ months |2. contractor 4. DoAFF
— Temporary shelter of leak of fuel on the soil. 5. Local
staff-workers authority
Adr Quality - Infrastructure — Monitoring the material
construction site transportation on road
~ Access road No. 271
— Temporary shelter of ~ Monitoring the odor 1.. MoE
staﬁ'-w.orkexs . cpndih'on a construction Once every |1. DPWT 2. DoE
- 2location of air sites 6 months |2, confractor 3.DoT
quality testing: — Monitoring on air quality - 4, Local
location 1 X=0491356, parameters: TSP; CO; authority
Y=1272730, location 2 NO; 803, O3, PMIO,
X=0491031, PM2.5 and H,S
Y=1272740
Noise and - Infrastructure — Monitoring on the noise
vibration construction site and vibration from the
- Road construction site material transportation,
from road No. 271 to the operation of any L MoE
construction site machmery generator and Once every |1 DPWT 2. DoE
- Temporary sheller of vehicte. 6 months |2, contractor 3. DoT
staff-workers - Monitoring on noise and ) 4. Local
— Noise and vibration vibration (Unit: dB) authority
testing locations are
the same to air quality
testing locations
2.2 Biological resources
Ecosystem ~ Cheung Aek Lake near | - Monitoring on
(Fish) project area solid-liquid waste
- Temporary shelter of management 1. MoE
staff-workers — Monitoring on the water 2.DoE
quality on the parameters | Once every |1. DPWT 3. DOWRAM
temperature; pH; 6 months |2. contractor 4. DoAFF
Tarbidity, TDS; TSS; 5. Local
DO; BOD; COD; SOQy; authority
TN; TP; Pb Totat
Coliform
Ecosystem - Temporary shelter of - Monitoring, the crime on 1. MoE
(Birds) staff~workers wildlife especially the Once every (1. DPWT 2. DoE
aquatic birds 6 months |2, contractor 3. DoAFF
4, Local
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Annex 7

Responsible/

NOy; SOy, 03 PMIG,

Resource Monitoring Locations Methodology and Monitoring implementing M01?1to-1‘111g
Parameters Cycles - Institutions
Institutions
authority
2.3 S0cio-eCconOImic resources
Reseftlement | - Resident of AHs loss — Monitoring on the 1. MoE
their income in Prek livelihood of AHs foss L DPWT 2' MEF
Takung 1 village. their income 7 HHs. Once every |’ ’
_ 2. Local 3.DoE
~ Areaof19.073¢hafor | - Monitoring to ensiure 6 months .

. authority 4. DLMUPC
construction and that no encroachment to 5 DOWRAM
expansion of the STP the STP area. )

Livelihood, - Prek Takung 1 village — Monitoring on the
occupations of | - Temporary shelter of staff-worker selection by 1. MoE
the local. staff-workers prioritize Lhe}ocals, Once every |1. DPWT 2. DoE
cormumunity and gender equality as well 6 months |2, contractor 3. DoLVT
gender as the disability ' 4. Local
~ Monitoring on work authority.
safety
Road - Road No. 271, Hun - Monitoring on the L MoE
Sen Road (60m) and transportation (speed and 2 DoE
Okrtha Hun Neang load) 3' DPWT
Road. ~ Monitoring on the Omnce every (1. DPWT 4' Local
- Access road parking 3 months |2. contractor ) thorit
~ Monitoring on the repair guitonty
the damaged road by the ﬁgﬁi)“afﬁc
project
Public Health - Infrastructure — Monitoring on
and Safety construction site solid-liquid waste
— Generator, vehicle and management at
. 1. MoE
machinery storage temporary shelter 2 MOT
- Temporary shelter of ~ Monitoring the clean 3' DoE
staff-workers water supply and Once every |1. DPWT 4' DOLVT
- First aid room sanitation 3 months |2. contractor ’
. 5. DoH
- Monitoring the safety 6. Local
equipment and work ailthorit
safety y
- Monitoring the first aid
oM
1 Project Operation Phase
3.1 Physical Resources
Surface water | — 3 Sample locations — Monitoring on the water
quality near the project area quality on the
- Location 1; parameters: temperature;
X=0491822, pH; Turbidity, TDS;
Y=1274363 TSS; DO; BOD; COD; 1. MoE
- Location 2: S04, TN; TP; Pband 2‘ DoE
X=0491299, Totat Coliform Once every |1. DPWT 3' DOWRAM
Y=1272570 - Monitoring on 6 months [2. contractor 4' Local
- Location 3: solid-liquid waste ) )
X=0493103, management authority
Y=1268628 - Monitoring the filter
- Solid-liquid waste system cleaning
storage and filter
system cleaning site
Alr quality - Treatment pland, filter — Monitoring on
site solid-liquid waste | L MoE
2. DoE
- Slufige storage management Once every 1. DPWT 5 DoT
~ Solid-liquid waste — Monitorirg on air quality 6 months | 4' Local
storage parameters. TSP; CO; anthority

A4-58

%m/
i




Annex 7

Resource

Monitoring Locations

Methodology and
Parameters

Monitoring
Cycles

Responsible/
implementing,
Institutions

Monitoring,
Institutions

PM2.5and H23

— Monitoring on odor from
waste storage and along
the access road.

‘Noise and
vibration

- Treatment plant, at
mecharic room,
pumping room.

- Monitoring on the noise
and vibration from the
operation by measure its
level at the locations
same as air quality
testing locations

Once every
6 months

1. DPWT

1L MoE
2. DoE
3. DoT
4. Local
authority

3.2 Biological Resources

Ecosystem
(Fish)

— Cheung Aek Lake near
the project area

- Monitoring on the water
quality on the
parameters:
temperature ; pH;
Turbidity, TDS; TSS;
DO; BOD; COD;SQy ;
TN; TP; Pb and Total
Coliform

- Monitoring on
solid-liquid waste
managementt

Note: Comparing the
increasing of fish species
near the project area.
Before the project, study
team caught only 6
species.

Once every
§ mornths

1. DPWT

1. MoE

2. DoE

3. DOWRAM
4. DoAFF

5. Local
authority

3.3 Sociv-economic Resources

Resettlement
(living
standard of
affected
household
meonitor)

— Residential of the 7
households who are
affected by project

- Monitoring on the living,
standard of the people
who get their aquatic
crop by ensure that they
witl have a better living
before the project exist.

Once every
6 months

1.DPWT
2. Local authorities

MoE

MEF

DoE

. DLMUPC

. DOWRAM

B e

Public health
and safety

- Building, the filter
tanks

~ Place with the safety
equipment, fire
extinguisher, safety
Systern, fire alarm,
etc.)

- Pipe systein

- Electricity systemn

- Solid waste storage

— Shelter

— Accessoad

- Monitoring on the
atmosphere, temperatire,
and airing,

- Monitormg on the
management and
operation of the safety
equipmnent (Fire safety
system, fire extinguisher,
fire alarm, etc.)

- Monitoring on
solid-liquid waste
managerment

— Monitoring on the clean
water supply and
sanitation

- Monitoring on the
durable and safety

— Monitoring on the
provision of safety
equipment

~ Monitoring, the
chlorination room

Once every
6 months

1. DPWT

MoE
MOT
DoE
DolLVT
DoH

, Local
anthority

O s L e
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Amnex 7

- Responsible/ .
Resource Monitoring Locations Methodology and Monitoring implementing Mo}?lto.l-m 5
Parameters Cycles o Institutions
Instifutions
- Monitoring the medical
facility for first aid
Road - The intersection of ~ Monitoring the darnage
road No. 271 and and repairing the road
project’s road ~ Monitoring the safety on
1 MoE
- Access road access rqad 2 DoE
B m‘;ﬂ”;gmil;;d g | Oneeevery |L.DPWT 3. DPWT
. 6 months  |2. Contractor 4. Local
traffic congestion .

- Monitoring the authority .
installation of the traffic (traffic police)
sign along the access
road.

Safety ~ Households and — Monitoring the

buildings in project electricity system,
area emergency exit in and

— Material and fuel outside the building, 1. MoE
storage - Monitoring the oil and | DPWT 2. MoT

— Electric cable room or fuel storage Cnce every 2' Relevant 3. DoE
box — Momitoring on the 6 months |~ 4. DoLVT

- Place with the safety menagement and compary 5. Local
equipment, fire operation of the safety anthority
extinguisher, safety equipment (Fire safety
Systern, fire alamm, system, fire extingnisher,
etc.) fire alanm, etc.) 4/
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Annex 8

, . Rate AMOUNT
No. ltems Unit Quantity (SUnit) (USS)
A | LAND

1 | Flooded iand {Agricuttural) m’ 0 - 0
2 | Filled up land (Residential) m’ 0 - 0
B | STRUCTURES 24,281.40
3 ! Guarding house m? 106.20 110.00 11,682.00
4 | Bathroom m? 7.80 115.00 897.00
5 Shelter m? 73.40 25.00 1,835.00
6 | Awning (AW1) m’ 36.00 15.00 540.00
7 | Awning (AW?2) m? 120.80 23.00 2,778.40
& | Brickwall, 100mm m? 18.60 15.00 279.00
9 | Brick fence, 100mm m? 90.00 27.00 2,430.00
10 | Brick bund wall, 200mm m? 120.00 32.00 3,840.00
C | TREES AND FRUIT TREES 1,912.00
11 | Mango tree free 37 51.00 1,887.00
12 | Bananha tree free 10 2.50 25.00
D | ALLOWANCES 5,005.20
13 | Transport Allowance AH 1 150.60 150.00
14 | Income Loss' person 34 14280 4,855.20
SUBTOTAL 31,198.60
15 | Adminisirative cost Is - - 15,000.00
16 | External Monitoring Is - - 7,000.00
17 | Livelihood Restoration Program Is - - 7.000.00
GRAND TOTAL 60,198.60

' The National Poverty Line for Phnom Penh-2013 is 47.60 $/month/capita. The income loss allowance
is calculated based on formula in entitlement matrix: [(MPR) x (Number of members in AH) x 3]
which is equivalent to USD 4,855.20 (34person x 47.608 x 3months).

Note: - 7 AHs (zenter) equal to 34 household members.
- MPR instates a Monthly Poverty Rate.
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MONITORING FORM

Ammex 9

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for

necessary items that are decided by environmental reviews.
reports including measured data submitted by the project proponent.

proponent should refer to the following monitoring form for submitting reports.

JICA undertakes monitoring based on regular
When necessary, the project

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase
or project life cycle (such as construction phase and operation phase) should be considered.

Environment
al Resource

Menitoring Locations

Methodology and P-aranﬁeters

Monitoring

Cycles

Responsible/
implementing
Institutions

Monitoring |
Institutions

1. Project Be

fore Construction Phase

1.1 Socio-economy resource

Land use
and
Resetilement

2. Pioject Construction Phase

2.1 Physical resource

Topography
and erosion

Hydrology

Surface
water

quality

Soil quality

Air Quality

Noise and
vibration

2.2 Biologica

I resources

Fishes

Protected
Area /
Protected
Forest

Forest

Wildlife
corrdor

Wildlife

2.3 Socio-eco

noniic resources

Land use
and
Resettlement

Livelihood,
occupations
of the local
cormmunity
and gender

Tradition,
Culture and
Religion
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Environment:
al Resource

Monitoring Locations

Methodology and Parameters

‘ Monitoring

Cycles

" Responsible/ -
implementing
Institutions

Monitoring
Institutions

Gender

Water use

Recreation
[Tourism
site

Road and
traffic

Public
Health and
Safety

Aesthetics
and
landscapes

Risk

- 3. Project Operation Phase

3.1 Physical Resonrces

Topography
and erosion

Hydrology

Surface
water

quality

Sotl quality

Air Quality

Noise and
vibration

3.2 Biologica

| Resources

Fishes

Protected
Area /
Protected
Forest

Forest

wildlife
corridor

Wildlife

3.3 Socio-eco

nomic Resources

Land use
and
Resettlemen
t

Livelihood,
occupations
of the local
community
and gender

Tradition,
Culture and
Religion

Gender

Water use
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- Responsible/

Elnl‘gszl:ﬂ?t Monitoring Locations Methodolegy and Parameters gz?;iorlng implementing x:::;f::ﬁ
. ) Institutions .
Recreation

fTourism

site

Road and

traffic

Public

Health and

Safety

Aesthetics

and

landscapes

Risk
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Annex 10

Interception Point / Chamber
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. Y7 harvR—xr 2rET5ER
1.1. 7uv=7 FOEFR

7 R ERTIE, Al AN DHEEANGEY 100 TN 1998 FE D 169 JT N 2013 BT HERT)
EEBTAGIC K 0 IBRKEDHERK LTV DD, FAEMEIE AR O 720 | {HKITIERUEH & HE
K % 3 > T - HIE TR R L SN D L 72 > T D, SRLZRDN B RO 13
O 7eHERFE BN 70 ST VKRB ARZE RO E MM INTNWDLONERETHDH, £z
AR, BRFSSEZEITLE D IHE - BRI O ML CO3EA, BV LISREME T LT 5, FRIC,
A R HIR DI5 K DA S 4L 5 Cheung Aek 111, HEREAS 2003 47> 5 2015 4R 12T T
RE WAL IGAKICE D KEE
ERFE L, F7o, I BT
LHHEKEE Tl Z ZIZiiviATeiG
Kinb DFER WEDOHAKRRIZ
K HEKICEY | BREAAERTH
AL RIFTL TN D,

T O XD 7RRBUTHKF LT, 2014
DD 2016 4RI THEME S iU
7o [ 77 ) UK - Bk g
Ty b OFTRESNZ
VAR =TT ATEBWTIE, #HN
T b M L2 A, KBREE O H
b3 3% LV Cheung Aek it
Ik & e TCheung Aek JLFEX | %
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LEANEXIR)E L TRIE LT
BT, &BIT, AR T B
O FERE AR b E o 7o FE TR
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D 3 BEBEIT ST ALK 0 B 11 ATEZzIEORRTIIT
FRE it 2 SR LT,

7 R R AGE T R (R AR A R R oo TR OFTENC BT D R AKALEL S,
TAREREKRE)ELEFET 2O TH D,

AS5-2



1.2. HiAEr oo/ FNAEE

1.2.1. i EE
Ykt s 4 —0 EAEHE(EALBE)E LTI, EE LV DOED L LAV LEORH 5,
PUF, K& I2oWTEtiRd 5,

(1) E FERRE A BA 3% £ (National Strategic Development Plan: NSDP)
AR T EBFIXEZERERFE O L R HEFHIEE LT, Ty RATAF R
(IGRERIK, A » FIESCR:, 1TMBEE, SR B HIT D 4 ¥R OfENT 2 Fe B SRS & L,
(ORESTFORIL] (@4 77 DEBL &R T[QRM® 7 # —F% L JEHAIH]
[@WRE IHEGE & NMBRAFE | A B PSS ARE & - 5 IO HEIE (Rectangular Strategy) %
B/FTns

7 AT T EBUFIX D R 2 S < BIS R & L C, [E S Y B 7 51 NSDP
2009~2013 A 3KE, 2010 4 6 A 253K Lic, ARBAFREETIX, TK - Hkt 7 ¥ —Ic
RDOBFFTE L LRI, EREIRWICALET 57 XU B RE I B W T,
TR - HEAKRER O & HERF A HAREE & U COMEMNT TV D, £7-, NSDP 2014~
2018 (28T, NSDP 2009~2013 (25| & fi X, EERWICNIET H T ) XU %
BT RARTIZIBN T, K - KM% DAl & MEFF 2 BAHE & L CER T TV D

(2) 7 7 R EER T B S B (City Development Strategy: CDS)

T XL, ERROER LV OBREHR 2B E 2 72 BT, 2015 a2 HARE L
9~ 2 #0 T B FE kI (City Development Strategy : CDS)% 2005 (23K E L TV 5, CDS T
X, A%OT ) XU ORE L THRAEOM A2 B E LB EBEICRT D
S5OOEASEFE LT TOLMAIHEFEE), TQBRE & RIRNEN ), [Ofha & AR &
R, [@Ofh=tmtk), TORBERE] 228705, TNLHOEGAHEE FIZENZENAE
EE LT, HADHQO FIC KEBEBOBGIE] RO [TFARMBEEOMEE] A3, HA0E
@D TIZ PRI AT L] PMLEMITHHLTWD,

3) 7/ R ERER T BAZE # 1H (White Book on Development and Planning of Phnom Penh)
T RUEE, CDSICEESE, 7TV ABUN ROV THOXEIZL Y, 2020 &
REREE L L7 7" ) A DOR G T BHSERTE 2 2007 FEITKE LTz, £D%, TDOH
FEAEVR Z2 2035 4EICHEM L, EAICE LSz BHE BTt mEZEEERIC L D
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AS5-3



122. 7’rY=7 FEE

7 4R TCheung Aek MLERIX | (2 F/KIEMiak 2535 Z £ 12 L V. Cheung Aek i
WZIAT DIHEAMBEORIKZEY | b o & HizilkoK - A RERSS L I3dkEL B
eI 5,

1.3. FuP =2 FOE

TuYxr FOBEIL, WEROLEBY ThHD,

®1.1 HEBEEHRMND) ICE D HFEISOEFRNE
R N SRR
FOKALELS - B+ 5,000 m¥/ H
GEEERR 2 5 Lo) - AR i AIREK AR TE (PTF: Pre-treated Trickling Filtration)
T “392.0 km(1 % 500 mm)
| PR TR CEK D 00

) 72720, FPARFRIZOWTL, £k, FRETOFE, O£ 300 mm CTHEBEEICTEHT S 2
LeLr,

14. Y7 havR—3R bDOXEMH

T U RUERIZRBN T, FAKALERG & TR TE KRR R &2 FE i D DI TORBRTH
O TUKALELS OGRS - MERFE IR A A T OBV ARWZ Lo K m Y= 7 TR
T D NG ORI DR E SN D 2 AR T 572D, K7 v=7 b
DEEEHEIZ, ZNOOE DR, b E EiT 2 0ERH D, V7 harR—xyv
M, TS - HERPE BREE )5 k) O TRES BRI SR E S8 ) 0 2 BRI KB L CERiT 5,

[ FOKALERIG O EER - HERFE PRRE )81k ]

7 XTI IOKALERG O - HERFE BRI D o ToRRBR N RN T2 . RKALER
fiEk OIEER « HERFEBELOSAERICOWTHINBIEE T 2 & & bio, F/RKUBESEE O 42k
R TX AR IOBILNRMNETH D,

A - MERPE B ERE OB BIR & L Cid, BARRICIE, SRR KL R 15 TR AL
PR, EELRR, SRR D AR - TR VHIRAL Y KEEBS ORENRREEIT O,
F7o, FAEFIEES OB BLEE IR OV T, THKILEL - 5 IR ALEE O J5 B0
R & o T R, R ONEE IR O A BRI DWW TS T 5, 29 LIE
B2 LV DSO BkE A H 3L L C F/KUEL OEHs « #EFE B 21TV, AR TKESE
DIEHERINOER AR D Z &N HKD,

[ RSBG4S B R SR T S ]

TAEGT, R FEAI THIRIA B R OERE O kxR B DNE
HWHNZD LM TH Y . T D2 EE&PHER SN THWRWERIE, FARLABESE O
R DML RN HE & 72 D, FAKLE; OER - HEFFE L 4 IEfEICHIEL, 2 b
ZEMEICIET 27200, PREOKHEBIR 2 BB EAL1T O, b TRIESh
Tt & el LEHRRIC 2 PR EIT TS 2 L 0. MEBmEICET S M AOERK

AS5-4



KO AL ZAT O,

TKALBEYG O TE LS « HERFEBLIC M BEREREEROME, KDY 7 harR—x2 hOxt4
WA, K121,

ke EER-HEREEE DRI
B BIREICLLHEERES

1

Sk B l
X g R |
L R - Bk :
1

1

1

1

1

1

1

|

|

:

| — i 5RO W IR TREEEL - i

: B ‘ e
: B owlmee |17 ALARBOESERL, &
! ' | ABERICK TR TR LY
| I i £S5,

S L Gl LD R [

' AR R - ST A i

. FFEARONIR :

Ly " 5T RS 5T+ AR !

0 E@%-rw .

5 — zof U S i

| MR —— (R A | - R - - R R OVER !

L (REsei) i

P F# B - 8 A5 :

: Tk - A R !

! R B I - SR |

. *E%ﬁ————{ RO - B |

: ST A DS - A O fR !

! 1

VB [MEEE - PRAORE | AWER - 2 OO |

e e e e —————

B12 TROLEBSOER - #FERIBELERRMKE, VI baVR—3 2 FORE

1.5. V7 haryR—Rv FDOERBIRE

L5.1. TRLES OER - #ERFEEE ML

AKTm Yz FNCERT D ARG O - HERFEELIT, 7 AR R R
(Department of Public Works and Transport : DPWT)HE/K AR > 7' - T /KULEEES 58 (Drainage
Pumping Station and Sewage Treatment Plant Office : DSO)23H X4~ %, DSO OGN %, T&E
F(EHR BB OB ONR) & & BITHRAMEEC)IZ T, Sewarage Treatment Plant
Team (Z1% 2 A O IERRESFITE L TV D28, BfE, 77/ U HIZ IO TR AKLES 138
BLTWRWZ E0D, 20 2 AITBER DR 75 K OHEKEE ORERHE BRI ONZWIE O F
BUZEFEL TV D,

AS-5



IO MEIRAS v 71XV 7 haryR—3 2 MHEMGAETE TIZ DPWT & L < 13X DSO 2
LIRS TV DILERS D, KT Y=y N CTHERT S F/KULELOES « fERFE LIS
WVBIR AL 7 O—EEIRMERHAICRT, 205 b, HIBIELE DR E LE L
DHRREL, HHEMLE ., B/ ERENE R OKEEBRHINE D44 & T 2,

1.5.2. F/RLHELEEE 126% & MBFHESRE X &

WERTHSRE R D Y 7 b arR—x bdR#EF(L, DPWT O FREZEHRT L/ TH
% Finance and Planning Office Dk E 1 4 &, DSO @ Administration and Personnel Section @
BB 14 & L, MEFIREIRLERBIELZITO, A7 v Y =7 MW T, MEEH
IOV THE G722 TR B QSO A BRIC LB & S D SERERY 22 ik - Heifr o154 BHa 5
HD LT DHAERERFNAR D SEREG - FINOBEEITZ DRV D LT D),

£ & LT, DSO @ Administration and Personnel Section &k B 125t L Tik, B HERIRIEFE O
PEOIES - HERFE B R OHRE - ATIZB T 2 8E/1BRKCA . DPWT O Finance and Planning
Office BB IZxI L CiE, PHEHBONEZN O TREGHEICETIBNIBFREXK DI LD LT 5,

2. Y7 bhavR—x v DRE

DPWT KR DSO (2 X Akt 70 F/AKRLERS: O lE - MERE R O RS 51 0 5 & S 21
X0, FERAICER SN XRXREBIZILLTO LBV TH D,

o TUKLBHIG DMmAEARGE L TR IEES - MERFEBL S AU, £ O KALPEEERE 7S T e
Shbd,

o FKALERES & ARk L CRERE RIS E S « HERFE BRI 2 72 6O D IS 70 Hols 3 5L
B,
3. VZ7harR—3xrFORE
3.1, FAKAFRE DOE - MEFFEEEE /1AL

DSO ORE A LRI LY 7 harR—3y NERMICE Y . XFREFH D T ARIES 2 38
I OFR I ES - MR B CE D L O BFRRT D, V7 ha v R —x o FETHRICHIFF S
NWHHMBIZILLTO LEEBY TH D,

o DSO 2, {GAKEAGIALE « 53 K EE B A 5D &9 2 T AKES D& - #Er
EHLEA - R 2 B L, O EG ER OEE L EREHREN EF IO 5 2
LT, VT haryR—xr METHS, B HAEES - HEFFEEHRIZ IR L, 20
FHENC D < 8l - MERFEEZ M TE L L0 b,

AS5-6



3.2, T/KALERIEEETAR D IS HE R E iR

DSO ®OJik & K& X DPWT @ Finance and Planning Office fkE Z %R L=V 7 ha v FR—x
v REREIC LY REE D FAKABSEE TR M B RTEZ R ECE A L) FRIND, Y
T harAR—x 2 FETRIIHIRE SN DDRIZUTOLEEY TH D,

o DSO 23, FRer 72 T/KALEES O EHES « HEFFE B AT 5 T2 DB RIS O R - Fodk
a Ol WEEBOMA - BB N 2B L, TR - HERFE B DI S E2RE
TE5X912%, FTRIMERE 200 U CTUEFHENT M L, T KRALELLS Ok

FeHY 78R - HERFE A I TE 5 L 51278 D,

4. FRRERREDOWERITIE

Y7 havAR—xr METERRNC, ERRECROERE 2R 251k L L TREDIEHHA

WETOLND,

#x4.1 FRERERE DR E

g'i

e IE

B

fERBIT 1%

KRR D - HERF
EELRE/I (L

TAEFEOEHE & L THLER
A H R BBV T H % % 5
To. TR OES - MR
BEHDHESLE N TV B,

TAALERYG DRk miki ., {BIRALy KB
HOK~ =2 T VK OHERFE BT 2203
fERRENTWD, FE~v=a T VRN
FFHRIRIC IS & | JGIRAHE, KEEH,
EWEIEHBICOWCOHBET 2 b & Fhi,

1GRALER DA 7 & PR 2 B L
7o b CHta R DO IEERAEICEH R L
WHERCTHESND b7 71
XL B SRR B T= DRI H3HESL
SNTNDD,

V5 KRB\ Z B 5 2 FLbRE 0l M OB %
DOEAEIZDOWTEHBE T X | % i,

(hE 338 23T 9 ) &M O — XY 7o 84
WINx T, KEFEMHFEOE N T 7 ILF
AR 2 D A — ATIE U 7 @i e
R0, KB WG RAG IR S O EIRERE
~NDT 4 — RNy 7 b EDT, [ERE P
~ = a TVERER)) BERE TN D,
7pks, EEGEH~ = o 7 L) 13
TEHEMERT 5 NERER~ =27 )1

W EROSEMZTZbDET 5,
TOKALERYS D JERE - HERFEBE Ak WAFERH IR T AN BRI DL ST
BENZAT L D T2 8D D FLRE AR 23 Wb L EHERT D,

TN SN TV DD,

K ALEL (AR D
VU5 5 SR A SR

TAREBRG OB EBIC H TV K
KL 72D XFHRIEOMER - EAIGE
HISTHESL STV DD

TAMBBAFEE Y +—< v S MERL
EhTwa,
MR AR D LT A b & 5,

TAKAVERYG DN S B OVRE Bt
W2 230> 5 & FEEFADERR S A,
[FEEE 2 LI PREHEIZ DWW T
TANTE B0,

TR AL BRGNS F i R VR P
FHREFENMER SN TN D,

THEHE 2 DSO FE D FIZ LY DPWT
O T EBEH RIS S s (ki
£ 0 R,

5. V7 bhaviR—3 bOIEEEAGE)

DSO I[ZHAKRD YL 2 b 2 2 (EER « fERFE PERE /) 500 M OV B 5 1R E SCH8) 22 IR
BT 2, 1EHE - MERFE BEEE JRILH S D a v & 2 M T, REEIRY 2> DR 72 T KL

AS5-7




DIERS - MERFE PSR T D RE I 21T 5 — 07, MBRTBSRESRA LS O3 Lz o b
(3, TS - MERFEBLRE D SR(LIH S L 17 LT PAREGS OM BRI R4 5 3E 21T 0,
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HARN= P& FGEES - #ERFEHEE DRI Z | AIRET D, Ba iy M
FAALERIG O EER - HEFFEBLICKHSE L, X5E TdH D Sewarage Treatment Plant Team 045 #H
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Hilk « B E2 AT O0ENSH D, £, Ll - HATITI 2 T DSO OIEEE % 5 i
s - MEFFE AR ZRIETEDLAM THLINENRH D,

Flo. BARAN= L2 > FOEES - HERFEBERE A 5RAL)IT, 15 KB D B AT D
WTHEB 1T o7z BT BRI OKEE B S & 0 2 IKF R HERFE PRIE NS S W THEAN
BRzAT O, HINBERRZEE 2 DSO & T oWia EAl BT, KeE L RERE LS
JE U 7o F/KALES O RpE BEE I (SR [ - A R O SRE SR 21TV RIFHENS HD < kel 72
R - MERFE BTN D X O 2 AT SR S TV D DR T D, Fo, Eds - HfEFF
BRI L0 15 DI ROKE 2 HT s R IRMEIR O 2 72 &) DR BE~D 7 1 —
RNy 7 e @ie, BIEER~ = 2 7 VIRER) Z kT 2,

5.2. TFAOERGIEE MR DMBEHBEREXE

HARNZ P o FHBRIBRE SR Z 1 AIRET 5, MEEHERESED = L
5 ME AREEE ) FEIC K o TR SN D TR & M 2D Rree A IS - 1
FPE BT 2 70D BRI BRI B E AR D SR &AT 5 T LAV alae7e, B MR - Bl &
AT DANMPLETH D,

Flo. BARANzZ B LZ o MEBEHER E )%, DSO @ Administration and Personnel
Section BB L, TARLHIGEFMEE Y +—~ v FOERATEET 5 & & 61T FKRLER
G OTEEAIC LR AR T A MZOWTHEER - o T2 W0 FEKZX 5, £72 DPWT
@ Finance and Planning Office & B 1Z%F U CTl&, FURISEHEE(S2) K O AT EI(52) D
SERIZOWTHRE AT 5, FIRFIC, FARMLERE O EER - MRS BEZE 2 FHEpY AR kRE L
THEMTE DL, 7 o U 2 FPHEROFE TLHITOME T 2348+ %, L,
FHOLH 72 T/KALBG OB ITIZ AW E 2 OEBANE LR L T LB R H L 720, ]
HI & L CAHTE 2 4(DSO @ Administration and Personnel Section fii & . DPWT @ Finance and
Planning Office &8 ) & HITXHR & 5,

53. V7 bharrR—Rr hOBAEHE

FEROTRBIRAFEEOEMARIITRROLBY THY | LEE T LML, [EHEE - §
Frgsipe i) 12 2.53 ANH. THPEGRHESRE P2 12 134 ANADOAEGF 387 AA ET 5,

(1) FAKESE OEES - MERFEBRE 198k : 2.53 AH
VI FOVEE SIS & BT 3 FYRiE LEHI e it 2175, &6, &

AS5-8



EETHITIZY 7 FaryR—3 2 FORIEEZIT ), IREWIM 28 U CEEZEHEZITV,
BT LR E NI JICA 1 o R T HEEICHET A0 T 5,

BN Vkan

LLIFIC

% 1 8] : DSO % & ¢e DPWT BAfRE & FEORMRFEIZOWTHLA - Higs
179, TR OJF S 4 O LB AR DWW iR AT > 72 £ T,
JER D fiti gk 23K 0 722N DEEFRINA & FEhiax O BRIEIC OV T L, Al
RICKIT D BRE AR D, £, HiR - HERFEFBEOEENE/HY A RO
TERL T #t A& FRE L 7= B C . DSO BB MER T D 1EENE/pH Y X M EE~—
AN BRI PR SN T D E I R L, ABRENRA 9T
HIVUTEIERAA L CICEE 258 T S5 RISV CRIRIEE & Wik 2179,

55 2 W AT & T CRIEE T Oftiax 2 I U722 2s & (i L3EH 23T 5 — ik
()72 B 2R O BRAER L LIAL O )iHAE - HERFE BRIESEIT 4R D EHIEL N HR 21T O,
BN RN A KB B, (GRS OB HEIEOM, HEE- BoOFHT )7,
GNEKHCEREE R E b EEN D, T O OHANB IR 4 B £ 2 HERF
EHEE(%) % DSO BB DO FIC X VIEKT 5, & OMIZEBEINA R — T —
DEABOENE~ = 2 7 MTIN A T, KERMFPER DHEKDOTA, i AKE
D FIERE PTG VRN D BF EA~DOXIS b & O T NEIRE I~ = 2 7 V(&
(%)) Z1ERk L., fHBIAATRIC DSO BN H L L Clilin 2 i & 5 X 9
Wl T %,

53 W HLABIA . KRS D EES - MERFE B O E RN EZ L E 2 — L
AREA T L7129 2T, DSO R & & HICREMIRO F R E XD, 72, (B
2 HNIMRZRIC SN S A 7= D)W CORZHNZ BT D iBERLIZ DN TT — &
ZUEE U, KRS U Elis 5 RSk D BRAR 2 R . [HERFZ BRG]
KON DEIRE I~ = o 7 VIRER)) 58St 5,

. TTEER - MERPEEREE /) SRML ) BB OB HYE BRI 2R,

AS5-9



B D REONEMEE (1/2)

=23

=33

1 H BE:AARNO I ARTT
2 H | - DPWTAHR L ODSOFHERE ¥ 7 hariR—x > FORFENAE 25 - ke 1), 281 B B34S TE8)
NEDH - ik
S JICAH VARV T ~ELRE, EENFHH
3 Ko | BATE RN ER (HRRE, 5T % [BiAm@RHER (SEH/EE R O B R (57— & T 7 4 —
AN, EELOWHL Y 2 A%) FrxyZ VAN ¥HEOWMHEL | - HERER, WL Y2 A% |
*DSOREIZ Y 7 ha v R—x> b [Va 2%) | DSOREICIREINA & |DSOREICTREINA & HAZ 2 3
D E Jii S5 & w5 H 4% % 3 B
4 K AR ORI K OHERF B [#ERFE BLO B H /IR 55 [T 2@iis TOKE T — #
HEEE URPR - BRO) IR Mg R, A AEE, AME [ S0 L
FRAE)
5 AR FARERS OHERFE BIE B/ |[MEFFEELOMEEIE H /IR 5K |20 6 A M oidlisT — & (75
Y 2 N ofERE MR (GRKMMEROIAR A, HEFFE (VR AR - BATEE) B8 - 0hr
FOFHE - BH)
6 | & |DSOMME CIEM LRI iia: [ L 2 A6/ T OO REFF R BRIR L0
5V A NEEMER, BHEN TR DSOE~DEe TV v F . F—44%
WEFTO7 +u—7 v B
7 + [ZE]
3 H RH
9 H VA MRICHESE | MERFEIICLE [ OEEEB/ IR [HRLAYICET 2 8HE (G2 L)
IRIEH] - AMDSHESR STV D2 [ HiEE ORI - BKPESE., o (W52 &35 R Rk s Kigiz
DSOE L L bzl b a— TIVEAR ) I D ATREM S & D)
10 KONF R AMBBIE, FH0E |[MHEROEEEB/ MR E |FL
i CICEE 3 5 55K % Witk HifsE OKEEHEL  RINOBT. SME
ZAEIE A O - ZREAHI)
11 K (e L¥EEELx, F2HMOEB AR [MRAPEEHOELEA/ IR E [ADEO ST 21 E 2. DSOTRE & 3t
ERARIEIRO TREICOW T - M (GRS Wy S 0B EERS [\ kiR 22 MERFE BRI B 1) 23 &
BB BEGLMI . Pt & fed i, AR TR 2 AT
12 AR ORIk A KD 22 HIGAKRE [MerE B o EEE /IR S E | ERRICES S iRz cor 7
B ORI - AR ZHA L, 15 |ds (50 - BAEEDE [V a v &2 T ) GRS E O
TRALER S 3% O ERRN b9 5 BRAREE 2 | W fs i Bl - MR HVESE ORERR - B [k, AKE ST OINREFERE & o
W5, iR is) g
13 & [EER T OERR A KD 2 HAKE B [MERFE BLO SR B B9 5
OBRBUEFT « Fik, 15RO |7 A b Ehi
Ao L, MERFEELERICKT A HEL
iR 2R D
14 + [ZNE]

AS5-10




EE - RSk EROBRMES AROEME (2/2)

H MR 1 #23 #34
15 H KH
16 A V5K OEERNE 38 X OHERFE |[#k~ 7piilinr — 2 2 8H0E L, DSOR (#2311 31T 2 KB S Bt SR & R
EEDONFIZOWTHMEN+ST|IBEOE TR T TNy a—F 470 |L. EERIE~DT 4 — RNy 75
BWEFOT Fu—T v 7 £ ENG s d
17 K |DPWTAEE L ODSOE HIk~DTE | Lt — A A X 7 4 fERE L0 ¥ER KEOBNIIG Uz Eis - HeRE P
B M2 K o 7 OfEERFER [TFRO~ =27 L ThN—Sn7a0n ICktT 2 8ET X hFEii, FRARH
WZOWC T4 —7 v/ K Oy EHL, EHBEEH [+ TRWETO 7+ —7 v
=T (R) Z1EKR
18 A [FEEAE CEREmRR. AR oW, [EREREIICOVTERET 2 N [ EEfEL2EE 2, EhEi~=x
MERFE BRO R YEN) DT L OV | O FE, BN+ TRWEFT O [Ty GRfhiR) % 1ERL
FE2WITE B~ DR R T H
19 A ncan s BT EEI~HE, B [WERER COBIREAER. B [RTEE. M5 AREHI BT 55
@ HURITH %jv?@?%ﬁa IZDOWT, HERFE PG (FREM B 2B, X F—~te TV
SLR DT OIZHERR - AT N
20 N EES T KALERYG O SR e R ER O FE N | ERD O FE R A REAS A M E AL
RITHR B Bl TG - Ak 2 dE
21 + KH K H
22 H KR KH
23 A T7k@ﬁ%®ﬁ$ﬁ%&%%‘ﬂ®%ﬂﬂiﬁ DSONk BT & 2 MERFE B8 O fe &
RITAR D Bl s b
24 K TRt E i) R ~REE I B~ =270 (&R BX
B % HH (GElS - M P I 1S U\fﬁﬁ’éﬁiﬁﬁf/ﬁi* RALRERE ~
HYEETH, RERICBIT 2 E N (oA - S, 7 — 2 & - EHIR
B VBIRAGEE) 1O TH &k [ ofER
!
25 7K DSOMB AERR LT-fERFEEREE |V 7 b a v R —x v b EREFHE
ZHERR. HEAS T TARVERO K
TAu—=7 7
26 FS DPWTAHS R L O'DSOE Bk~ | « #E T ERe &
e W, BINBIRNAO ST & | - DPWTAEFS L ODSOE Bk ~D
OV 3HATE B~ D R RE AL H Wil - ek
27 JICAK Y RO T RGBT~ B |[JICAH VRUTHEFT~HE., B
® o R T B IR T I
28 + EESS AAF
(2) T/KAIRIGEE IFR DM EIREIE : 1.34 AH
DITOEEHSHIES X | B 2 BIURET 5,
F2REETTE
o 1M S - HERFEPRIC KT DS EH %ﬁ@igﬁm%éﬁﬁ-%ﬁ\

REHIREE - ISR E O RS
B E)N IS s = R - 2 KEE

1T, FA

E=N
E=2AN

o W2 (HE1HPANFCBILEETHL Z LI

CIGRAVERE: 0B & O &2 3 L. IR
zbz”bfb\%nin&“ I HERR L., FRAE
ATl W C 7+ —T v 7 %2179, £7-%

Do DRHRZEA~O ATIHIE L < fEfeAIAT
z))T+ y77 L j/)ﬂé

Ze g 8 T T AUV O HEFRHE B e OVSE BT 31 B O VERFR 5
ELTEMETHEIZONT, 7 XU HR
B 2@ X T FlonW TR A’

s o MEFRFE EREHE O BCRIZHE D T FR
(2R D Mk 72 TR OEY T L BT O

LI AN
LIS, TMEsE

10
AS5-11

TR R ER (G Ie A

ﬂﬁb\ﬂiﬁﬁélﬁﬁﬁéo

i%)ﬁzﬂ;ﬁ B 5 EERIC
74— KRy 7§

S SRR
179, MMz T, &

TSR E SR | BB O BUHIE BRI E Il &R,




(MBEEER EXE] EE oW MES HEOEMEE
H FEH E1H 24
1 H BB B ANS L RDT
2 A | - DPWTA I L UODSOFHIRE V7 Fa v R—x o FOFENAE LY - BECGELS). 2818
IEBIEENAE OB - Wi
CJICAH VAR T ~EEHE, THEINAZH
3 K|y T arHBEAICH L TTEBNA L B | - V7 a U824 icxt L CEBINE & B
D7t OFHE L OEIHEENEDER - fR
[FALER R R A B $1Y L 0 R [ PREAHERF R 2 L v e o
B0 5 H 0 (GEESHERFE BRI 3800 2 PRI stk OKE OZE(LIC X 2 H B~ 08
H., #UEERICBIT 5B M, HIRLSESE) |0, #FFEIEROLT) SlonTh Xk
IZOWTH EHEE
4 K FRAERYES OM BB ORI 558 |RFIRE~ORANEOGHT - LEa—, Hfif
DS TRWEFRO 7+ —7 v
5 K Ea‘ BatE OEBCIR D REOR &, BT | oGS RICE S 3 A NERBOEH - 4y
RSO Ty a—T v Hr
6 & | TARLBEGEFHEE Y + —~ v N OEkiEE RLOMTIZ S W R R EOB T
7 + KR H
8 H N
9 H  |DSOWEE TIER L7-RE 7 4+ —~ v N 2R, | FARBRSF RIS G HE & O i fb 38
J4u—7T v/
10 K TFARAERSG A R ST R R FR T K RVER I B R ] 0O 3T 2R
11 K |DPWTHE B TERL L - 4R RIS R E A HegB,  |DPWTHRE CTER L 7= F /K QVEE 55 58 35T 5 1 % ffe
TJrua—7 v . b
12 A [RAREERICKBIT D 32 NERBOEH - i |F L
CIANE = !
13 & | E o ES W R L At B EOBEEIC S TEEhiE T (BAAET A N D ENE & 2
WTCHRiE ie)
14 + NG
15 H KR H
16 | A [HRAET2FOER, BEA AL Bbns Y7 arigEmasicksd, 77 v~ ficxt
EFO7 4 —7 7 T OHEFFE BRI OB - RO £ B
17 K NKFEHEEICEKSE, ARBAESNOMFEE] - fTH OWHEREZBE X, 5RO THEGHE
O BIABIZ O W TDPWTARRF L ODSOE |Hilcfit7z> 4 — K Xw
PR~ - Wik - SRR
18 K (BT oOWEERICESXx, Vo7 ardgEs s EERk
L L HITPCHEED LE L OXEMEIZ DN T
fEt,
19 A | IEERE R AT X OWRIENE BN~ O EEEEE | - DPWTAE ¥ L O\DSOE Hk~ D &
JICAT VAR T REF~HE, BE) . D UR| . JICAH VBT HEFI~RE . BEH LR
T3 T3
20 N EES S A A
21 + 5 -
22 H 5 -
11

AS5-12




RFANBAGHHZ F L0 D,

ZE: A/R

FEE |

0.67 0.93 0.93
L - M EEAE NS h h F 2.53 | 0.00

0.67 0.67
HBHEEEXE H F 1.34] 0.00
&t 3.87 | 0.00
B 5-1 VI haviR—32 b OEAE

6. Y7 haviR—xy rOERY Y —ADREGE

V7 harvAR—xr MNERY Y —AX, UTOBEHIZIOVAa P LE Ly ML DHE
BEHRAICIT O,

o T URUERTIR, FAKRES; & AW AR RIZAN O TORATH Y | Fi ok
KRR %2 SR T CE BT DR ERICZ L < FHEIRY - REIBIHEFIZSE > TR S
RO BE S O sALIR A58 U 2 AT RIT D,

o  FHENCHEDSXEHXEOHEBEZHM L EH T AHEMNENARZEL TW5H,
o AF XD F/KMVELGIC CHEA S D KBS (BT A EUK ARIE) X, BHASME
OFEWTTH Y . AR D AL OB S S b,
7. Y7 bharviR—xrv bOERBIRE

V7 hAaryR—xr hOEKERTRORIILLTO LB THD,

12
AS5-13



EEHTUE L7 CN LA

Hx
W E S UHBEOSEE
X/ ¥ P2 UNTBEOWZE @)

HEW)2EHETHNT
SEWES EEoHEUHE (1)

HEIEE LW T

WHEO
EEESHYE NLT-28HS
BWEC/ Y LU UUBEORE (©)

WHONLT =
2ESWE-/QREZUMANL L
i CEXEYOEEIZESHY
" WHUHONTENTIHY (O

EHOWYEHY BT IEH I
B WY X (EYE EMOE
WESHY BEOmSHWHE )

WELWES P - WE |

BHT

B AL

NELEES LT - WE-

Nk — e

b

HEHSE - TH/HEHESH

W/

FEON W FER-

EHE/ T/ HE B -

HEEGHEMNCL

BB EE

HEREEIFN

I/ G Y

T4

LE

9¢

G¢

1£4

—
—

€l

¢l

BHT

4]

H

|

¢l

M

(=]

al

H

|

¢l

0¢

H/&

13
AS5-14




8. V7 brarsR—Rv rDORERER,

YT hAarvR—=xr FEBORRMITUTIRT B TH D,

MeERHE BEET (R AR - AKEE B - BRI DO BAEREITIR D~ = 2 T VRO
TEED A FFERFERA 7Y 2 —v, FhafR], 1EESHI RSN TND)

EIE B~ = = 7 V() (B R OFREICIN 2. T, KB I HED B <075 ek
RO T DKM T 0 2D T — RNy 7 b8 TR %)

BERET A MERCGEWGG, ERRE, SR HEE)
FALEGRFIRE 7 4 —~ v b, MOATMEEDOFHRE T X MR
FRRVERG AR IR ISR o

KA BRI TR

TAGLELS O T R MR IZBE 3 5 ek E ok
FROBRREEZEDE DY 7 baryR—xr FNETHREE

9. V7 bhaviR—xr hOWIKREEE

Y7 harR—xr NOBREFEERITITROBEY TH D,

#=09.1 YI raVvER—32 FOMESREE
HH SFACT M)
RN =4 3,358
[R5 3,448
MR GERE ., HRE) 6,985
& Ft 13,791
%L — bk 1 1US Kb =111.84 F

10. MFEMOEL

V7 harviR—3%r FOERIETHH RS TROEHEIILLTOEY TH D,

SliIhe) AN WTTRVAE S

DSO 1TV 7 ha R —x FOFEMIC L0 BAGF LI a R LT, 47T
IKALER S 0D T « HEFFE BRE ] 2 ki (SN2 %S, £ 72 DPWT 4, [F] Finance
and Planning Office 23 2537 2 MBI IS & | WU FHREY T - #7007
DI 13 %,

H e TR OMR

7 SRS R L OV R R T & D PRBE RS T, BT D,
é-l’@‘ﬁz%%kﬁz%;g;'fé\ %%%f?ﬁa@ﬁ E{Etj; DSO @J:rfi%%(%é DPWT 753//{?
5 o

14
AS5-15



ANERCE

KR ZHH S A& UTRFEIEORRE 2 /I, 2 ofkiric @+ 2, Zo
AMIZIE, TGOS « MEFFEBLICEE D, TORENH . BB R LT
FAITMA T, FRRANIZIE, FARLBGNEICB W TOKEREZFEMT 52 L b
REAIC, KEEBIRLBEINE b B b D LT 5,

Supervisor(Trainer) D & % & OHE J1581L. :

DSO DIk E D REE N4 UGG Th . MEFEIC TARLEL,; OFEER « MERFEPLIC
B 28K TE 2 L O | 1HiE - MERHE PREE 2 8L, T3 % Supervisor
BB L. O MR 5,

AT 22 TE B 00 S it S OV « RS ERIARHI] O EE

V7 harR—xr MIHOK T S DSO MAEHIEAVICIERR « MERFE BT D
SEZER, IEBIRCEROVERY/ R & EHE T 5 K 5. DSO 225 DPWT ~D & #i1H»
O B AR N S ARH], DPWT IC K 2 EHAHI 25 5,

15
AS5-16



COUNCIL
Technical Coordination Procurement Woman & Children -
. - . Other Commission
Commission Commission Commission
Specialized Governing Committee
Departments (1 Governor with 6
(including DPWT) Deputy Governors)
\
Admin Director
(1 Admin Director with 5
Admin Deputy Directors)
\
Public . Legal Affairs Waste .
Rdaﬁo",a"d Administra- Planning & Financial Ur HRM Inter- iHuman Manage- Procurement One W}dow Citizen
International . PP Investment <o <o P Sectoral . e . Service N
Cooperation | | i1 Division Divisi Division Division Division Divisi Right ment Affairs Unit C Office
per: ivision ivision Division Division enter
Division
Public Order & Planning Accounting Urbanization | [HRM Office Social & Public Safety | [Technical &
Relation and Filing Office | |Office Office Office Economic Office Environ-ment
International Capacity Office Inspection
Cooperation Completion &| [Local Support| (Financial Management | |Building Legal Affairs | [office
Office info Office Office Office Development | (Office Advertising & Local
& Office Dispute Waste
Protocol Statistics & Poor State Property| [Construction Resolution Management
office Data Office Community Office Office Office Authority
Development Office
Council Office
Secretariat
Office

(a)

7 ) X UEORAGRIX & DPWT OALE S

Director

Mr. Sam Piseth

(All) Project
Management Unit

Deputy Director Il:\)llip;gosﬁz:]or Deputy Director Deputy Director Deputy Director De,\;;IL;tyBE);rE:tor
Mr. Im Sam Ol ’ 9 Mr. Ney Sona Mr. Seng KimSan Mr. Chou Kimtry - Bop
Hay Phanny
Mo.torb|l$e Technical V(_eh|clr-7‘ Finance and Public Affairs Internat_mnal Land
Registration — ) Registration . ) — Relation — Transport
A Office A Planning Office X ¥
Division Division Affairs Office
Office
Districts' Drivin Public
Public || Public Works Licens?a | | Lighting and || Taxi Terminal
Works Office Division Traffic Signal
Offices Office
I?ike And V7 harR—xrk Weighl?ridge '
— River B?nk VT I8 R 4 O e L —  Station [—Gender Equity
Protection
Division
Public
[— Garden and .
Public Order Plant Office | | Road Traffic
Safety Office
— and
Cleanliness
Division Drainage
L Pumping
Station and L River Transpor-
- e s Sewage tation, Shipp.ing
{ /J\ :!v/ﬂ:fz;/ k ) o Treatment and Port Office
(IS - MERFE AR ) 98AL W5 5 IR E S ) 00 R AR Ak Plant Office
(DSO)

(b) DPWT DOFHFRE( Y 7 F 2t iR — 3% v b xSk 2 R TFHoR)

16
AS5-17



[1]

Chief
Mr. Dourng Chansarath

1] | 1] | 1] | 1] |

Vice Chief
Mr. Men Sokhen

Vice Chief
Mr. El Sarin

Vice Chief
Mr. Chhorng Vantha

Pumping Station, Sewage
Treatment Plant and Pond
Canal Maintenance Section

Administration and
Personel Section

Technical, Equipment,
Repairing and Installation
of Sewer Pipe Section

Vice Chief
Mr. Sam Vicheka

Sewer Pipe Network
Cleaning and Vehicle
Cleaning Services

Inspection Section

] r__l__j

|

£ € ° 2 € € )
@ = _ € k] ®© S £ T [} > ®© ls = o
(4] @ o ©
e 2 R 5 £ N e8| 185 | |p& & oF 525
[= = © =) > o 3 W @ w= @ £ 9 - o ©
k<] T © O g S ° € - 5 © c X I IS
= (S 3 = =1 - © € o)) it T O 05 0
®© = o 2 T T = a8 oq"“lcc =1 c O
& - s 52 n S = cx o [E S8 = s s ©

[oR= c @8 o = o= s H I8 & o 2 o
o o] o g = Q Wol L 2= E % E T 5 O
< [clo c g E o 2 > £ © X QT Q5 c Q=
s |1z €5 5§ S l1l5alEz |Fzed 33| EgS
E ® = < 3 sal s £ ” 8 E 2>
o = I . © > =
1 [2] 11 [6] [0] [6] 11 (1] 1
(52) (0) 2 2 (25) (10) (35) (40) 0)

Legend  [1]: Number of Regular Employee

(1): Number of Contracted Employee
V7 haviR—xrhk
(50 75 G101 3R E SCHR ) D ek B2
HELf%

VT7 haryR—xrk
(G » HERF S BRAE 1130 L . SRS A
T SR DR AL
(©) HEARAR 7Y « TG EE(DSO)DAFR(Y 7 b = AR —3 v b kSRR % IR T

FKR)

Bk i MBI
HILEHES L |
e B S 2 | ARG 3 ) e T S O D R B
A FLE A 3 L7V TROAELT
35! T [ . LRI BDORNE)
B 2 | A LOME. ik
1 B (5T & | REAIABE, W
fal I

VI RarE—xyk
GElR - MR BERE J19810)
2B D ENMTBER ORI 5
(d) Ahig% OHEFFE PRI M B2 7 Sewage Treatment Plant Team D A X~ 74K

(/7 b oy B3 hRGE  FR P TRIR)

17
AS5-18



6. SEEH

6.1 JICAHA FSAEAVROTORREEZSTDLLE
HH JICATA FIA IR Tn = | BRI T OBREEERE BTk
7 MR 65 BRI SEE) THEER
LBOER  foMeEz7u Ve | BERESLKORAERE HIE | FFCRERPVEE
L BEARBE |y L ahmEc KT 2 B0 5 0 | (1996)D 3 BT, BLFABLE SH | 1720,
" A - A T3,
2. RFEDY, MBR. HIEM, 5 | At RMoEToFRERLVI
B B QMR 230 & ORI S & | RN X BR BT AT & F2 0 L /e
NI-EER, EMER 72T, FIEZR B0, EREBREAICK
BERBHEICOWTL, BER | o TRBE SN EEBUIFICRE I
ZEPAM S T ORBERER | 2T iudien,
KORE, BR B BRTAL S L BE AR R . B
ATERREBIZONTIE, BB | IOV TRPIREBEES DIRET D
ST, EMFE RO R EESE | BIETIZBWTERSND,
s,
LD, /ME, B0 | BERE M O RAGHE S HIE | #EoMEIC>»
2 HROB | oo R 2B, (1996), BEEERBATMOFHiE 1< | Tk, @AY > —
B 2EREEE T, B ) v/ | TOENES(1999) K% Y IEIA/EIA ) | ICFBWTHLELL T
AR LEy AR 7ro—7T v 70 | EEOREICET L RN TA | WHR, vAX—
FHERCAA I OAEEL, KT A 22O TORIEQRONI | 77 v RO
1, RBRICOVWTIRRICHERE | e ¥=2 bOWKET
nTRY, WICBWTREBZREZ
[EIA/EIA #HEEOREICET 5 — | 12T 201 H
W2 A RT A IOV TOH | 5,
FE(009)K13E 1 o 7 =ik, T2, 4
IR, EFEE =217
ALY 2 — )V R R PR O R
IWOFTEHEATVS,
3. Bt 9 D | LARIOEEE & Ze~DEER | ICA A KT 4 NZBWTERES | FFCRE 200

DR o
. 7"

U HARBRFE~O B2 b INTHE
KRB G URBOMA - B
o

2IRAERY - RN, R
2 NEIE - aa i NOE = )7 33
AL - BET,

TV D AN O L Za~DR
BR OB RERE~ORBICRT 2
BRI DWW T R YT Ol
DO TH—RAICH =S T
Do

IEIA/EIA OFEREHTA KT A
DR 1 TiX, REZFICHLERE
WBPHEINTRY, 5L ;
WERER ; 1, K4, KKE.
JKER
FEWFRER Ak, AR, A
i, MedRfiRAE, JEY | ARRH,
W kRN, ERER, IR,

e - RRIEEIR ; AN DRER B E
Hit AR, R AR
EBLRFH, AV T7TFVRT A, H
B AWLREE, SUEIBRE, B s
/N N - S =L 2 VU T2
Bk, JefERER, B

HI¥ L RATIRAER. 2 kI, B
FEBY 722 B B DR IZ D CTHRFIZ RS
WRIF 20,

7220, RERA
OHNECREH D
FRIM 2% 2 9713
JICA B4 F
TAVIZEELE
BThH =T
W5 HDD, SEA
DWW TIE
Bl h R T D
EFITB WL
IR,

4. o, HE
e FHELE L

DL

LY EOREASEEICEY
DAy, FEME BOR, FHEZEONE
=F,

2. H RSB FERE D T
WIZHICHRE LIz ik o4k T

PEFERIEQOIZEB W T, T_TD
R DO NIA T SEBDTZDOD
HERN, a7 —RRe —
VCOKB, TR E ISR
536 5)LmoTIND,

FRIZ R & 7B
AN

A6-1




T

JICAHA R4 (R 7ayx
7 MR B D BB S BLRE)

TR YT DBREEER B

Bir7ray =7 b
TWE ek

HEEF N,

TS DIT AL, Rt rTRE 72 FIH
V—rFEREala=sT 40—V —
VIR G NBRIEA OEIEIZE D B
VIR T B OAREZ T D
DHAREL 725 (36 5F)

Fio, 4 £TIE, BE~OADY
BEENBICM A D720, REX
WOERBEMNEERLT S0, B8R
Btk B BRSO 7 X ek & 7= £
KRB IC B T S, T
TORE, FARKEITRO LD,
BRBEAL AL RS RN O Flee X 1
B B A B B B At B L TE D
Tt & DIESFRRD TV D,

AL B B) 72 5 15 T o b))
R, BERREEOLS. B
DEFETHMAHD L TAT —
TRV — DR T, 71
Y7 MEHEIC R,

2 ARSI 7R FIE IOV T ORLE,

fERZIIZ. IEIA/EIA HEEDK
ENZBET 5 — W ig4 K74
IZDWTOHRFEQRO09) DR 1 1T
BT 5 BIA 5 EOEZIHA OO
Lokt EhTna,

BRICR Z 72 OB
AN

6. LR K
O

LEEHRERMEIIERE
SV NOE RPN =S e AP
WL o [ElEE,

2 FRARDEILELER O B8,

MR 1. IEIA/EIA Eid
T2ODHTA KT A BEOMFE 1
D 4.1.2 £ FERTE IR ; FRbk i
Wk, RAE, ARARR, EhRE, DR,
MEREIEAE, JEY | AR, WS
KEbE, ZAERESR. B IZH W CRERR
SNTW5,

R R & 7 OB
1720,

7. IEHFERE
B 2R

LIEBROFERBEEORRE, o/l
1t

2B RFHIIC S 2 5D+
TR R O E,

3. EEICxT D ME A B = X
DEgE S, BEEZZITDHALR
a3 a=F 4 OEYRBINT L
AERBEE OSSR, Eii, E
=2 YT,

4. K BAIE B 5 BB RS 5
ET D8O, BBEZITHANA N
B T& D PIEICL D ERBIR
FH1E O F R B (T RHERIT O & —
T7H—KKY T —D 0OP412
Annex A |ZHEHL),

ERBIMRE - KRBT HICBET 2
1EHE(1996), BRERFCESFEAN O Fioi X
\Z B4 % B4 (1999). IEIA/EIA
HEOREICET 5 KR4
R Z A 2 oW T O TE(2009)%
@ EIA BEES CTRAFICERBR
DalEE, F/AMEEFRIR & Tz
W LML S, YEEICEBIT 5
1 R0 S o T & 1358
(BEENDTEDICHEMIEINENT
W5, EEOR/IMEIZ—EIIZA
Forerer b, FRICEBENR
F—NEEIE R BRI ERE S
nTna,

RRIZ R E 72D OB
X7, LasL7g
NH, HRDOT
2B 5 EEREE
1. FrlC HHIET A
FIACEALT, &
MThs,

8. SRR

.7vv=7 FAREFERKICK
ET 2B DAl & M,

2 REOFEHER N &+
IR IE IR X D B B ER
OEErELT-AR,

3. UHMAEERENBRCX 5T
EIC L D ERE® & LTk
ERBED 7= O (HEFERIT D
=T H— KKV —D 0P4.10
Annex B |ZYEHilL),

a3 a=7 I XD HMEEIT L
HBlZBW R I Twna,

F7-. IEIA/EIA SEfailiA K71~
WZBWTC, BERBEORIITEE
Mot DI £ -1 e B &
L T IEIA/EIA 15 E DK EICE
DB A BT A 22N T
DIRFR(2009)0> Prakas (fi ). P
L IZBWTEENRTIE R %
W, 2018 4 2 HAIEIES No. 22
ANK/BK 2B\ TH, EEER
HIZHOW TSN TN D,

RRIZKZ Ze B
X720, LasL7g
Do, BURYT
2B D EERE
X, Rl HHipra/
FIHIZE LT, &
MThHD,

L FANC R Sk, Tl
NRETH > - FREOAEDE
W= 7,

BIEVES MO IESA ICBBEND
BIVEA Tl E =% Y > 7 FEi
LERSIMOFEHIZ DV T ORI

RRIZ R X 7o
72w, =41
VTIEE DT D
WY R ET

A6-2




JCA A RIA v RiG7Tay=
7 MR B 5 BREEAE S BLRE)

B R YT DOBREEER R

BHiT7ay =7 b

TR

2.FELTRREME DO HBE=H Y
TEEE ST T2 Y e s N
KRIE,

3B AT — 7 RNV H —Z R E
Liz®E=4 U I Fhx,
AATF — VRV E—D+457 s
I & BRI CTOWE - BitsS
%18 U 7= R AR,

7 BSIA #A&51T,

IX7evy, LAL., 2018 42 AfFHEl
154 No. 22 ANK/BK (2B W T,
BB EOFEEICBIT =4
U > 7 (NHER B O ER) T e & A3
SNTW5,

E=X U 7L, IEIA/EIA #
EEOREICET DR T4
R A 220 T O HFR(2009) D
iz 1 1BV CEREEE EE I &
FNOREFHLERS>TND,
WEE T D
B, R EE AT s
s OERBISEE NS, [ERBIS
BUR K OVE B A2 BRI L= b D
T<hd,

|

%o

A6-3




6.2 ALNFESDOFFER
AT —
No | Z&n a xR B PRI
57“_

e DT uV=y NI, H | @ £ERRNIL 7= | @ JICA 72Xz f T,
RO TT ) Y —F Tz THE ZELEZTTV, DV EDT
~ %K Chueng  Aek 1] 03, XY ELGIETEE R
DIREEUGE, OB ALETE S DB X TN, JE 3, 22— pT 2
NHFETH D, £/, v TR SIS LD E 2 T B EEDETFHEXS T
T LU T IRV T X— 1Z BTN &, 175 TIE,
JENERRY T K7l xs FF, 2019 | @ AT NI, HAE
ANUANIE T RIS 23 75 ET FIZITG S S 7 DIRFTBEN 1 LT
A% A9, BDOT, HEYHLEL

o JE T, 3538 H Z DL, AR IZE LTSS bDEEZS
5 USD RREEIZ/2 5 9, FHTH B, L7, s,

o X, EAHTHY FDPIHIIEIEE 2 S, o K2 r s f BRI
BIVEA 124,2008 £E12H | @ JICA 0 N7 7 AICH#E BT L, A< iR

1 7 ) v EENTWD 520 ha D Uy, DN F S BT &,

ARUHR Cheung Ack {HIN TH TNE, FHFEANZ LB | e FBIL, LR D &
%, #Bi%, BifE. 19 ha DE, S5 & L ThRR T
DOBE TR X 2D TV KELF &L L, KA B,

5, TR ZHS T2 FIZEHE | @ EIA F—A /5 EHES 7
o BETHE 2D TS LTIELLY, D, FHEEE D IZHEE
EZATHDLN, #iEd HpoH3,
L., LHIFTEE»D D o K F s MNE,
BN CTHUSIR T 2 T & T F D HEHE FE
Thd, ZORIFITERD REERL, VT
EETHY, TORBED DK TG AP &
HLTWD, 779,
® HRiE, EREEALASECE A
F— AIZFREFF AT A L
72,
o [3URfE 2 BT 100% FREILE TN ER L, #57 | @ EIA F—AlL, £TOF
AFnPx s Y R— FRINT 52 L AET ERFZD, K77
rB, B s, KT B, 2 MICKET S A5 PEAF
nYx7 MM, #HORE HZ T FEDHIH SR Y ZH] FIREE N L E S
ICRAIRTH Y, FARAL DENF e, ITRETH S,
B A W T2 O BRER L T fF—F (1, & I s hgf—TF—
#EIOV 27 FENLT A TN B A (E, T e 2 fD
H5, PR T B AN Bk &% AIEL (500, HTE
o K7u vy ME, i Jd & THS IZPIT 3 T&ETH S,
YA NELDDANZIZE S K7 = Tl o K72 x 2 NI, T
THEIFEOHHHLDOTH 5000m3/ A7 53 DMEE fiid ) e Tz 2 N DEFFE PR
%, RENSH, it B T BEDDY BTN
® RN B N DRRS T FHED 2% Th 5, I o D& ZA Tl

B S Miﬁfli CINTRI L:‘c,t T, PO ERE T B )

2 i S TEMENTWD(HE NETH S, ® Zi/T. JICA FHtfg T/
2 208D, ZAUNAEH FIHE, R e 2 SR EEIET S~ X
WS 5 L, ZAHINES 17372 DA I T DI =T BHELE,
—ERIZKERTH(D DIERTNE TH S, LL, TFHEFEDHE

HINPEE SN TE D
5o

® DOE (., AV mv=7
I~ D FE it T BHK BE D3 5
D, AEBARTaT )
reYdR—bT52 L%
HET 5,

o T Y I TFyUAR
U hMZkY, HEAZD
=RV ER/ AN ] A )
Z & m e, HRIE,TE

KBRS T NE T
R

SEFL) IR D =042,
2B G ET 7700 T
IELVY,
EENERI T WD 6 W T
1 A8 HHj & 7-X& THh

3

o T E I F I

b, =i kT H—DHtE
TEThHS,

TH Y, MEEGEH D=
DD THIERE A4S,

® FfF/L, 2018 4512 A 13
A 171757 No 168 (251
T, Cheung Aek #/ &
19.0736 ha #4717 2=
2 | EJFHG e R D 7
DI e L,

o K72 x s NE, MLFE
B FE THERIZ TR E S
HERT BFTH S,

A6-4




AT —
7 RV
A —

IA B

15

PR SR

KBNS b 2
LEYEALTND,

o K7 mTx s MIHIRAL

BLEATENRZLOT
b5, BIE, CO¥EEDL
FOX D E LT
AN

e KymYx/ NMIKEE

£ ZURPLIZZE 2 T
<

o KFu Ty L. HA

NEID DM ZRRNE, f
. AH, Btz
’ﬁ—‘%_%)o

e KT M, KE

IRA~DR DR 2 WP
%)

0¢9m917%m\Tﬁ

PG 2 R+ 5 RV
nYx7 hCThHDH, FK
VBB DFERR I & L C
LERER CTOYDTDOS
nyxl FThHAH,

o BRRIZ, AT Y=Y

&I ERT 5729
2T OF|ERRE & W
H¥5,

® Cheung Ack i#f] & Trabek
W=V 7, VAT
LTEFFES TR,

e K7 =7 M., %4
A2 0, EA
MERSLESAED, A
TuYxs MIEFR S m
Pz hTHBIED,
BT,

o K7y MIDOI
Hoom bicwE+ 5,

® JICA IZ X A48T
SEHER L D AR— N &
ZTHHEIIH LRI TIC
Lo TELIREETDH
Do

o K7 = FKJRIC
H5. 2 5BIT 00, Rk
NEETHY)TH DR
0. HEINDOTHE
DHTHH,

o K7/ hikix,
MOWRAM @ F DEIE
4 124,2008 FEICHE S
L TWVW5 520ha ThH
Do

® FRIZKIT B JICA D7 1
Yl MITRTHEN
BNH D TH D E & Sk
3%,

o /KNS FEERT- L
TWDO%A. HoRE %

o [EEE IR Do/,

JEIHE PIFEEE KIS
RS, T BT —
FrEITENE 1L, I
FRT B 7= DIV 24 o
I(CHRAET 5,

TEEREHLEIZ 7 S T
NS IEEDIEEIZ DT
FULZR 5720,

TESEZ1T18 G LIC L TIFE

Loy,
L)) ZAGA TIE L
2

IR H OFEENFEIZ (EEE
B2 LI L BT Z
IVTIELLY,

2N T )T, PRI
VO, EZDIEFE SR
14, FREETRERE, F
EETBIRL TITLL, 2K
B DZLL LA OHTH D)
ICREY D, [HIEEEMIRR L TIZE
Lo,
LD B E R L0
TIELL, FIEERS, #5
(ZBT L TAATF R L TIE
Ly,

TnPr s h A —F—T,
SFAHLN TR OF HEDT T
PSS T2 x 2 D
B DEFRD S8 &
TRETHD,

TN CDRBETHL, HEK
RN FAKE S R T 025 %
BRETHS,

Flat, % C'Borey /., //\H#E
TRRPHE R 7 A GG R 5N
EXThHS,

Fr LIS CHO e B
DBHSI HEKE O FAE
SRTLMIHNEETHD
B D6 EVLEEHRT
BLEITIT, HOEBR
BENDEEZ )T S T 512,
TR 278 (T
YL TIZFL b,

1A SR BEF 2 /7] | X
GB72017 X T4 A
LTIELLY,

B, KIS S
B, JCA DL 574tz
ARPEHZIR D #T e N— N T
—FZONSE L IIZE T L
TIELLY,

O IICA RN T rx s p oY

— N —E A
HEREFE L TIEL L,

o Wik, [T DO S

1A L&, BEER OBDES
bl L TELL

o il I Fr— X/t A

4 No 123 (CHIE X 7e
520 ha ~DR2 &b 19"
o
ZEICA It G T
DEEF DM Fhe Z &
NEFT B,
ZEICA 1d, BT
DI ENTTFT S, &
D plt, G - TEETNE
N I B 5 BRI R
AR NTTF TS,
K2 e fTIE, SE
PNEZ R T, B
RAEFIZUHFETES L 5
1Z73,
BRI, 2018 412 /13
A11@174% No 168
Cheung Aek 742 19.0736
ha 2 A7 222 P ROF
SEREDY ARSI E L Thr
B3,
ZBIFMOE L, Fak
PP HAHE L, RS
i, 15 R I5k
FHEI TS FETEIC T
KPS 5 7 X, 75
& TS,

ZBi%, JCA LB L~ X
Y= F LS
2 BETIE,
K22 ME MR
DFEFFEPELEE & LT
BT 5,

#iL, MOE &L, =7
N EENIE L OBF
IR S L oI, I
YD EFEIZIR D # 0,
i, FEETEE 7 e
DT ADEEIEET
3,
K2 e M, A4
~DEEEIZ OV T
BHERH Y, ZiEy
AT BRFDOENED T
12175,
BRFR OF i, 77 2N
RN AN T DM
DN 4 DJEDDIENEE
S —DEEFHTI Y A
T3,
TN, JICA &
B LT, FAHPE 17
Crl PDOFAE— T
CEEK LT, L,
Bl ETHY, ERs
77 2 Bt DFFEIZ IR Y #
P TETH S,

T N R OFIICA
(d, LREHEZ T,

A6-5




AT —
7 RV
B

A B

1EF

PR IR

M bk, BINEOER
(i aVASR

K7y I, A
WO e A Ex
. FooHRoET
Wb, EAERZERT
WX ABAC XY, kv
Bk & 722 %,
b=/ N (7))
FBUTHEEE B2 700,
KIyal 7 NI, &8
BN b BTN & R
REEE D,
AFaVxr NI, G
KOEREIZRIT 5% D
BRI D,
AFavxr NI, il
ORI A TR
L. B{EIZ LD Ax D
HZER BT,
KTy MIBITS
AEZYEIT, Cheung Ack
AT 2E D2 TK
HEHHE XL 0 D7z,

Z ORISR S
b, L, ZhussAg
oy b=/ FTH
HTLEBET D LM
TRV,

FBZISUNT, FFIZ Mean
Chey X TiE, KFRDE
IR ORI 2%, ~F
T1%0.001% T 5,
DENE, 51 7L TE
< DIGYLIRIFEAEL T
Do
FEIFIZ, &I 0RU
JF, BRED L H R
FAT A% L2 6
A1 AT S BORERE
L. BHEENRRKE B
L7
RN, YR AT 4
DX DA 7T O
DR THD, <D
RRWIA 7 T ARRIZ X
STIRAEL TS,

JICA IZ X AHdk, &4
B2 77 R T ~D
DOEMNFT, Aev=
7 M3k sz, K7
nYx s NI, KRR
VEKE B 5 Bk e
mH 5 BT, FEEICEE
ThHb,

Koy M, BE¥
IR L TH RV 5
25, TG, AEDK
IE, BN
JIZEOF L 5.2 780

o T, WP IS, B

BRI AL 3 4
FTEEL L THEL
vy

K77 2 | SE A
TSGR 505, 5
TRHE & AT T
VESPIAN

oz Y 7T/, #2700
FHRIC 1 BT T, RERE
TH =P S, R
To, [AfELRES TRIFE
B —ERETNE,
RIREZR &, #5K ONBORTIZ,
T & T KBRS 278
LTIELLY, DT D
TN, S DI 5 PR
AN AT 2

T, TP DO/
11, FHE LD T
LTIELLY,
FNEDFHIMZ T, EiH
Bl B E ST
L0,

LT HEEIHD p 1 L&
AL TIFLYY,
BLWEEL LT, [ —2)
(ZITA— DB ettt L T
IELV,
INFEDS V=D, AR F
L TS LHEFE I,
H G DREFEo D 750D
BT BT SR 52 T
IELD,
LT FEZ L2 THEL
v,
KNS TS T &
7o TIELLY,

GEE R, BERICL S
N D13,
RELRRZHEES MG LT
L0,

BT, BEERICH L TR =
T2 MIBIT S IFEREIA
SHEETIELLY,
BIFEER 77 L, s
NS BN A ~DIFRGE 5 S
OIS TIFLY,

SPIK D3 it bl D
kEE S0 E S, 15
(ZRE L TIEL L,

Trabek 2> 7L~ DE)ELE
DRI, EDC HifE Ll B
LTELT, HFEPE K
FEPEEHETH S, MPELG~
DESHEZR DL, EDC
HEIZTE, EDC 22 Huph2E
AR TGS,

Ia e s RS TD
RFRNE S 2R D FE 7 5 F
Do

® JICA & TF—A/L, Fih
HEHEL, NEDFHK
Pl o BT R T,
VTEEDWG L & 57 L T
22 fEN T
793,

o Az s ME XK
w TDEIZE, DL
DI LEHET S,

o K72 r s NIBELF
EEZ B L, A,
[Al— B a2 fd 3,

o 7 r s NTHL, L
DIEFIZBEFE L, B
LT VWIREEZ# 2 3,

® ZKINIICA /4, K7z
7 MNCEBITSEEER TN
R B Z T 5,

® L JICA /4, ZPHifr
B | R
I RRE 2 ST B E
Ntz HIET,

® ESIA Gi&ET—Lzu C
T, Trrz 2 MBI
BIFERIT, AL T
HEhTH3B,

® MEF £ 2#5/4, i ifife
NDELEF IR TN & T
» 3,

o JICA /AL D
FHERZE & i L T &
T, K72l bR,
JEHIEREFIZ A2 5 5 %
B,

LY =t A = /5
ST HHEIZ A ) EDC A A
AL TILFHEEhT 3,

o T R FfEo R
EEIWHTELE | TE
S

A6-6




AT —
7 RV
H—

IA B

15

oy

k. KEEEEYGE L.
KTl B JERIZEE K
IFERVISTH D,

Aoy x=r ML,
IR E 5.2 700, 72
Vb, BEOX /AR
T, EA, VILR—T
71—, AU—RFv b
75 I —EDR ST
DEFHARHET DIRFEX
BNV INE TH D,

AT AKABESHIFER I R
VN, BHADNERE, REE
LTWA L, Bxiczik
ayH 7 FLTLILTW
2o
H247= 0 o/KERE T
— A7 120-150L TH
%, BUE, AGEMHGEIX
500,000m% H T&H Y 2024
AZ1E, 1,000,000m% A £

THINT 5,
ARG TlE, = —h
Bk DK AT

52 kD, =u—Fh
/K13, Hun Neang &
B8 3 i
Trabek N> 745 F D 1,400
mm OEKE 2 2TV
Do
AEBHED 10% 735HEFEIC
HIZAD LT R&ET
»HD,

A= MITIED
LV, FRAER B HATEE A
WD 7= EDC 12361
<,

EDC &, HEMEEDE
KaATay s Mok
FRATRETH D,
ST 2 FEES D,
— %, BERD Trabek 7~
VTGN G B XAt —
A, 22081%, 7avxer
hFA NEfFED EDC 45—
TN HEES | X AT
— A Th D,
AFay s ML, #HH
BHIE U TEIEMEZ
oz Lz b,
A=DES/E N G N0
AREERRZOUNTIT, Bk
T, AN SR TD
RN, FOEHITA
W, Flm, AT
LTh, AL TiER,
RETHF LV TEDE
RESDDOITHEL,

® Zi L JICA /%, 5211
HE, EDC & B DMH#Z
BIL TaEs L TIFLL,

® 2L JICA /%, W11
SPLT, FFR[&217 723
IO THPENFA TS L 51
7EET 5, Fe FOL D
REEFHET T, R
BE 373,

A6-7




AT —

No | Z&n aRxyh Ve R
g“_

o HIN. TO-0 D+,
JIS2Z D> Y 57
DIETHZ T D,

o K7uyx s N A
a5,

o I UF = —[Xi, 100%D | ® BILGFHERTIF, K7 r ® # L JICA /i, £2TDLN
PAR—2ITH, £ 0T o hDJEDIE, AT D BFEEER & 7 L
SFPE EBII AT 2 (Z 1R SR G a ERA S 40 X2 fEHEICE
7 ME, BRIVLETH FRb5, LrL, €D Tl T 5 77 8 D HE

B 1% &
B

(Khan .
Sangkat,
Village)

0 PERECKERIMEZSR OB

I RABAL DB T AT
NHTH D,

o A7 M, I
F=—XDEY ThH D,
RIS FAKABRGD

TN THIORA T
HHENSTHD, 1277
L. AEZRMEILET
HD,

o B E S u s b
I BRI AR T oy
b BFHZ T D,

e yurx/l hxy THD
REFREEEA(IX,, sangkat)iX:,
THIFTA G D4 R AR
LTV, 7ed72 5,
+HIDTEEIL, FrEEN
B THEEL TWHDEND
Thb, Trdzs M
A FOPETIX, Oknha
Louk Hour X3+ AT
L. 27 U— hEERAE
EUM A TND,

o K7y = NI, KHE
PSR O E
Do

o TAKIL, 1A & AT

L. WE%E T 5, K7
oY FIERIFIC
KENUESIND, %ﬂ
i3 RO E % B
Fella Eif 5z &uO&
N,

o K7/ ME., /KA
PEBR OFEEEE T,
A& & XD EERRIZT 5,
BIfRREEIE, AT m v
=7 L35

o I Fr—KKDOALHA

Fudxr eFiET

Do

Cheung Aek IIlZ A ViAT

1K, Abﬁﬁﬁuu

WL NIET, RE

Ly,

TEEITEER TH D,

L %%7/;’1' ‘f’/él‘gé? /fé/(/\’
ICBEL) R E SR TIE
Lo,

° Chak Angre Krom #7 DA 4

DEEERPIZ L TIE
Lb'

o s NI, REZR
O L, FHRIEHHE
HEIZRE S TIFL L,

® Cheung Aek I~ 93
ETCDITKEMETE S
HFELG & T~ &,

o Iz fEICL
9., BRI TS,

HT B,

® MEF & #5/d, Hn9iZ i e
NDEEE PR TN & T
»H3,

® LT T =T PN
#—2 JICA 226 k&L T
b ob, FHECh TR
ICTEFES W, AKRDH N
RN 72 x 2 |3
B3,

o Wt kTR s A D
v X & —7Z72%JICA &
1Lz, Ll, &6
PFELTEY, BEH
FIEONT S S E P

g
2l

_#
WG FE

=
i

ARSI A
s

~

MHACA 2 2—1L
72 T7J<9LL}E*;E' (Eea G
FIRDOTZDIZHMETH Y

TEI~DRAEIL, 6 e

o N4 DIFYHITF~DREHE
ElfHtET S = & HE S
50

® MEF & #/d, (R~
EICHED S #EE 93,

® Zt. HARDHENEIZH S
<\ FHETR OV T B PR3

A6-8




AT —
7 RV
A —

IA B

15

FRIIR

BT, BREEA
T OEREE LT D,
A= FOEEE
Bz U THifE L2
LRSI,

VN = RVE/ S N R R
OEEENR LY BNl
B LEHLETD,
Cheung Aek {HIlZ AT %
15K, BIETH, Prek
Takung 1 FOERIZHESR
WERIFL TS, FHZ
TR T B2,
AK7uavxr MR, KA
T Z 55 LD A&
MEKIZ I W IREIC 72D
NN PRy i
Do

K7y v, KE
WHEICHEEL, Wtin
HEOENEZ D L
e, BIE, WITEND
FOEITRE 720,
ok, Aoav 7 b
YA NELD N A CH)
Y, FERPUKYEEZ
5 ENERESND,

o [FY~DEBEFZZITS
[EEE~, E#EWEZ LT
IELLY,

o WRERED, 1 2RT
=F Y 7SRO
ETHET D,

Ly T& SNH T
5

o

A6-9




6.3 JICA BEBHA KAV EAVAROSTEDOLIMOMGBEERBEICET S
R T LD FIE LB 3 47
No JmAﬁg;S;/uws o R DT DUk P K7m/§%;hkﬁé
FFERMERBIELOAE | [BARFEICBTHER | #BUVIEEN, JICAFA KT 4 KR
1 EmFBOHEEIT, WTRER | BIEERFREXITE28 WB OP4.12 I25¢\, 7
HIXEEE L, EITAREZ: | 2, No. 006 MEF, 2016 oyx s MREHIBW
REEZFES 5, WX DL, EREBERE R T, HHOBERERB
OFREEMEIX, 74—V 8 Rl XEhEE S L < 135 fd
VT A ICE DT 5L 9BE LT T
b, B,
FEHRMERBIRETT | ERRo@iE(Circular)iX, | K& 7258V TN ICATA FT7A4 FO
2 | bRINERL o | MEERR/IMET D 2% | B, EEOFIENRR | WBOP4.12 Z6EV, 7
AR R OVEEFEZGT | RLTWEN, EEOF | HTH D, oYy MREHZEBW
LIV, Koz AxE. B | THIZRES LTV, T, THOTE K MER
OMEYERY 7247 . INAD | ANF#oa vy g v R OREFNE 7 1 [0]38E %
WEROT ey bRl | 3R EINTWDA, il 1TO7RT L7 72w,
DAEFERMELRTR Y BT 7- | ofiFERH AL, K+ Lo AP S A=
DT, FHEROH | 7 TH D, =7 MRiEEREL LA
BhEniinidin s EERYRT ZENTE
W, HE oIt iTh
2725700,
FEERMERBERZTT | LEE N2 AFHOE | EUVITEWD, EEE | ICATA FIA4 VKO
3| bRIFNER SR o7 | EE#L2007) 128D DOFNENAHTH WB OP 4.12 1256V, i
A% B OETEFEEZDT | &, EEREO s | 5, Bixrm =7 Mo L
B, Kotz Axid, B | Fix, #iEZZT2EHK ~VOEEERY RTZ
OMERER 72 AR 1 . INAD | 1TEEWS, EREORI A ENTE D L) IciRtE
Wk Oy M| BIC LT, AEEITOHE NRT L7 B 720,
OEREFRMEZI Y K 7= | ERBEO 2 S5
DT, FCHERORH | 22 L0k, EBHEE
BhanglFnidze b7z EZITAHHFNTE D, L
VY, ML, EBEOPIEIT RS
LT,
ML, FTREZRRR Y 524 | [HHESEE] O article | BEDOERRMIEL | ICA A RIA4 VKD
4 | B AR 2 E | 2120k, (EEBEORNC | EICT S EBEOR | WBOP4I2IZHEV, A
ZFAIE T 5, ANETHE R REREE | BHEOREFES | BRRY e EmE 2
FEFEITIRMT 2R E | 72uy, A5,
NTW5H,
HHIE K OV O OF# B [ A 20100 12 | &V, ICA A4 KT 4
50 1. BEEORHCEME koL, WHEESNH WB OP 4.12 IZ4¢\, =
%, B ARBIPE DFTA F Al BCH RO THINC L S
BEITV, AT FE K OB O $R Ik A3 8
EITo TG H/IcnH, R hEinsg,
BhE DO FTA HED I 73 ]
RETHD,
KB MERBERZ LS | SOPs IZ1E. THWBRTF | REEWOITEN ICA A4 KT 4 K
6 | e s ME, ERE | EXRRERLTWS, . EEOFIENAR | WBOP412IZHEV, &
Rt E 2Bk L. AKX | ARAP THEIN/-HEHE | HTH S, VIR Y TR TTIE R A AR
NRFHILER S0, £ | 2 IICA OEM: A & L. JICA DR —~2—
RBdmimicix, MR RWEREME L B D, (B U TEE LTER
RITE—7 W —FRU ¥ | 2iE, 272 NOHE INBZERHELEEN
—,0P4.12, Annex A| I | ROHIEREOFHE 2 ) 5,
L OBEHREZE O DM
LFE LV,
FERBESEOERICE | IRCIX, 7oz y FE | KX BN EN ICA A4 KT 4
Tl WT, BEBEZTDL AL | MCERBEREREZE | 2, EBEOTIENTR | WBOP4.12 26V, &

;kOXFOaIa=T~4

Wz, FRC R EwRE
L THH, B REE
DEHEBRE LRTHILR
SRV, B RIER O

Y% BRI 2 4D 7o
LA 2 BT 2 AL
HDH LRI NTY
%o E7o THHEUS

tEcid, BRERE %

HTH D,

RIS 5,
SN DB E OBRITIE,
2 B <oREL Rk L B T
2 BRI BB M T
Do

A6-10




JICA 5 A K71/ WB

A7av=s MBT D

No OP412 R T OERE Heg P
BRicid, RIS 1T FEIRIINTVD,
ANxDBBfECX DI, 5
5, SiECHAEITDR
TR B0,
F BB IRE R O3 E, E [Social Land Concessions | {ESINIEE TH ICA A4 KT7A4 KN
8 | i, ROVE=F VU 7T | ITIRDENES, 2003) 12 | %, WBOP4.12 1256V, &
BWT, BEE2ZITD BWT, a2 Iz2—r0 MABMEE N5,
A& DGR BIMERE | BN FHEER E FE
VAN DIPTSR AN L. ERZmMEZRTZ &
PDRENTWD, Ll
FERSBINT., ERICED
BILTIEW 7R,
WS T HNA K= THHESE) 2, & | REREWVTEN ICA TA KT A K
9 Sa=T 4 OBMU LT

7 & A FREZR G H LAL
TOHMAEES 2T
e b7,

TH LR B2 O AR
WEnTns, Lal,
TG WV D AR A D FERR
DFNEIMENL SN TN
W,

n, EBEOTFIESATR
HTH D,

WB OP 4.12 [ZfiEWy, 7
RO TN E LD
fEALA 2 BT 5 £ 51
ETIES

A6-11







.1 EIA

o o
o

necessary items that are decided by environmental reviews.

EZARY T IA—LE

MONITORING FORM

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for

reports including measured data submitted by the project proponent.
proponent should refer to the following monitoring form for submitting reports.

JICA undertakes monitoring based on regular
When necessary, the project

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase or

project life cycle (such as construction phase and operation phase) should be considered.

Environmental

Monitoring Item

Resource

Result

Baseline

Standard
(MOE)

Standard
(Japan)

Remarks

1. Project Before Construction Phase

1.1 Socio-economy resource

Land use and
Resettlement

— The monitoring
on
compensation of
resettlement and
grievance
redress

2. Project Construction Phase

2.1 Physical re

source

Soil erosion
and slope
failure

- Confirmation of
license issued by
Ministry of
Mines and
Energy and
Ministry of
Water Resources
and
Meteorology

Topography
and erosion

— The monitoring
on the
topography and
the erosion at
the
infrastructure
construction site

— The monitoring
of erosion at the
road, protection
dike’s
embankment
and spoiled soil
dumping site

Hydrology

— Monitoring the
obstruct of the
flow of pumping
wastewater

Surface water
quality

- Monitoring on
the water quality
on the
parameters:
temperature;
pH; Turbidity,

TDS; TSS; DO;

pH:6.5-8.5
TSS:1-15
DO:>2.0-
7.0
COD:<8
TN:0.5-1.0
TP:0.005-
0.05

pH:6.5-8.5
TSS:<15
DO:>5
COD:<5
TN:<1
TP<0.1
Pb:<0.01
As:<0.01
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Environmental . . . Standard | Standard
Resource Monitoring Item Result Baseline (MOE) (Fapan) Remarks
BOD; COD; Pb:<0.01 Cd:<0.003
SO,: TN:; TP: Pb As:<0.01 Hg:<0.0005
el €d:<0.001 | (mg/l)
and Total Hg:<0.0005 | Total
COhfF’m} (mg/l) Coliform:<
— Monitoring on Total 50
solid-liquid Coliform:< | (MPN/100
waste 1000 ml)
(MPN/100
management
ml)
— Monitoring on As:<15 As:<150
solid-liquid Cd:<0.8 Cd:<150
Cr:i<100(Cr | Cr:<250(Cr
waste 6) 6)
Soil quality management Pb:<85 Pb:<150
- Monitoring on Hg:<0.3 Hg:<15
the spill, leak of Se:<0.7 Se:<150
fuel on the soil. (mg/kg- (mg/kg)
dry)
— Monitoring the C0:20 C0:20
material NO2:0.1 NO2:0.04-
transportation on $02:0.3 0.06
P 03:0.2 $02:0.1
road .No.. 271 TSP:0.33 03:0.06
- Monitoring the PM10:<0.0 | TSP:0.2
odor condition 5 PM2.5:<0.0
. . at construction PM2.5:<0.0 | 35
Air Quality sites 25 (mg/m3)
.. Pb:0.005
~Monitoring on H25:0.001
air quality (mg/m3)
parameters:
TSP; CO; NO,
SO,, O3, PM10,
PM2.5 and H,S
Noise and | —Monitoring on Day: 60 Day: 55
vibration the noise and Eyenlng: 50 | Night: 45
: : Night: 45 (dB)
vibration from
. (dB)
the material
transportation,
the operation of
any machinery,
generator and
vehicle.
— Monitoring on
noise and
vibration (Unit:
dB)

2.2 Biological resources

Fish

- Monitoring on
solid-liquid
waste
management

— Monitoring on
the water quality
on the
parameters
temperature;
pH; Turbidity,
TDS; TSS; DO;
BOD; COD;
SO4; TN; TP; Pb
Total Coliform

Birds

- Monitoring the
crime on
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Environmental
Resource

Monitoring Item

Result

Baseline

Standard
(MOE)

Standard
(Japan)

Remarks

wildlife
especially the
aquatic birds

2.3 Socio-economic resources

Land use and
Resettlement

- Monitoring on
the livelihood of
AHs loss their
income 7 HHs.

— Monitoring to
ensure that no
encroachment to
the STP area.

Livelihood,
occupations
of the local
community
and gender

— Monitoring on
the staff-worker
selection by
prioritize the
locals, gender
equality as well
as the disability

— Monitoring on
work safety

Road

- Monitoring on
the
transportation
(speed and load)

— Monitoring on
the parking

- Monitoring on
the repair the
damaged road
by the project

Public Health
and Safety

— Monitoring on
solid-liquid
waste
management at
temporary
shelter

— Monitoring the
clean water
supply and
sanitation

- Monitoring the
safety
equipment and
work safety

— Monitoring the
first aid room

3. Project Operation Phase

3.1 Physical Resources

Surface water
quality

— Monitoring on
the water quality
on the
parameters:
temperature,
pH; Turbidity,
TDS; TSS; DO;
BOD; COD;
SO4; TN; TP; Pb
and Total
Coliform

pH:6.5-8.5
TSS:1-15
DO:>2.0-
7.0
COD:<8
TN:0.5-1.0
TP:0.005-
0.05
Pb:<0.01
As:<0.01
Cd:<0.001
Hg:<0.0005
(mg/1)

pH:6.5-8.5
TSS:<15
DO:>5
COD:<5
TN:<1
TP<0.1
Pb:<0.01
As:<0.01
Cd:<0.003
Hg:<0.0005
(mg/1)
Total
Coliform:<
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Engz::::z:tal Monitoring Item Result Baseline S(t;}l ((;:]l;d S(?;pd::)d Remarks
- Monitoring on Total 50
solid-liquid Coliform:< | (MPN/100
waste 1000 ml)
(MPN/100
management ml)
— Monitoring the
filter system
cleaning
- Monitoring on C0:20 C0:20
solid-liquid N02:0.1 NO2:0.04-
waste S02:0.3 0.06
03:0.2 502:0.1
management TSP:033 | 03:0.06
— Monitoring on PM10:0.05 | TSP:0.2
air quality PM2.5:0.02 | PM2.5:<0.0
parameters: 5 35
Air Quality TSP; CO; NOy; 5313;8%501 (mg/m3)
SO, 03, PM10, (mg/m3)
PM2.5 and H2S
— Monitoring on
odor from waste
storage and
along the access
road.
Noise and | —Monitoring on Day: 60 Day: 55
vibration the noise and EYening: 50 | Night: 45
: ; Night: 45 (dB)
vibration from (dB)

the operation by
measure its level
at the locations
same as air
quality testing
locations

3.2 Biological Resources

Ecosystem

- Monitoring on
the water quality
on the
parameters:
temperature ;
pH; Turbidity,
TDS; TSS; DO;
BOD;
COD;S0Os4; TN;
TP; Pb and Total
Coliform

— Monitoring on
solid-liquid
waste
management

Note: Comparing
the increasing of
fish species near
the project area.
Before the
project, study
team caught
only 6 species.

3.3 Socio-economic Resources

Land use and
Resettlement

- Monitoring on
the living
standard of the
people who get

A6-16




Environmental
Resource

Monitoring Item

Result

Baseline

Standard
(MOE)

Standard
(Japan)

Remarks

their aquatic
crop by ensure
that they will
have a better
living before the
project exist.

Road

— Monitoring the
damage and
repairing the
road

— Monitoring the
safety on access
road

- Monitoring on
the
transportation,
speed and traffic
congestion

- Monitoring the
installation of
the traffic sign
along the access
road.

Public Health
and Safety

— Monitoring the
electricity
system,
emergency exit
in and outside
the building

— Monitoring the
oil and fuel
storage

- Monitoring on
the management
and operation of
the safety
equipment (Fire
safety system,
fire extinguisher,
fire alarm, etc.)
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6.4.2

G- RBIE

Draft Monitoring Form (Land Acquisition / Involuntary Resettlement)

Name of person in charge and filling this monitoring form:

Date of filling this monitoring form:

A. Preparation of Resettlement Site (*If needed)

Details such as:
(1) Site selection process and identification of
candidate sites
No. | Explanation of the site Status (2) Discussion record with PAPs gg;iﬁf II));f :fr
(3) Development of the site including infrastructure Completion
(4) Main reasons for delay (if delayed)
(5) Additional information (if any)
M
Location: 2)
1 Area: 3)
Number of Households: 4)
©)]
6]
Location: 2)
2 Area: 3)
Number of Households: @)
®)
)
Location: @
3 Area: (3)
Number of Households: 4)
6]
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B. Public Consultations

No. Date Place Contents of the consultation / main comments and answers

10

C. Resettlement Activities

Progress in Quantity Progress in %

Planned Expected

Activities Unit . . . Date of
Total During Till the Till the Up to the | Completion

the Last gﬁ::tzl:e Last Quarter
Quarter Quarter Quarter

Responsible
Organizations

Preparation of resettlement

Approval of

BRP fil’l(?, MPWT
submission to

IRC

Approval of
BRP MEF

BRP disclosure
on JICA JICA
Website

Budget securing
for resettlement MEF, MPWT

activities
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Activities

Planned
Total

Unit

Progress in Quantity

Progress in %

During
the
Quarter

Till the
Last
Quarter

Up to the
Quarter

Till the
Last
Quarter

Up to the
Quarter

Expected
Date of
Completion

Responsible
Organizations

Loan
Agreement /
Exchange of
Notes

GOC, JICA

Contract with
Independent
consultant for
Replacement
Cost Survey

MM

MEF, MPWT,
IRC

Contract with
Independent
consultant for
Income
Restoration
Program

MM

MEF, MPWT,
IRC

Contract with
External
Monitoring
Agency

MM

MEF, MPWT,
IRC

Establishment
of necessary
organizations
such as IRC-
WG

Number of
Organizati
ons

MEF, MPWT,
IRC

Income
Restoration
Program (IRP)
preparation

Independent
Consultant

Detailed
Measurement
Survey (DMS)

Number of
PAPs

IRC

Finalization of
PAPs List based
on DMS

Number

of PAPs

IRC

Submission of
Replacement
Cost Survey
report

Independent
Consultant

Calculation of
compensation
amount to be
paid to PAPs

IRC

BRP Updating
(DRP) and

submit to JICA
for Review and

IRC
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Progress in Quantity

Progress in %

Expected .
Activities Planned | . . ] i Date of Responsible
Total During Till the Till the . Organizations
Up to the Up to the | Completion

the Last Quarter Last Quarter

Quarter Quarter Quarter
Concurrence
ggi)roval of IRC

Disclosure of
Approval DRP
at Commune
Office

IRC, Commune
Office

Submission of
External
monitoring
report

External
Monitoring
Agency

Implementation of resettlement

Number
Negotiation
of PAPs
Section 1 Number
%
Elaborated of PAPS
later
Section 2 Number
of PAPs
Section 3 Number
of PAPs
Payment of Number
compensation of PAPS
Section 1 Number
of PAPs
Section 2 Number
of PAPs
Section 3 Number
of PAPs
Provision of Number
fand plots of PAPs
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Progress in Quantity

Progress in %

Expected .
Activities Planned Unit . . . Date of Resp OI.ISlb.l N
Total During Till the Till the . Organizations
Up to the Up to the | Completion
the Last Quarter Last Quarter
Quarter Quarter Quarter
Section 1 Number
of PAPs
Section 2 Number
of PAPs
Section 3 Number
of PAPs
Provision f)f Number
apartment in
resettlemf:nt of PAPs
sites
Section 1 Number
of PAPs
Section 2 Number
of PAPs
Section 3 Number
of PAPs
Pl"owswn of Number
assistance for
Vulnerable
PAPs of PAPs
Section 1 Number
of PAPs
Section 2 Number
of PAPs
Section 3 Number
of PAPs
Provision of Number
assistance for of affected
Business businesses
Section 1 Number of
affected
businesses
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Progress in Quantity

Progress in %

Expected .
Activities Planned Unit . . . Date of Resp OI.ISlb.l N
Total During Till the Till the . Organizations
Up to the Up to the | Completion
the Last Quarter Last Quarter
Quarter Quarter Quarter
Section 2 Number of
affected
Section businesses
Section 3 Number of
affected
businesses
Number
Site clearance
of PAPs
Number
Section 1
of PAPs
Number
Section 2
of PAPs
Number
Section 3
of PAPs
Income
Restoration Number
Program (IRP)
implementatio of PAPs
n
Section 1 Number
of PAPs
Section 2 Number
of PAPs
Number
Section 3
of PAPs
Grievance _ Number
Redress
of cases
Number
Section 1 -
of cases
Number
Section 2 -
of cases
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Progress in Quantity Progress in %
Expected .
Activities Planned Unit . . . Date of Resp OI.ISlb.l ¢
Total During Till the Till the . Organizations
Up to the Up to the | Completion
the Last Quarter Last Quarter
Quarter Quarter Quarter
Number
Section 3 -
of cases
D. Record of Grievances
Status
. . . Responsible
No. | Date Place (Received/On Contents of Grievance Response against Grievance organization
Going/Solved)
1
2
3
4
5
6
7
8
END
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6.5

BEFzvIURE

Environmental Check List

Confirmation of Environmental

Category Environmental Item Main Check Items \'(\leos-.': Considerations
' (Reasons, Mitigation Measures)

- (1) EIAand (a) Have EIA reports been already (a) N (a) EIA document is under preparation by
- Environmental prepared in official process? (b) N the Project and the environmental permit
o Permits (b) Have EIA reports been approved by (c) N/A is expected to be granted in October 2019.
g. authorities of the host country's (d)N (b), (c) & (d) Ditto
o government?
3 (c) Have EIA reports been unconditionally
g approved? If conditions are imposed on
o) the approval of EIA reports, are the
3 conditions satisfied?
S (d) In addition to the above approvals,

have other required environmental

permits been obtained from the

appropriate regulatory authorities of the

host country's government?

(2) Explanation to the | (a) Have contents of the project and the (@)Y (a) Public consultation meetings were held

Local Stakeholders potential impacts been adequately (b) N from 5 Oct. 2018 to 25 Feb. 2019,
explained to the Local stakeholders based explaining potential impacts.
on appropriate procedures, including (b) The comments from stakeholders shall
information disclosure? Is understanding be reflected in the detailed design.
obtained from the Local stakeholders?

(b) Have the comment from the
stakeholders (such as local residents)
been reflected to the project design?

(3) Examination of (a) Have alternative plans of the project (@)Y (a) The results of examination of

Alternatives been examined with social and alternatives are shown in the final report.
environmental considerations?

o (1) Water Quality (a) Do pollutants, such as SS, BOD, COD, (a) N (a) Some parameters including heavy

- pH contained in treated effluent from a (b) Y metals such as mercury exceed the

= sewage treatment plant comply with the country’s effluent standards, but after the
S country’s effluent standards? treatment it will be within the standard.

S (b) Does untreated water contain heavy (b) Heavy metal contamination is expected
é’ metals?" in untreated water but the concentration
g of the treated water will be within the

= standard.

(2) Wastes (a) Are wastes, such as sludge generated (@)Y (a) Sludge will be treated at the final
by the facility operations properly treated damping sites.
and disposed of in accordance with the
country’s standards?

(3) Soil Contamination | (a) If wastes, such as sludge are suspected | (a) N (a) Heavy metals in sludge will be dried at
to contain heavy metals, are adequate the site properly and damped at the final
measures taken to prevent contamination damping sites.
of soil and groundwater by leachates from
the wastes?

(4) Noise and (a) Do noise and vibrations generated (@)Y (a) Potential noise sources above ground

Vibration from the facilities, such as sludge will be installed in RC structures. If further
treatment facilities and pumping stations reduction is required, necessity of hood
comply with the country’s standards? silencer and soundproof walls for sound

insulation will be considered.

(5) Odor (a) Are adequate control measures taken (@)Y (a) Odor reduction facilities will be
for odor sources, such as sludge designed because the site is next to a
treatment facilities? residential area.

w (1) Protected Areas (a) Is the project site located in protected | (a) N (a) There is no protected area in or near
> areas designated by the country’s laws or the Project site.

a international treaties and conventions? Is

5 there a possibility that the project will

r;n affect the protected areas?

g' (2) Ecosystem (a) Does the project site encompass (a) N (a) No protected area or valuable

3 primeval forests, tropical rain forests, (b) N habitats exist in or near the site.

o ecologically valuable habitats (e.g., coral (c)N (b) &(c) According to the EIA survey, some
- reefs, mangroves, or tidal flats)? (d)N endangered species were listed in zone B
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Confirmation of Environmental

Category Environmental Item Main Check Items \’(\leos..': Considerations
' (Reasons, Mitigation Measures)
b) Does the project site encompass the where relatively far (about 3 km) from the
protected habitats of endangered species project site. Considering the site
designated by the country’s laws or environment (e.g. DO is 0.3 mg/I), the
international treaties and conventions? endangered species are not inhabit in and
(c) If significant ecological impacts are around the project site, therefore negative
anticipated, are adequate protection impact to the species by the project is
measures taken to reduce the impacts on negligible. Furthermore, the environment
the ecosystem? around the project site will be slightly
(d) Is there a possibility that the project improved by the project, thus positive
will adversely affect aquatic impacts will be expected to ecosystem in
environments, such as rivers? Are and around the project site.
adequate measures taken to reduce the (d) The objective of the Project is to
impacts on aquatic environments, such as improve water environment. Although
aquatic organisms? most of the project site will be reclaimed,
but as the area of the project is small and
present aquatic environments are poor,
negative impact is not significant.
IS (1) Resettlement (a) Is involuntary resettlement caused by (a) N (a), (b), (c), (d), (e), (f), (g), (h) & (i)
" project implementation? If involuntary (b) N/A Involuntary resettlement is not expected
9 resettlement is caused, are efforts made (c) N/A in the Project.
o to minimize the impacts caused by the (d) N/A (J) The MEF will facilitate the
rgn resettlement? (e) N/A establishment of a Municipal Grievance
3 (b) Is adequate explanation on (f) N/A Redress Committee (MGRC) which will be
g compensation and resettlement given to (g) N/A responsible for addressing grievances for
[ affected people prior to resettlement? (h) N/A the project. The MGRC will be established
- (c) Is the resettlement plan, including (i) N/A by the Municipal Governor in consultation
compensation with full replacement Gy with the IRC.
costs, restoration of livelihoods and living Any grievances of AHs in connection with
standards developed based on the implementation of the BRP will be
socioeconomic studies on resettlement? handled through negotiation with the aim
(d) Is the compensations going to be paid of achieving consensus. Complaints will go
prior to the resettlement? through three stages before they may be
(e) Is the compensation policies prepared elevated to a court of law as a last resort.
in document? GDR/IRC will shoulder all administrative
(f) Does the resettlement plan pay and legal fees that will be incurred in the
particular attention to vulnerable groups resolution of grievances and complaints.
or people, including women, children, the The handling of the complaint ends in the
elderly, people below the poverty line, MGRC.
ethnic minorities, and indigenous
peoples?
(g) Are agreements with the affected
people obtained prior to resettlement?
(h) Is the organizational framework
established to properly implement
resettlement? Are the capacity and
budget secured to implement the plan?
(i) Are any plans developed to monitor
the impacts of resettlement?
(i) Is the grievance redress mechanism
established?
(2) Living and (a) Is there a possibility that changes in (a) N (a) The Project will contribute to
Livelihood land uses and water uses due to the (b) N/A improvement hygiene and public health.
project will adversely affect the living (b) Adverse impacts to inhabitants’ livings
conditions of inhabitants? are not expected in the Project. Although
(b) Is there a possibility that the project their agriculture land will be moved, but
will adversely affect the living conditions adequate compensation and
of inhabitants? Are adequate measures relocation/purchase of the land will be
considered to reduce the impacts, if implemented.
necessary?
(3) Heritage (a) Is there a possibility that the project (a) N/A (a) No cultural heritage exists in or near
will damage the local archeological, the Project area.
historical, cultural, and religious heritage?
Are adequate measures considered to
protect these sites in accordance with the
country’s laws?
(4) Landscape (a) Is there a possibility that the project (@) N (a) Project component will not affect the
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Confirmation of Environmental

Category Environmental Item Main Check Items \’(\leos..': Considerations
' (Reasons, Mitigation Measures)
will adversely affect the local landscape? landscape significantly.
Are necessary measures taken?

(5) Ethnic Minorities (a) Are considerations given to reduce (a) N/A (a) & (b) No ethnic minorities or

and Indigenous impacts on the culture and lifestyle of (b) N/A indigenous peoples live in or near the

Peoples ethnic minorities and indigenous peoples? Project site.

(6) Working (a) Is the project proponent not violating (@)Y (a), (b), (c) & (d) Safety aspects will be fully

Conditions any laws and ordinances associated with (b)Y considered in the detailed design.
the working conditions of the country (c)Y Additionally, education programs will be
which the project proponent should (d)Y carried out by the contractor to improve
observe in the project? the workers’ awareness of safety and
(b) Are tangible safety considerations in health conditions.
place for individuals involved in the
project, such as the installation of safety
equipment which prevents industrial
accidents, and management of hazardous
materials?

(c) Are intangible measures being planned
and implemented for individuals involved
in the project, such as the establishment
of a safety and health program, and safety
training (including traffic safety and public
health) for workers etc.?
(d) Are appropriate measures taken to
ensure that security guards involved in
the project not to violate safety of other
individuals involved, or local residents?
. (1) Impacts during (a) Are adequate measures consideredto | (a) Y (a) They are mentioned in the final report.
o Construction reduce impacts during construction (e.g., (b) N (b) & (c) The Project will not cause
= noise, vibrations, turbid water, dust, (c)N significant adverse impact on natural and
g exhaust gases, and wastes)? (d)Y social environments. Adequate measures
(b) If construction activities adversely are described in the final report.
affect the natural environment (d) So far serious impact is not predicted
(ecosystem), are adequate measures with construction. Information on the
considered to reduce impacts? construction activities would be disclosed
(c) If construction activities adversely to public through mass-media on a timely
affect the social environment, are basis. Additionally, public consultation
adequate measures considered to reduce with the residents would be held.
impacts?
(d) If the construction activities might
cause traffic congestion, are adequate
measures considered to reduce such
impacts?

(2) Monitoring (a) Does the proponent develop and (@)Y (a), (b), (c) & (d) Preliminary monitoring
implement monitoring program for the (b) - system has been established and are
environmental items that are considered (c)Y written in the final report based on JICA
to have potential impacts? (d)Y Supplemental Study. It will be developed
(b) What are the items, methods and during detail design stage referring
frequencies of the monitoring program? comments of MOE.

(c) Does the proponent establish an
adequate monitoring framework
(organization, personnel, equipment, and
adequate budget to sustain the
monitoring framework)?

(d) Are any regulatory requirements
pertaining to the monitoring report
system identified, such as the format and
frequency of reports from the proponent
to the regulatory authorities?

Note on Using (a) If necessary, the impacts to (a) N/A (a) The impacts to transboundary such as

Environmental transboundary or global issues should be waste is not expected. The project makes

Checklist confirmed (e.g., the project includes positive impact to global warming

6 Note factors that may cause problems, such as

transboundary waste treatment, acid rain,
destruction of the ozone layer, or global
warming).
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6.6 TRy MEETHKERERUVHKEE
(1) KEEEROHKREYE

TR T ETIEL, KEHEOM % B & L7z [Sub-decree on Water Pollution Control,
1999(KE {5 #PS IEIZBE9- D E4)) 23, 1999 4F 4 A 6 HICHIE SN TW5D, RESIE, BEKR
RBESEY), AEBKDESR. /i, KEREEE, JoREE, eilF0BME, ==2V 7,
Frenl, &%, AR EZED TV D,

[FIES TED HAVTWAKEBRIERUE L LT EMZERERSE) o7, WL BT )
T OIS 31T B /KB BRBE R E N R E STV D (F-1), F - RIBES Tl [ARSE % P (public
health protection)] D 7=, AIH/KETOAREFEREEILAED 25 HA (T A —F =) TEZI LT
% (F-2),

®-1 KEREEEEVSHEERS)

No HH AL SLVEfE
1 pH - 6.5-8.5
2 | BODs mg/l 1-10
1. )l 3 Suspended Solid mg/1 2.4 —100
4 Dissolved Oxygen mg/l 20-75
5 Coliform MPN/100ml <5,000
1 pH - 6.5-8.5
2 CODwin mg/1 1-8
3 Suspended Solid mg/l 1-15
2. WHEKL ORI | 4 | Dissolved Oxygen mg/l 2.0-17.5
5 Coliform MPN/100ml < 1,000
6 Total Nitrogen mg/l 1.0-0.6
7 Total Phosphorus mg/l 0.005 - 0.05
1 pH - 7.0-8.3
2 CODwmn mg/l 2-8
3 Suspended Solid mg/l 2-75
3. fRRHE 4 | Coliform MPN/100ml < 1,000
5 Oil Content mg/l 0
6 Total Nitrogen mg/1 02-1.0
7 Total Phosphorus mg/l 0.02 - 0.09

HIPT : Sub-decree on Water Pollution Control, Annex4 :Water Quality Standard in public water areas for
bio-diversity conservation.

®-2 IKEREEEORFLEEE

No HH A (ng)

1 Carbon tetrachloride <12

2 Hexachloro-benzene <0.03
3 DDT <10

4 Endrin <0.01
5 Diedrin <0.01
6 Aldrin <0.005
7 Isodrin <0.005
8 Perchloroethylene <10

9 Hexachlorobutadiene <0.1
10 Chloroform <12

11 1,2 Trichloroethylene <10

12 Trichloroethylene <10

13 Trichlorobenzene <04
14 Hexachloroethylene <0.05
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PR FHEIZBI LTl [FBCS Cli(Annex 2 & L 0O) AR S L <IX FRA~DIHEYLROPEH
H:YE(Effluent standard for pollution sources discharging wastewater to public water areas or sewer)7)>
FENIEKI ) ~DREEDNRE SN TND08, BUED
LA, T URUETIR, R EESN TRV, LiEEET T~ TOHEKICD

HEINTWDH(ER-3), ZOHEAETIT ME

No HH FEMEIE (ng/l)
15 Benzene <10
16 Tetrachloroethylene <10
17 Cadmium <1
18 Total mercury <0.5
19 Organic mercury 0
20 Lead <10
21 Chromium, valent 6 <50
22 Arsenic <10
23 Selenium <10
24 Polychlorobiohenyl 0
25 Cyanide <0.005

public health protection.

T Sub-decree on Water Pollution Control, Annex 5 :Water Quality Standard in public water areas for

T TR N O F R~ | B ED AR~ O IR T S5,

x-3  DHKEADHKEE
e HLTEfE

No | A M AR~ B | A AR O T AR B

1 | Temperature 'C <45 <45

2 | pH 6-9 5-9

3 | BOD: (5 days at 20°C) mg/l <30 <80

4 | CODcr mg/l <50 <100

5 | Total Suspended Solids mg/l <60 <120

6 | Total Dissolved Solids mg/l < 1,000 <2,000

7 | Grease and Oil mg/l <5.0 <15

8 | Detergents mg/l <5.0 <15

9 | Phenols mg/1 <0.1 <12
10 | Nitrate (NO3) mg/l <10 <20
11 | Chlorine (free) mg/1 <1.0 <2.0
12 | Chloride (ion) mg/l <500 <700
13 | Sulphate (as SO4) mg/1 <300 <500
14 | Sulphate (as Sulphur) mg/1 <0.2 <1.0
15 | Phosphate (PO4) mg/l <3.0 <6.0
16 | Cyanide (CN) mg/l <0.2 <15
17 | Barium (Ba) mg/l <4.0 <7.0
18 | Arsenic (As) mg/l <0.10 <1.0
19 | Tin (Sn) mg/l <2.0 <8.0
20 | Iron (Fe) mg/l <1.0 <20
21 | Boron (B) mg/1 <1.0 <5.0
22 | Manganese (Mn) mg/1 <1.0 <5.0
23 | Cadmium (Cd) mg/1 <0.1 <0.5
24 | Chromium (Cr*?) mg/1 <0.2 <1.0
25 | Chromium (Cr*®) mg/1 <0.05 <0.5
26 | Copper (Cu) mg/1 <0.2 <1.0
27 | Lead (Pb) mg/l <0.1 <1.0
28 | Mercury (Hg) mg/l <0.002 <0.05
29 | Nickel (Ni) mg/l <0.2 <1.0
30 | Selenium (Se) mg/l <0.05 <0.5
31 | Silver (Ag) mg/l <0.1 <0.5
32 | Zinc (Zn) mg/l <1.0 <3.0
33 | Molybdenum (Mo) mg/l <0.1 <1.0
34 | Ammonia (NH3) mg/l <5.0 <7.0
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No | A Wi o A
~ PRI~ DY NI OV F K E ~HEL

35 | DO mg/l >2.0 >1.0

36 | Polychlorinated Byphenyl mg/l <0.003 <0.003

37 | Calcium mg/1 <150 <200

38 | Magnesium mg/1 <150 <200

39 | Carbon tetrachloride mg/l <3 <3

40 | Hexachloro benzene mg/l <2 <2

41 | DTT (Dithiothreitol) mg/l <1.3 <1.3

42 | Endrin mg/l <0.01 <0.01

43 | Dieldrin mg/l <0.01 <0.01

44 | Aldrin mg/l <0.01 <0.01

45 | Isodrin mg/1 <0.01 <0.01

46 | Perchloro ethylene mg/1 <24 <24

47 | Hexachloro butadiene mg/l <3 <3

48 | Chloroform mg/l <1 <1

49 | 1,2 Dichloro ethylene mg/l <24 <2.4

50 | Trichloro ethylene mg/l <1 <1

51 | Trichloro benzene mg/l <2 <2

52 | Hexaxhloro cyclohexene mg/l <2 <2

1« PRI KIS (Protected public water area)i, TRFH#EHIX )] ~DOPKPEH TH D03, BEL ARV T Tl
TRAEHIX & U THRE SN TV OHKIZZRWZD, 3 TOHKIT TAHKIE L O TR~ ) B
BERESh TS,

HFT : Sub-decree on Water Pollution Control, Annex 2, Effluent standard for pollution sources discharging

wastewater to public water areas or sewer.

Q) RIAPEARNEALE Y 2T 5 DOBHEIZEET 5 B4 (Sub-Decree)

ARBEIE, 2017 4 11 H 25 BAHT THE L 72 RAKHEAK R QNG KB O E BRI B3 5 s DX
BTHD, REAIZIE, 1) BEHAT(MPWT, MOE KO MOI) & O 7 B IRIR DK HEAK & Y
VG AULEE BRI AR 5 AT EE . 2) ’IIZKHEZK R OB KB O BRI 3) MK BEZK B OB K AL —
ERA T ZEEETT L OHEBEROER, 4) T=X U 7 KOESE 5) SHERED S
nTns,

o KBTI, eV, REEERFERK, V> — Migs, B 5 Ok
KEHEE R4 DI DITEDTND,

x-4 HBEEEL. REEEFRAREME. U V- MER. REBRFHN O OHKELE

No. | IHH HAL AR E
PR KA @ U | ASE K E 7o i3S
DIGAKRPERR Y AT KCHE | TARAEEIZE L Tz
fit L TWDIEE WERPEER Y 2T LZE

B4 2%6

1 pH - 5-9 6-8

2 Total Suspended Solids (TSS) mg/1 <150 <80

3 Oil or Grease Mg/l <20 <5

4 BOD:s (5 days at 20°C) mg/l <80 <30

5 CODcr mg/l <120 <50

6 Detergents- LAS mg/1 <15 <7

7 Total Nitrogen (T-N) mg/l <10 <6

8 Total Phosphorus (T-P) mg/1 <1 <0.5

9 Ammonium Nitrogen (NH4"-N) mg/l <8 <5

10 Coliform - 500-2,500

HiFT:  Sub-decree on the Management of Drainage and Wastewater Treatment System (Table of Annex 1 and

Annex 2)
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6.7 KEIZETHEER
L HAKEICETER

1.1 MOE (T & 3 /KE 55 R

MOE (£ 2012 4£ 1 H 725 2017 4F 12 H O HIITIU T Trabek 748 > 75800 K0 K L7z K
DM BT L TS, FARHENKRT 0 Y =7 FOBFUKHEIZIEWN 2D, Z OSBRI
STP OFRGHIFMFRETH D LB DND, T — X ITFHICERAR RESEH L TEHY |
FREEBOHEBHBE TR L, EL RN E T 572027 —# % Smirnov-Grubbs #i/E %
AW TR 21T o 72, M 1-1 ICHREBROKEGITT —F 2L, £2R 11 12 OMEE
FLOD,

85
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S 100
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o \ A AN bt VR YT )
un8 “ y l L | «
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[=To]
E’Z "_— A, FA o P .ﬂ\ Py \.); PY \.ﬁ
i . vad Y ol -
0
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et dry| e dry] T}ﬁt dry| wet dry| wet dry] ¢
’E 400 Seaso! s¢asqn seasgn seas¢on | S€asdn | sg¢asqn sgasqn s¢asqn season | se¢asqn season | |
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REEEFEEEE2F R E355RE 52250553

H T MOE 32t 7 — & ic o % FAERIERK
1-1 Trabek & ¥ 73550 D 5K HEIR (Smirnov-Grubbs #R5EH)
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# 1-1 kR D % & ¥ (Smirnov-Grubbs BER)

pH TSS BOD T-N T-P

(-) (mg-L)  (mg-L')  (mg-L")  (mg-L")
Average 7.39 142 197 8.1 2.1
Median 7.40 138 205 8.2 2.1
Maximum 8.20 218 288 12.4 2.9
Minimum 6.75 80 98 3.7 1.2
Standard Deviation 0.41 38.4 53 2.5 0.5

HIAT: MOE 2t 5 — & ic 5o = FEHERL

WPk E Bl o pH, 27FEYE (TSS). VML AEEFRE K E(BOD), 2EHR(T-N)X
U ) N(T-P)DHHFEIZ Z £ 739, 142mg/L.  197mg/L. 8.1mg/L K UF 2.1mg/L TH - 7=,

1.2 BEELWEOZE

AR PT ORMET 12 A0nD 4 AT ToiZe 5 AG 11 HIZHT TOMFEL 2 2129
Tohd, A7y / NTREINDEKIZFRAKEEGRLIZEDTHDHZ LD, FRENE
PEERKMERICEBET 2B 2015, IR LT2B 1-1 121X 2012 4E00 5 2015 4RI20 T CTORER
BOT—HEHEORLTRY, FELRFZETERS LTS, K 12 XAMOBRE 75K
DOMEROBIREZ TR L TD M, Z ORI LR & E OPRERBIFRIZERD v,

85 250 300 . 14 3.0 j
' 3 ° e o° 1 9% ° . .°.'o.
° 250 ¢-e 25 p——t————
80 k - 200 N, P!
o o r4 g L 23 o
L » ® o 9 o 10 = ® .9
L] . o ° o 2> 200 n D @ e ~20 dee
75 "3 150 . I oo > -
Qe o8 ° ':J !‘ :‘.. i pes o ly :18 :-... ':J O.
%. '. X g P S Eb Pe é 150 S Q < o1 E o L g 15 ] °
° = ° <
70 [= :.-.. %100 el : 2 . z6 [ Y P o
.’ . &= 4% B 100 |e L B ey e | =10
© 4 )
6.5 50 50 ) 05
6.0 0 0 0 0.0
0 200 400 0 200 400 0 200 400 0 200 400 0 200 400
Rainfall (mm- month) Rainfall(mm- month) Rainfall(mm* month?t) Rainfall(mm-* montht) Rainfall(mm* month-t)
AT S

X 1-2 BERNE & KR B%R

ZDT8, FZE L HEBEOIHKMEROE NN S 5008 9 D EHEGRT 5 12 OG22 RE & 5
720 B 1-3 122012 FED5 2017 S22 COT — X 22 R OHZRICK Sy L, 1B L2 O
EARY, TICTHEBEEIRANMS4HEL, FVOHMEZREL L, TREICLSTHELNTp
% RPN CTRd, —MRIC p fE>0.05 DHEEIL. WEOFHMEIZETRD bnd Shbd
M. ZAUCESITIE, T-P OABREELERNFBICBW COEIHEICEN D L LR S, 20X 97k
FERERDOESOEB L L TERADBERFIITONTELT ., AKITRIENATLE > 720,
FKIFIIIRAKRDEBEPBE NS o TNl ERB X LND,
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85

t-test result
p=0.0817

PH(-)

Season

6.0

HAT: A

TSS (mg- L)

250

150

100

t-test result
p=0.3047

S0 —— e

Season

1.3 AFEIC BT 2KE IR

MOE X Vi N7 7 — 2 DI % RS 5 7212, 2018 4 8 A 22 HIC Trabek & v 71T
BOWCHKOEAKETFo70 BV 7HBE L T 2BICE Y 7o FFMl & T i 3w
4fEFTX D EAK L 720 B 1-4 ICEOKBEFTZ R L, R 12 ICZO0HHER%ZRT, T-BOD I 115 ~
180mg/L D CTEE L., % DFT 149mg/L TH > 7z, TSS O FHE X 54.5mg/L TH Y. MOE
RO T — 2 X 0 RIEIC/NE RfETH o 72, TN R T-P DF313 2 %2 41.30.3mg/L X U8 1.38mg/L

ThHoT,

W1 Up Stream 1

W1 Up Stream 2

BOD (mg-L*)

300

250

200

150

100

t-test result

p=08418

T-N (mg-L*)

14

12

10

t-test result
p=0.2387

T

Dry =
Season
Wet

- Season

1-3 ¥2ZF L EO/NKE KR

T-P (mg-L?)

HiFIT: Google Earth Pro®
1-4 FKHLA
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BEE 1-1' Trabek Ry 7°1[?%0 B3 ﬁ%kf’?%

£ 12 KESREROME

Sampling No W1 Upstream-1 ~ W1 Downstream-1 ~ W1 Upstream-2 =~ W1 Downstream-2 Average
Sampling Time 10:30am 10:30am 14:00pm 14:00pm (min-max)
pH 6.95 7.18 7.09 7.26 (6.975.-172.26)
T-BOD (mg-L") 115 180 155 145 149
(115-180)
S-BOD (mg-L") 63.0 61.0 65.0 59.0 62.0
(59.0-65.0)
TSS (mg-L") 62.0 42.0 46.0 68.0 >4.5
(42.0-68.0)
T-N (mg-L") 29.4 322 30.1 29.5 30.3
(29.4-32.2)
NH4"-N (mg-L") 11.2 14.0 12.6 11.8 124
(11.2-14.0)
T-P (mg-L") 1.43 1.34 1.35 1.40 .38
(1.34-1.43)
POKH: 2018 48 H 22 H
AT A

1.4 STP & FD 72 DHEAIBAKMER

M/P IZ81F HHAIGAKD BOD (35t 7 A v MEER, L3R OPEHTHE AR £V
195mg/L (2, F7= TSS X BODx105%DfE & EDH TV 5, 2 1-1 (2777 BOD E¥IMEIT M/P (TR &
maﬁﬁ&:@&bfux: EMD 195me/L ZRREHMEE L THRHT 2, & 1-1 IT-7 TSS 1% M/P Of
KB/, REFRIZRBLE D mVME, BIS 205me/L Z8%GHEE 35, pHIE 7.5 ICERET
%o FR1-3 |2 STP KETD T2 OIZRRE LT AR Z 777, Gl ST 5 STP X PTFIETH D |
FEANCER LD VP OBREITEBINLNZ LD BfEAAKD TN KO T-P O FEHE(E)
DTV, Xo THABKFO ZNHHEEICOWTHRIERICRE LN SD LT 5,

* 1-3 STP REHIHET B IHKMER
pH(-) TSS (mg* L) BOD (mg* L)
Adopted Value for STP Design 7.5 205 195
HLAIT) JICA F
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2. PTFEERIZERRVY v OREDORR
PTF H A ST A K7 A 1CiX PTF (XATHE AT/ E A BOD T 10mg/L % % 15mg/L LL F DX
DTHD FAKRUBEGICEHA SN, €5V UBREZENET 28 EARMHRICEMTEAT 5 Z
LlFTERVE LTINS, —FH, XM TFADOX T UTHIZE W TER Iz PTF O34 17 v FilBR
ﬁ%ﬁx*%®%$&0)Vi%£éht_k%mbfwéoﬁ24Kﬂ%DyFﬁﬁ%%®$
Bl A T, N%myhﬁ%%%%ﬁﬁﬁ%imuﬁwﬁgimgm@%énfw&w%\é%
F(T-N) LV EFEREZEFE(NO-N) M M HEEEEE A (NO-N)EZ Z LA [W2d D% Org-N & LT

fmv

Do
% 2-1 £ 70 % RITBIT B KBV FISE

BOD SS TN  Org-N? NH,"-N NO, -N NO; -N T-P

(mg'L") (mg'L) (mg'L) mg-L™") (mg-L") (mg-L") (mg-L?) (mgLh
Influent 658  101.6 19.4 6.6 12.4 0.1 0.3 4.4
FSF Effluent 51.8 46.8 16.3 4.7 11.2 0.1 0.3 -
HTF Effluent 16.2 28 8.9 2.5 2.6 0.1 3.7 -
SLS Effluent ! 7.3 7 8.2 16 2.1 1.1 3.4 0.7
Removal Efficiency 88.9%  93.1% 57.7% 84.1%

*1 with filter

*2 Org-N caluculated by (T-N) - [(NH4 -N)Y+HNO; -N)+(NO3 -N)]

HiFIT: Japan Sewage Works Agency, Technology Verification Report Advanced Energy Saving Wastewater Treatment Process
(March 2014).

TATERKF D T-N OFEIfEIE 19.4mg/L, Hf&HhiiKk, RIS SLS AALBKHF D T-N X 8.2mg/L T
B, BRERILSTTI% ChHoTe, UV rOYE. A 44mg/L, Fit 0.7mg/L, BRERIL 84.1% ThH
-7,

A7z NTIEMABGKPOERZ KN VOREIXED TWRND, BUKIERITEE XL %
KUTZIEKRD T-N KO T-P O3HfERIL, £ 1-1 KOR 12 (ORTEHcFFrfiosr—=2 kD
HRIFIZEVE L 72> TV D,

ST, T XD STP X, HIRD ALy & OB DR T XA O % Fe/IMbT 2720
HGIEHIL 7 v 2 20l 2 DR CTH 5, HRMEHEI T vt 21281 5 MR L - T, ﬁ%%
IR LS, BT OEZR RN NET7 =T RRELENHS-N) LY VEEEE Y (PO -P)
2o S A, THABIRPICEIR T 5 IR0 BE S AU T2 AR CR IR ZK)IZTG AL | Rk S 4L D
Lo T, BREIEIEIL T 7 AT KWL v AT E RIF L, BEEiKPOERER Y
DIREDRFE L IRD AR H L EFONTND, ZOREBEL, TN KO T-P 23 & OFEEHITH
AR EIREICT 2720 I alb—rva v afTol, 21 IvIalb—varfERELT, it
AGKRL OB O TN, T-P K OZENZENDOREREZRT, T-N L T-P OFREFRILFATG K
FEFEITARAT U BTG KRIEEE DN & < 2R U BRERITR L 725, B 21X EATG K O T-N 73 20mg/L

DA MBKIEEIL 9.8mg/L T Y BREFRIL 49% TH 528, MATGKIEE N 40mg/L (27 LT

b gl E BT BOR R AUFSERT, B-DASH 72 Y = 7 | No.12 SERKIEER XK LB EAREA T A T 1
(%), ISSN1346-7238, No.951 (°F-h% 29 4F 2 A).

? Japan Sewage Works Agency, Technology Verification Report Advanced Energy Saving Wastewater Treatment Process
(March 2014).
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PROKIREEIE 25mg/L & 72 0 BREFRIL 38%ITIR T T 5, #F i DOIMATGKIRE 19.4mg/L 12BN T
g 5L, vIab—va ORI T UTTORA LD K 0.8mg/L m o TS, F£iz
MATGKFD T-P 28 44mg/L IZBWTHIEET 5 &, fRIZF T ULV 1L.0mgL m< 72> T

Do THDHDOETGRHIEOZEILLbDLEEZEZDND,
50 N — —— — 100% 10 \ pa— 100%
uent
B Effluent L1 900 o . / 00%
: emoval Efficien
40 @®Removal Efficiency | | $0% g \ —— <y —
) \ 9 0% % ¥ =086 +— 70%
. L ] o 1 2
%‘: 30 S 60% ; “é" 6 60% E
5 50% % Fi 50% g
& 20 40% g g 4 /( 10% 3
; “ =y @ 2 &
|_" — y:0_1354x1.:3s3 1/ 30% [—I' 'y '__‘_\ 30%
10 20% 2 4/ 20%
s 10% - 10%
/f/ Da Nang /T/ Da Nang
0 S 0% 0 s 0%
0 10 20 30 40 50 0 2 4 6 8 10
T-N. Influent (mg*L-1) T-P. Influent (mg-L-1)
T A
2-1 BHEHKD T-N RO T-P BEE KR OB
3. ARV 2z PCBOTRELZLE Y 27 A2 {RE L 723576 OBGUKE FHIfE
RAITZE Cateim L 72, B ILt/K O T-N KO T-P AUEM & UFRES & MOE K OATRA N T3 L

FARESHREREZ L LIS, A7 Yl MIBWTIRE LB Y 27 AEE LTS48 Ok
KEDOTFREEZRFIZE LD D,

K31 A7z MTBOTRELLEY X7 L 2RE L 756 OBHUKE FHlfE
Influent Estimated Effluent Remgval Remarks
Efficiency
(mg/L) (mg/L) (%)
1) average of MOE’ data
= D
T- N, Case 1 8.1 2.5 69 (see Table 1_1)
2) average of water monitoring
~ 2)
TN, Case2 303 16.9 4 result at W-1 (see Table 1-2)
3) average of MOE’ data
- 3)
T-P, case-1 2.1 0.3 86 see Table 1-1)
4) average of water monitoring
- . 4)
TP, Gase2 138 0.13 result at W-1 (see Table 1-2)
HiFT: FHA
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6.8 RIS O LEBIRET GEHEH)
1. HEEREFKE(CAPEX)

F 1.1 1287 — 2Dk B B (CAPEX) DR EFE R A2 7T, 77— A2 3 b mEEICR D,
x1.1 FBREULELXTLOMEEREERE (CAPEX)

Case Case 1 Case 2 Case 3 Case 4
. Sludge Digestion + L .

Sludge Dewatering by X . . X Sludge Digestion + Drying by

Treatment System Mechanical Dehydrator Dewatering by Mechanical ~ Sludge Drying by Drying Bed Drying Bed
Dehydrator
Civil and Structural USD31,900.00 USD52,200.00 USD397,800.00 USD219,300.00
Mechanical and
Pini USD479,300.00 USD622,700.00 USD75,100.00 USD252,700.00
iping

Electrical and USD3,100.00 USD17,100.00 USD1,700.00 USD15,600.00
Instrumentation
Others USD10,400.00 USD11,300.00 USD1,100.00 USD2,000.00
Total USD524,700.00 USD703,300.00 USD475,700.00 USD489,600.00

HIFT « A

iﬁ»éu
[

2. HEFFEEE (OPEX)

K — ADOHEFFE B (OPEX)DORFEFE R AR 2.1 [T, FERICIIAGE., (HIRIRELE. i
RORA T ABERAZ G0N, HIROBMEAZEILE VTR, TR, M
i e NBLREHEREOZNEND A T F v A a R ML, iR EHE T (CAPEX)DZ N Eh,
1%, 3% KON 2%EFRTE LTz, 7—A 1 KO 2 IEIHAKICKRY ~Z2HET D720, F BB
DOFEFRIZ R LT IR B SN ENZ 2 720, 77— A3 KOV 4 Ll L THRD CTEREEE 72 D,

x2.1 FELEISXTLOHEFEERE (OPEX)

Case Case 1 Case 2 Case 3 Case 4
Sludge Dewatering by Mechanical | Sludge Digestion + Dewatering by . . Sludge Digestion + Drying by Drying|
Unit Cost Dehydrator Mechanical Dehydrator Sludge Drying by Drying Bed Bed Remark
(USD) Cost Cost Cost Cost
Amount - (1sp/year) Amount - 55pvear) Amount - oprvean| AU (USD/year)
Electricity 0.15USD/kWh| 24,700kWh/year 3,705.00| 54,200kWh/year 8,130.00[ 4,000kWh/year 600.00| 39,500kWh/year  5,925.00
Chemicals  Polymer 4.00USD/kg 6,643kg/year 26,572.00 3,541kg/year 14,164.00 Okg/year 0.00 Okg/year 0.00
Personnel  Technician Class 3,600USD/year 2person 7,200.00 2.5person 9,000.00 0.5person 1,800.00 Iperson  3,600.00
Labor Class 1,800USD/year 1person 1,800.00 Iperson 1,800.00 6person  10,800.00 3person  5,400.00
Truck Driver 1,800USD/year 2person 3,600.00 Iperson 1,800.00 Iperson  1,800.00 0.5person 900.00
Vehicle Fuel for Sludge 1.00USD/L 7,384L/year 7,384.00 2,347L/year 2,347.00 2,464L/year  2,464.00 1,174L/year 1,174.00|3tons/times,
Transportation Distance:20km(round trip),
Fuel Consumption:2km/L
Sludge Disposal 0USD/kg| 2,215tons/year 0.00 704tons/year 0.00 739tons/year 0.00 352tons/year 0.00(No charge for sludge disposal
Mentenance Civil & Structural 1% of CAPEX 320.00 530.00 3,980.00 2,190.00
Mechanical & 3% of CAPEX 14,380.00 18,690.00 2,260.00 7,580.00
Piping
Electrical and 2% of CAPEX 70.00 350.00 40.00 310.00
Instrumental
Total 65,031.00 56,811.00 23,744.00 27,079.00

HIPT - @A
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3. BEZR N R (GHGs) R A Bk

TGIRALEE S AT DO O 72D IR EH A(GHGs)IZ— 2D DFFIEE L TR SNDH & T
&%, GHGs IZIHIRALEE R QLS DB AT —IZBWTIHET D, 1HIRBIK, Wb E -1
DI=DDOBEITHEIC LY LRI (CONVBIET D, BAKIBIE E 12 IXRRIG IR % S
FCHEET BRI, WL MIIBREL A THE L. TS COp. A X U(CHy) K OV — 2
FMNOVEFAET D, ETIGIEF DOEFIRIEDE I EAM NS TH BN TSI, CHy 54T
%o GIEDMEE R QLS %38 U CHEH &5 GHGs OfR&EIXLL FTOXTEHE S D,

GHGstotal = GHGSEectricity + GHGSFuel + GHGSpisposal Q)
ZZ T,
GHGSTotal D IR RN IR AT APEH R B (kg-COseq/year)

GHGSelectricity : B /IVHET K DIRE DR T A PEH Fi(kg-COzxq/year)
GHGSFuer  : {HUEME BLF ORRBHEE (Z X 2 IR =205 T 2 PEH 2 (kg-COzgq/year)
GHGspisposal  : 1HIBALITIT K D IR EE 5N IR T A58 46 i (kg-COapqlyear)
3.1 BAHEBICEDEEHDNRIAELE
BEHEIEWREAET HGHGSIZLL TORUIT K VRO B D,
GHGsElectricity = EFerid * ECerid 2
Z 2T,
EFaria: HEHIER%2(625.7 kg-CO2e/MWH")
*HFT: https://www.env.go.jp/earth/coop/lowcarbon-asia/localgov2/data/FY2013_FS16 JP_V1.pdf
ECeria: 78 /11H# #(MWh/year)

FI3NUEIHEEIC L HGHGsHEH B4 77, GHGs HEHBITB/NEE B ICHAIT 720, 15
T L2 A T DIGIREE S 2T AITELAE DR OBEIIHEEIZL Y. < OGHGs % HEH 3
50

®3.1 BHHEEBICLPEEVNRAAHLE

Treatment System EF rig ECrid GHGS fectricity
Sludge Dewatering by Mechanical Dehydrator 24 TMWhiyear 15455 kg-COqey/year
Sludge Digestion + Dewatering by Mechanical Dehydrator 542MWhiyear 33,913 kg-COygy/year
625.7 kg-CO e/ MWh
Sludge Drying by Drying Bed 40MWhiyear 2,503 kg-COpgq/year
Sludge Digestion + Drying by Drying Bed 39.5MWhiyear 24,715 kg-COygq/year

HIFT - A

3.2 {BIRHCEER OREHEE IC X S ER=ZRT AHE

HE RO EIC L - TCOD A2 5T, CHaL ON0B FAT D, CHy M N, ODCOr~D
PARAR B (M ERIE R AR EO T Z L F 25 K TN 298 Tdo 5 Z LD, TH IR L H il O RBHE 12
X HGHGs HEHHEIFLL FOX LV kdD BN 5,
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GHGsruel = (EFco2 + 25 * EFcrg + 298 * EFn2o)  * Fuelpiesel (3)

T,

EFco2 BREHEZEIZ &L 2 bk FEHEHEREL (74,100 kg-COL/TI*)

EFcha: AEHEEIC L 2 A X U HEHERER (3.9 kg-CH4/TI*)

EFno: AEHEEIC L 2 —Ea b — 2 FRHEHFRE(3.9 kg-N.O/TI*)

Fuelpiesel: 7 4 —B/VIAEHH Y Br(= IRBHHE & X T ¢ — B VBREEOARALF N £ 37.7TMI/L)
*H{FT: 2006 IPCC Guideline for National Greenhouse Gas Inventories, Vol.2 Energy, Chapter 3 Mobile Combustion

TG VRS HH T OPRENE 12 X 5 GHGsHEHH B2 #3.2127~ 7, GHGsHEH BT/ &Ly i b
BIREICHHIT 5, MLRICTHERA LIRSS S 2 L NEHRA S &2 R/ METE 2 R TH Y
GHGsHEH & &2 F/MEbTE 2 xED A TH 5,

£3.2 BREKEEMOBREEEICEIEENREHNRAFEEE

Treatment System Fuel Consumed  Fuel piese GHGS Fyel

Sludge Dewatering by Mechanical Dehydrator 7,690L/year  0.290TJ/year 21,848 kg-COsgq/year

Sludge Digestion + Dewatering by Mechanical Dehydrator 2,444L/year  0.092TJ/year 6,944 kg-COygq/year

Sludge Drying by Drying Bed 2,567L/year  0.097TJ/year 7,293 kg-COygq/year

Sludge Digestion + Drying by Drying Bed 1,224L/year  0.046TJ/year 3,477 kg-COygq/year
HIFT « SRAR]

3.3 {HRADIC X DEERERT AHE

AT Z RN T, Ay SIVTGIRIZICH &2 J8 4T 5 FFIE DRIy S T5IEDCHE
IR T 2 v JWid, E ORBAHAERIZ e > TRA IR T 5,

CH4EH ## B4 5 Ut “2006 IPCC Guideline for National Greenhouse Gas Inventories, Vol.5
Waste, Chapter 3 Solid Waste Disposal” IZX > TH 2 LN TWDH, MRETHHIMZHE U THA
T HCHMEM EIL, NG S DGR D& &/, M OEG TOE BRI LT
HEINS,

DDOCy, =W - DOC - DOC; - MCF ()
T,

DDOCn: % Al Re 72 A% K 57 i (Gg/year)

W : W55 7578 2 (Gg/year)

DOC : yfEIR D43 v e 72 A 1 B 38 D EI5-(Gg-Carbon/Gg-Sludge)

DOCs: 7yfif Al BE72DOCDE| A (=0.5%)

MCF : A ¥ 2842 %(=0.8", WEIE/REHE N THON T, & S>5mand/or E/KNDOBE)

*HT: 2006 IPCC Guideline for National Greenhouse Gas Inventories, Vol.5 Waste, Chapter 3 Solid Waste Disposal
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DDOCh decompr = DDOCrar-1 * (1 - e_k) (5)

- >
— — N

DDOCm decompt : TERIZF51F 2 43 fif S 417-DDOCn (Gg)
DDOCnar1: FHEAET-1ZH 1T 5 B FEDDOCK (Gg)
T: xt5HI# (=20years)
K: SUSEEL (0.4 year!)
*HT: 2006 IPCC Guideline for National Greenhouse Gas Inventories, Vol.5 Waste, Chapter 3 Solid Waste Disposal
CHa generated 1 = DDOCn decompt * F * 16 (6)

GHGspisposal =25 * CHa generated 7 * 1,000,000 / T (7

- -
— — N

CHagenerated 7: A & U FAE R (Gg)
DDOCn decompt : THZ 331 % 43 £ 41 72DDOC (Gg)
F: BETAFDORA L EHE (=0.5%)
*H{7T: 2006 IPCC Guideline for National Greenhouse Gas Inventories, Vol.5 Waste, Chapter 3 Solid Waste Disposal

3320 M BT DVHTE T L 5 GHGsHEH B A 7”7, &K H O GHGspisposat (5 204-[F D ¥
ARPEVHMEE L TORLTWD, (FIRTEILEZ AT DI5E0EE > 2 7 AOGHGsPEH &%, STP
NTEEICHE DT O ZEL L TV DT, HIRIELZA S BRNW I AT ALY b/hEL< D,

£3.3 FBREUDICEZEEDNRARBHE

Treatment System W DOC DDOC DDOC 1 decomp T CH 4 generated T GHGS pisposal

Sludge Dewatering by
Mechanical Dehydrator

Sludge Digestion + Dewatering
by Mechanical Dehydrator

Sludge Drying by DryingBed ~ 0.7691 Gg/year  0.09  0.0277 Gg/year 0.8057 Gg/20years 0.5371 Gg/20years 671,343 kg-COsgq/year

23068 Gg/year  0.03  0.0277 Gg/year 0.8056 Gg/20years 0.5371 Gg/20years 671,343 kg-COzgq/year

07329 Gg/year 0.0375 0.0110 Gg/year 03200 Ggl20years 02133 Ggl20years 266,625 kg-COary/year

Sludge Digestion + Drying by
Drying Bed

AT : A
3.4 BEZHWETABEHBRE
XY GHGsOHEHBREITIFRIATTT LBV L5, HIRMLZICHEREZIT S 2 L 34HoD
1GIRALE 5 D CGHGsHEH B2 i /IMETE 5 5 TH 5,
%34 FBREOEBRULSIZEBITIAEENEHRHLE

(unit: kg-COzgq/year)

0.3665 Gg/year  0.075 0.0110 Gg/year 0.3200 Gg/20years 0.2133 Gg/20years 266,625 kg-COzgq/year

Treatment System GHGS Efectricity GHGS Fyel GHGS pisposal GHGS Total
Sludge Dewatering by Mechanical Dehydrator 15,455 21,848 671,343 708,646
Sludge Digestion + Dewatering by Mechanical Dehydrator 33913 6,944 266,625 307,482
Sludge Drying by Drying Bed 2,503 7,293 671,343 681,139
Sludge Digestion + Drying by Drying Bed 24,715 3,477 266,625 294,818

AT - A
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6.9 FEHRE

1. REH &M
(1) FHEEA FAKE (— HEK)
(2) FHEEANKE

5,000 m*/day

iR BN
T-BOD 195 mg/l, 975 kg/day 100 mg/l, 500 kg/day
S-BOD 130 mg/l, 650 kg/day 70 mg/l, 350 kg/day
TSS 205 mg/l, 1,025 kg/day 90 mg/l, 450 kg/day
2.8% 5
2.1. L
(1) BEH&E
- KT FE AT 1,800 m*/m?/day
- %k 2 (1 Wk 1 Ti)
(2) xEEIA
A SN
5000 m’/day = 1.800 m*m¥day + 1 W = 2.8 pp
TR
Bk~ 30 mx 1.0 mx 0.5 mHUKE)
- K A 3.0 m’m?%day
- K I FE A far 1,667 m’/m?/day
2.2. BEIREERE
(1) xEFAAE
- HH 1
- R 1.0 m
(2) it
H B FREERE

& 1,000mm x 5 2,000mm x HiE 15mm x 0.025kW x 1J& (FFEEEA)
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23. 27 J—v
(1) B&at 5t
- B 1 T
- g 1.0 m

@) #td

A7 )=

M 1,000mm x & 2,000mm x HME 15mm x

13 (1)

2.4. FREENE
(1) BEHSRAT
- AR

Dry Season

Rainy Season

PLAZK &

5,000 m’/day

5,000 m?/day

HTF/» & DA —"—7 o —/KE

284.5 m’/day

285.4 m’/day

I~ D D 53 B K

1,1 19.6 m3/day

WAk 2 > 7 0x 6 D5y Bl B 35.7 m’/day 11.5 m’/day
VBIRHEIRIR 2> & D 43 Bl K B 8.8 m’/day 2.8 m’/day
it 6,448.6 m’/day 5,870.2 m’/day

- A EH K R A 6,448.6 m’/day

- 1

- TR R HERR 0.5 hours

(2) AR
- BT R

FEEE
TR T 55mx 7.0 mx 3.5 m HOKIE)
K 135 m3

2.5. RERE R
(1) A%t 5

- KA 135 1’

- 18R K R R

- fEPRHE 1.0 m*/m’/hour

- TP 1

(2) WAt
- BHRHEO 2 B

135 m® x 1.0 m¥m’hour/ 60/ 1 % 2.3 m’/min
AR PR
fAk: 2.6 m*/min x @ 250 mm x 1.5 kWx 1
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2.6. Bk R L LRI
(1) BXEFSRIE
- PREAK &
SR TFEH: 2 (
(2) XFHEHA
- T OEKE:

6,448.6 m’/day /24/60 /

6,4486 m3/day

1 HEF 1 T

1 &= 4.5 m3/min

oKk R > 7
K E:

5.1 m’/min x

17 mH x ¢ 250 mm x

30 kW x 2

L
=

2.7. 537K 1

(1) BXEH &1
TRATR T DK &
B KE:
53 KK DH:
- iR IRE

@) matat
- KK DS
6,4486 m3/day X

6,448.6
6,448.6

m’/day (I KHF)  5,870.2

m3/day

1 7K

1 min

1 min/60/24= 45 p

m’/day(iF K )

53 KA
TEAR~E: 1.0 m x 39m x 1.7 m H(ZK %)
A 6.63 m3
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2.8. BB SR (FSF)

(1) F&FrSIE
- FEE 2
-KEAN & AKERE:
Vi & KE (I RRF)
TRAIK & T-BOD S-BOD TSS
(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
AR B 5,000.0 195  975.0 130]  650.0 205 1,025.0
HTFA— " — 7 b — /K& 284.5 116 33.0 98| 27.9 50 14.2
VB e i 1,119.6 122 136.2 85| 948 212 237.1
WAL Z 7 o Bl & 35.7 541 19.3 500 17.9] 1,528 54.6
LR 53 BIE VR 8.8 529 4.7 500 44 1,114 9.8
7t 6,448.6 181 1,168.2 123[  795.0 208| 1,340.7
i e & KE (WREF)
TAIK & T-BOD S-BOD TSS
(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
AR B 5,000.0 100{  500.0 70| 350.0 90| 450.0
HTFA—/"— 7 1 —/K 285.4 71 20.3 54 154 50 143
TRt 5 e 570.5 67 38.0 41 23.1 114]  65.1
WAL Z 7 oy Bl & 11.5 590 6.8 500 5.8 1,522 17.5
L IR 53 BIE VR 2.8 562 1.6 500 1.4 1,107 3.1
at 5,870.2 97|  566.7 67| 395.7 94 550.0
BEiE SRk 3=
A T-BOD S-BOD TSS
(m’/day) | (mg/l) |(kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
ANUPNS?) 6,448.6 181 1,168.2 123|  795.3 208| 1,340.6
ANGIERE?) 5,885.2 96| 566.9 67| 395.7 93| 549.9
- B it 6,448.6 m’/day
- K THIAE B AT 150 m*/m’*/day
SARDE & 0.6 m
- A& DTSS: 50 mg/l
- FSFOP-BODRR =R 0.9143 x (TSSERZEHR) (%)
(P-BOD) = (T-BOD) - (S-BOD)
- FSFDS-BOD BRr#E#: 20 %
- WYL TSS R x KiffEAST /0.83
(2) XFHEHE
- K FE:
6,448.6 m’/day / 150 m’/m*day / 2 fli= 22 m?/f
AT B A fifiE% (FSF)
TEAR T 3m x 8§ m x 0.6 mH(AKE) x 2 1
AIRF HIAA: 242 BH: 24
KR AT 134 m’/m?/day (I K )
122 m*/m*/day (il K )
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-TSS & BOD &%

TSS
EPNiES
PrEE:
[PNIE:
[AF
B
S-BOD
PN
[AF
bR
SIPNE;
PR
P-BOD
EPNiES
PrEE:
FSPNIE:
A F
iR
T-BOD
EPNLS:
[ F
bR
SIPNE;
PR

208 mg/l- 50
( 208 mg/l- 50

mg/l =
mg/l) /

93 mg/l- 50
( 93 mgl- 50

mg/l =
mg/l)/

123 mg/l x 20 %=

123 mg/l - 25 mg/l=

20 %=
13 mg/l =

67 mg/l x
67 mg/l -

158 mg/l
208 mg/l= 76.0 %

43 mg/l
93 mg/l= 462 %
25 mg/l

98 mg/l

13 mg/l
54 mg/l

( 181 mg/1- 123 mg/l) x 76.0 X 0.9143 %= 40 mg/l
181 mg/l - 123 mg/l- 40 mg/l= 18 mg/l
( 96 mg/l- 67 mg/l) x 462 X 0.9143 %= 12 mg/l
96 mg/l- 67 mg/l- 12 mg/l= 17 mg/l

25 mg/l+ 40 mg/l= 65 mg/l
181 mg/l- 65 mg/l=116 mg/l

13 mg/l+ 12 mg/l= 25 mg/l
96 mg/l- 25 mg/l= 71 mg/l

- —ERE 720 Ok E

24.2 ? /Rl x

- WiElElEK
R

9 R B

208 mg/l x

12 mH= 29 m’ /]

134 m’/m%/day /
17 [Bl/day/f

93 mg/l x 122 m’/m*day/
7 [5]/day/fti

- —HH7Z Y OWEKE

2 f# x 0.83kg/m*/day /1,000

2 f# x 0.83kg/m*/day /1,000

FPNLR 29 mi/E/E x 2 ff x 17 [5l/day/fli = 986.0 m*/day
EEENE 29 mi/Kli/E] x 2 1 x 7 [5l/day/Fl = 406.0 m’/day
- RAIKDIKE & KE
TEAIK & T-BOD S-BOD TSS
(m’/day) | (mg/l) |(kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
PN 5,462.6 116] 633.7 98| 535.3 50| 273.1
PN 5,479.2 71(  389.0 54 2959 50( 274.0
- WYEAK DK E L K
WEK & T-BOD S-BOD TSS
(m’/day) | (mg/l) |(kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
PN 986.0 278 2745 98|  96.6| 1,083| 1,067.5
PN 406.0 192 78.1 54 219 680 275.9
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2.9. 53 7KHE 2
(1) B%FH51

-TRAR T DK 5462.6  m®/day(Hi K i) 54792 m’/day(F K )
- BB K & 54792 m'/day

- KEEE: 1 KES

- T RE IRF D 0.5 min

(2) EEHHAE
- KA DR &
54792 m¥/day x 0.5 min/60/24= 2.0

53 /K1E 2
TEAR % 1.6 m x 2mx  0.65 m HOKIE)
HE: 2.08 m’

2.10. BUKEE AR (HTF)
(1) %51

- FEH 2 1

- B 4 /58 ( 8 ARt=E%)
- BOD & fif: 1.6 kg-BOD/m’/day (A)
- AR E: 25 m(B)

-HTF/ 5 OHEHTSS: 6.2335 X Ln(A) +22.233
-HTF & OHEHIS-BOD: (0.7538 x Ln(A)+2.6562) x (9.87715 x B %) /4.25

- HTF2» & O HEHP-BOD: 0.9143 x (HE/KDTSS)
- Wie DBEEE: fEA] 8  days

- IR IE R 10  hours/|H]

- AR D22 R 90%

(2) XEHHHAE
-HTFO R AKE & KE

PEAIK T-BOD S-BOD TSS
(m’/day) | (mg/l) |(kg/day)| (mg/l) [(kg/day)| (mg/l) |(kg/day)
EPN 5,462.6 116 633.7 98| 535.3 50| 273.1
SERGE 5,479.2 71| 389.0 54| 2959 50] 274.0
-HTFO % &:
BOD# fif L V) :
PN 633.7 kg/day / 1.6 kg/m’/day / 2 = 199 3 /f
199 mP/4i/ 25m= 80 m¥fl
R RE 389.0 kg/day / 1.6 kg/m’/day / 2 = 122 3 /4
122 4t/ 25m= 49 %l
P M NTE 80 m/fl
BOKHIE AR (HTF)
IR~ EMANAE ¢ 100m x HE 4142 m x 25 mH(AKE) x 2 1
A 205 m®, HTF 7k o fs £ 4 82 m¥fH
KT FE BT 167 m’/m*/day (5 K ) 16.8  m*/m?/day(FN K H)
BOD i 1.6 kg-BOD/m’/day (i K ) 1 ko-BOD/m’/day(Fi K¥)
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- HEAKDTSS
6.2335 x Ln( 1.6 kg-BOD/m’/day) +22.233 = 26 mg/l
-HE/K DP-BOD
09143 x 26 mg/l= 24 mg/l
-HE/k >S-BOD
(0.7538 x Ln( 1.6 kg-BOD/m’/day) +2.6562) x (9.87715
ek - HEKDS-BOD 10 mg/l
-HEk OT-BOD
24 mg/l+ 10 mg/l= 34 mg/l
A= R—Tn—KE

x 25 m™)/425= 4 mg/l

K R

54626 mYday, 2 M/ 4 SEAE x 10 hours24= 285 1¥/day
Y R B

54792 mYday/ 2 H/ 4 /M x 10 hours24= 285 1¥/day

-—E|Y ) Ok E
w4 x (Dia. 100 mp x 2.5mH/ 4 S/l =
-— A% ok E
49.1  miEyE x 4 /M x 2 filliy

SHTFD b DA —N— 7 a—kE & KE

49.1

WIEIE

8 dayS: 49.1 mS/day

MAKE T-BOD S-BOD TSS
(m’/day) | (mg/l) |(kg/day)| (mg/l) |(kg/day)[ (mg/l) |(kg/day)
EPN 284.5 116 33.0 98| 279 50 14.2
BN 285.4 711 203 54 15.4 50 14.3
-HTF22 6 Ok & & KE
MAKE T-BOD S-BOD TSS
(m’/day) | (mg/l) |(kg/day)| (mg/l) |(kg/day)|[ (mg/l) |(kg/day)
[EPNE: 5,129.0 34| 174.4 10 51.3 26| 133.4
R R IRf 5,144.7 34| 174.9 10 514 26| 133.8
-HTFO—[A124 72 v Pk & & KE
AR E T-BOD S-BOD TSS
(m’/event) | (mg/l) |(kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
EPN 49.1 34 1.7 10 0.5 26 1.3
SERG: 49.1 34 1.7 10 0.5 26 1.3
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2.11. 5y /K AE 3
(1) %51

- WA T DK 51290 m/day (i K i) 51447 m}/day(FE K )
- BB K & 51447 m’/day

SN 1 KB

- i A RF ) 1 min

(@) it

- KA DR &
51447 m¥day x 1 min/60/24= 3.6
Sk 3
TR~ 39m x 1.1 m x 1.3 m HOKE)
N 5.58 m°
2.12. B A& AIBMERR (SLS)
(1) BXEF S
- 15 2 1
- B i 51447 m’/day
- 7K T FE A A 150 m’/m?/day at Filtering Part
- ARDE S 07 m

-SLSTODTSS BrZEH: 02549 x (SLS~D it ATSSTE ) +78.088 (%)
- SLS/ 5 HEH & 5 P-BOD: 1.4008 x (SLS/» 5 OHEHTSSIE ) (mg/1)
- SLSTDS-BODFRZES : frEAHE

- TEEHBIE DR E: 5,000 mg/l

- TSSO PRI . 0.8

- Yeis L W 3 kg-TSS/m’
- WAPERER: 30 min

(2) Bt

- AR O K HEE:
5145 m¥/day /150 m’/m’/day / 2 1= 18 m? /ft
B & 5 i % (SLS)
TER T 40 mx 50 mx 0.7 m H(A K )
AR O IKHFE: 20.0 m?/l
5RO K FH A 129 m’/m’/day (15 K )
129 m’/m*/day (il K )
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- TSS BRrZE: 0.2549 x 26 mg/l+78.088=  84.7 %
LA BT TSShR A2 60 %
- PR DTSS: 26 mg/l x (1- 60 %)= 11.0 mg/l
PN 4,999.0 m’/day x 11.0 mg/1/1000=  55.0 kg/day
RN R IRE 50147 m¥/day x 11.0 mg/1/1000= 552 kg/day
-HE/K DP-BOD : 14008 x  11.0 mgl= 16.0 mg/l
-HE7K ©S-BOD : 10 mg/l
-HEZK DT-BOD :
16.0 mg/l + 10.0 mg/l = 26.0 mg/l
PN 24 hours/day /( 133 kg/day/ 2 A/ 20.0 m/f
=W 22 hours/fl§
PN 24 hours/day /(134 kg/day/ 2 A&/ 20.0 m/f
=% HF 22 hours/Tank
- TR 5 R B (5 R I)
PN ( 133.4 kg/day - 55 kg/day) x 0.8 = 62.7 kg/day

62.7 kg/day/ 5,000 mg/1/1000= 12.6 m/day

RPN ( 133.8 kg/day - 552 kg/day) x 0.8 = 629 kg/day
62.9 kg/day/ 5,000 mg/1/1000 = 12.6 m/day
- AIRATTSS = (15 KFF)
PN 133.4 kg/day -  55.0 kg/day-  62.7 kg/day=  15.7 kg/day
R g 133.8 kg/day - 55.2 kg/day-  62.9 kg/day=  15.7 kg/day
SHUREE? VN 3
PN
129 m’/m’/day x = 20.0 m¥/# x 30 min/[H] /1,440 = 53.8 m?/fi/[E]
53.8 m’/kli/E] x 24/ 22 x 2 Tanks= 117.4  m*/day

RN K F

129 m’/m%day x = 20.0 m’/if x 30 min/[=] /1,440 = 53.8 m?/fli/[a]

3 kg-TSS/m?)

3 kg-TSS/m?)

53.8 m/Hli/E] x 24/ 2 x 2 1 1174 m’/day
- SLS7» & D FEK & M OUKE
TEAIK & T-BOD S-BOD TSS
(m*/day) | (mg/) [(kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
PN 4,999.0]  26.0] 130.0 100  50.0 11.0 550
PN 5014.7]  26.0] 130.4 10.0{  50.1 11.0] 552
- SLSH & OPREE IR & & R (— H E)
Hlem T-BOD S-BOD TSS
(m*/day) | (mg/) [(kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
PN 126 2817 355 10 0.1 5,000{ 62.7
SENGE 12.6] 2,825 356 10 0.1 5,000 63.0
- SLS7H» & OBy K & L DR (— H )
BEd K & T-BOD S-BOD TSS
(m*/day) | (mg/) [(kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
PN 117.4 76 8.9 10 1.2 134 15.7
PN 117.4 76 8.9 10 1.2 134 157
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2.13. SRR FoHh
(1) BEH&E

WA &

B FEAIK &

Fl%L:

T B IR R

5,014.
1

15 min

(2) BXEIEHA
- Tl &
5,014.7 m3/day X

15 /60/24=

7 m®/day

53

Y SRR
TR~k
DA S5

2.0 m x 1

583

2.0 m HOKEE)

62 m x

B
-

64.8

214. MEBEAR T
(1) BXEF S

- WEFREAR:
HhE R
RV
RN 7B

3

A

1w

2 (

B
- EEE SR
I R IRf:
4,999.0 m3/day x
15 kg/day/ 70%
15 kg/day/ 12%
R IR
5,014.7 m3/day x
15.1 kg/day/ 70%
15.1 kg/day/ 12%
PRHE
- R THE
126.0 L/day /24 /60 /

2)

3

3

1

mg/1

70%

12%

A 1 1)

mg/l = 15 kg/day
21.5 kg/day ([E57)
125 L/day (%AR)

mg/l= 15.1 kg/day
21.6 kg/day ([E57)
126 L/day (7A¥%)

126 L/day

L
=

0.09 L/min

WRITEART
R AR

0.4 L/min x

AN
=

0.3 Mpax 02 kW x 2

2.15. SRR E 7
(1) F&FF&1E
SRR R
VA ¢
RTEE H %%

126

10

(2) BXEIEHA
WA T R
126 L/day x

10 day /

L/day

day

1 X227 /1000= 1.26 /%7

SRR 2
ko
Capacity:

1.2 m
1.6 m¥/3 x

1.5mH x P

1 %

1

X
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2.16. B Bk R BB R
(1) B E Al

- % 1 1

- TR IRE ] 2 hours

- PRAK & PN PN
FSF/» & D ik 986.0 m*/day | 406.0 m’/day
SLS/H» B D ik 1174 m’/day 1174 m’/day
HTED & D HEAK 49.1 m’/day 49.1 m’/day
ST~ 6 D EEA 620 mday | 241 m'/day
i 1,214.5 m/day | 596.6 m’/day

- B K & 1.214.5 m}/day

(2) EFHFHHE
- R B
12145 niiday x 2 /24= 102

nese ZINREE ]
TEAR~E: 55m x 7 m x 3 m HOK)
N 116 m?

2.17. TPk B R R
(1) e

- AR B 116’

- R A K P R

- R R 1.0 m*m’/hour

- BB EC 1 A

() BFFSE
- TR RE
116 m’ x 1.0 m¥m’hour/60/ 1 2% 2 m¥min

Vel e K i A R B F %
BEPRSAAR: 2.2 mP/min x @ 250 mm x 1.5 kW x

1 %
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2.18. FeigHERBER T
(1) 3%t &1
e EE K E: 12145
Ry 7E%5: 2 (

(2) EFHHHE
IRV T K&

1,214.5 m¥/day) /24/60/ 1 B = 0.9 m*min

m3/day

1 wH 1

Ti)

PPk B ER 7
AR 1.1 m*/min x 6 mH x ¢ 125x100 mm x 37 kWx 2 A
2.19. — R IBHERE
(1) F&FHSAE
- FAKE - KE
5 KI
MAKE T-BOD S-BOD TSS
(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
FSED & D Pk 986.0 278 2745 98.00| 96.6] 1,083| 1,067.5
SLSH B D Pk 49.1 34 1.7 10 0.5 26 1.3
HTF > 6 OHEK 117.4 76 8.9 10 1.2 134 15.7
ST 6 D EPEK 62.0 400 24.8 76 4.6 1,631] 101.1
it 1,214.5 255 309.8 85 102.9 976 1,185.6
SEPNE;
EAIK & T-BOD S-BOD TSS
(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
ESF7> 6 DK 406.0 192 78.0 54 219 680 276.1
SLSH 5 DifiyEk 49.1 34 1.7 10 0.5 26 1.3
HTF)» 5 O HEK 117.4 76 8.9 10 1.2 134 15.7
ST/H 6 D Lk 24.1 424 10.2 31 0.6 1,340[ 323
At 596.6 166 98.8 41 242 545 3254
- BRI A OK & 1,214.5 m*/day
- 7K T P A A 35 m*/m’/day
- VLB e DR EE: 10,000 mg/l
- TSS P A =R 0.8
- P-BOD FrZ=R: 0.8
- S-BOD FRZ3#: 0
LS 1 4
- HEhKGE: 3 m
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(2) B FIH

- PTEK EfE:
1,214.5 md/day/ 35 m¥miday / 1 fH= 35.0 P/
— R At A
EAR~HE R 7.0 m x 3.0 mH
KA 384 m?  THRHEERE: 2.3 hours
yiiinh =Ltk 31.6 m’/m’/day
- VLG JE TSS &
PN 1,185.6 kg/day x 0.8 = 948.5 kg/day
R g 3254 kg/day x 0.8 = 260.3 kg/day
- LB e &
PN 948.5 kg/day /10,000 mg/1/1000= " 94.9 m*/day
R R IRf 260.3 kg/day / 10,000 mg/1/1000=" 26.1 m*/day
- E¥#EKD TSS &
PN 1,185.6 kg/day -  948.5 kg/day = 237.1 kg/day
R g 325.4 kg/day - 260.3 kg/day = 65.1 kg/day
- EEAkE
EPNES 12145 m¥day - 94.9 m’/day = 11196 1173/day
R R IRf 596.6 m¥/day -  26.1 m*/day = 570.5 m’/day
- ILEG e R - R
MAKE T-BOD S-BOD TSS
(m’/day) | (mg/l) |(kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
EPNG 94.9( 1,829.8] 173.7 85.0 8.1| 10,000 948.5
R R IRf 26.1] 2,3289  60.8 41.0 1.1] 10,000{ 260.3
- ByEkE LR
PEAIK & T-BOD S-BOD TSS
(m’/day) | (mg/l) |(kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
R IRE 1,119.6[ 121.6| 136.2 85.0] 94.8] 211.8] 237.1
R RE 570.5]  66.7|  38.0 41.0 23.1| 1141 65.1
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2.20. RBRIBIRBIER VT
(1) Bt 51

- {5 & 94.9  m’/day
SR TEH: 2 (1 #H 1 Fi)
(2) X FHEHE
- R Tk E:
94.9 m*day) /24/60/ 1 H = 0.1 m*min
BB IEBER 7
Ak 0.2 m3/min x 6 mHx¢ 50 mmx 075 kWx 2 &
2.21. B/ BHEE
(1) BXEF &M

- [E 4t 60 kg/m’/day

- K AR AL 20 m’/m*/day

- K 4 m

- 1 1

- [ =R 90%

- PR AE T VeI EE 20,000 mg/l

- TEANTGIE R - R

PN

15 & T-BOD S-BOD TSS
(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)

PST A5 e 949 1,830 173.7 85 8.1| 10,000 948.5

SLS L5 e 12.6] 2,817 35.5 10 0.1 5,000 62.7

7t 107.5| 1,946] 209.2 76 82| 9,407| 1,011.2

PN

15 & T-BOD S-BOD TSS
(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)

PST JRAi15 e 26.1| 2,329 60.8 41 1.1] 10,000{ 260.3

SLS thiE 5 12.6] 2,825 35.6 10 0.1 5,000[ 63.0

Hi 38.7| 2,491 96.4 31 12| 8,354 3233

- BRRTG e & 107.5 m’/day

- B H TSS&: 1,011.2 kg/day
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(2) B FIH
- B ERE:
A £ Y

1,011.2 kg/day /' 60 kg/m*/day/ 1| 1H 16.9 2
NTap =y =Riipa)
107.5 m’/day / 20 m*/m%day/ 1 1H 6.0 m?
B FH K o FE 169 m2
BT 1
ik £ 55m x 40 mH
KT 23.7 m?  THRHEER: 21.2 hours
[ W) £ fr 42.7 kg/mz/day NIV §=Kp 4.54 m3/m2/day
- IR TG Ve &
PN 1,011.2 kg/day x  90% = 910.1 kg/day
910.1 kg/day / 20,000 mg/l X 1,000= 45.5 m’/day
PN 323.3 kg/day x  90% = 291.0 kg/day
291.0 kg/day / 20,000 mg/l X 1,000= " 14.6 m’/day
- EEK
EPNES 1,011.2 kg/day - 910.1 kg/day=101.1 kg/day
107.5 m*/day - 45.5 m*/day = 62.0 m*/day
SEPNE; 3233 kg/day - 291.0 kg/day = 32.3 kg/day
38.7 m*/day - 14.6 m*/day = 24.1 m’/day
- PTG Ve R - IREE (— H )
15 & T-BOD S-BOD TSS
(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
PN 455| 4,052 184.4 76 3.5 20,000{ 910.1
R R IRf 14.6| 5,902 86.2 31 0.5 20,000{ 291.0
- BYEOKE - R (— HE)
ok E T-BOD S-BOD TSS
(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
PN 62.0 400 24.8 76 46 1,631 101.1
SERGE 24.1 424 10.2 31 0.6 1,340[ 323
2.22. B/ RMEIERBER 7
(1) F&FHSIE
- VA5 Ve 455 m’/day
SR TER 2 (1 WA 1 i)
(2) BXEIEHA
- TN T K &
45.5 m*/day /24/60/ 1 B 0.04 m*/min
HIJRMHIEBER T
{4 0.1 m*/min x 18 mHx¢e 50x40 mmx 22 kWx 2 &
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2.23. (5RHILZ v 7
(1) 3%t &1

- PRAETG e B 455  m’/day

- TSSEFH AT 4 kg-TSS/m’/day

- B IR TG e 910.1 kg-TSS/day

- B RERE) (HRT): 20 days (H1b + L)

- TSShR & 40%

- BODFRE: 80%

- AL A ARAESRE 03 (-CH,/kg-TSS Removed
- AT 2B 60 oY/,

- BTG VR TR 50,000 mg/l

- {5 R ER: 90%

(2) watatsE
- KRR SZ 7 - TR S T DL TE:
455 mday x 20 days= 910
- —RMAE S v DB B
910.1 kg-TSS/day 4 kg-TSS/m’/day= 228 m’

—iHbZ 7
Ikt & 75m x  11.0 m H (K%)
B URE 4859 2 TSS AAEATMN: 1.87 ke-TSS/m’/day
ZREeE o
2N RS e 75m x  10.0 m H (/K¥%)

AUV RE 4417

& REET 927.6 m’ HRT # 203

HRT

HRT

10.6 days

9.7

days

- kTG E Y &

PN 910.1 kg/day x (1- 40% )= 546.1 kg/day
R RF 291.0 kg/day x (1- 40% )= 174.6 kg/day
- kG e &
PN 546.1 kg/day x  90% = 491.5 kg/day
491.5 kg/day / 50,000 mg/l x 1,000= 9.8 m’/day
RPN 174.6 kg/day x  90% = 157.1 kg/day

157.1 kg/day /50,000 mg/l x 1,000= 3.1 m¥/day

- oy Bl
EPNiES 546.1 kg/day - 491.5 kg/day = 54.6 kg/day
45.5 m*/day - 9.8 m*/day = 35.7 m’/day
SEPNE; 174.6 kg/day -  157.1 kg/day = 17.5 kg/day
14.6 m*/day - 3.1 m*/day = 11.5 m’/day

A6-60




- {HALI5JEBOD &
PN 184.4 kg/day x (1- 80% )= 36.9 kg/day
SIPNE; 86.2 kg/day x (1- 80% )= 17.2  kg/day

- HAEIGUE & - JRIE

1GIE 2 T-BOD S-BOD TSS

(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
K IRF 9.8 1,792 17.6 500 4.9 50,000] 491.5
BERG 3.1 3,371 10.4 500 1.6] 50,000{ 157.1

- GBI - RE

S BER = T-BOD S-BOD TSS

(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
K IF 35.7 541 19.3 500 179 1,528 54.6
R K FRF 11.5 590 6.8 500 5.8 1,522 17.5

S AR AFER:

Hiff R FRf 910.1 kg/day x  40% X 03 m’\-CHy/kg=  109.2 m’\-CH,/day

RPN 291.0 kg/day x  40% x 03 m’-CH/kg= 34.9 m’\-CH,/day
- b A AR

PN 109.2 m’\-CHy/day/ 60 %'/, X = 182.0 m’\-Biogas/day

FIENS 349 m’\-CHy/day/ 60 %'/ X = 58.2 m*\-Biogas/day

2.24. WALIBRBE R 7

(1) A A

2

- {H kG &£ 9.8 m/day
- 15 Ie R 1k IRefH]: 23 hours/day, 7 days/week
-{5VER| & Bk = IR 1 hours/day, 5 days/week
- IGUR IR AR, 200% (fEFGICH L C)
SR TEH 2 (1 %H 1 Ti)
REEHA
SRR RICKR LT
98 mi/day x 200% x 7/ 7 x24/23 /60/ 1 B 035 mmin
-BREHREIC LT

9.8 m’/day / 1 hours/day x 7/ 5 /60/ 1 A 0.23 m*/min

HLTBIEB E AR
fAk: 0.4 m3/min x 18 mHx¢e 80x65 mmx 55 kWx 2 &

A6-61




225. HRRNY
(1) BEEH&E

- ARG & 182.0  m*/day
- BT R IRE AT 2 hours
SR 35 °C

- B3 2 kPa

(2) BT
- LT A E(GEER):
182.0 m’ /day x (273.15- 35 )/273.15 x (101.325+ 2)/101.325= 209 m’/day
- BT
2094 m’/day x 2 /24= 17

HARNLE
L 20.0 1
[ B R R 2.3 hours

2.26. RFXT ARRBELEE
(1) Bxar&AE
- FEAETT A & 209.4 m’/day
- PRIEIRIHL: 3 [al/day

() B F
- PRBESEIE DT ERE )
209.4 m3/day/24 x 3 @ 26 m*/hour

AT A PRIGELE
i}%fﬂﬁléjj 30.0 m3/h0ur
H3E T ] 7.0 hours/day
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2.27. IGTRRLIRER

(1) &akZiF
- BTG & 9.8 m’/day
- FAEVGIEIREE: 50,000 mg/l
- JEHARFH]: 1 hours/day,
- BT DO EKE:  50%
SEE S 98%
- HZJERIRE R 20 days
- HERRR IR 20 IR
- BRI OGES: 03 m

(@) BaaE

5 days/week

- HLSRIG e B
PN 491.5 kg/day x = 98% kg/day=  481.7 kg-DB/day
481.7 kg/day / (1- 50% )= 963 kg-WB/day
R RF 157.1 kg/day x  98% kg/day=  154.0 kg-DB/day
154.0 kg/day / (1-  50% )= 308 kg-WB/day
- HLJRER D 2K i fE
98 m’day/ 0.3 m= 32.7 m*/day
1HIERHLIRIR
TER T 8§ mx 5 mx 0.3 mH (HIRIES)
WIBRER OEIFE: 40 ;2 x 20 K
- i HH R
PN
9.8 m’/day- 0.963 tons/day= 8.8 m/day
SEENiE:
3.1 m’/day- 0308 tons/day= 2.8 m*/day
iR - PR (— H )
== T-BOD S-BOD TSS
(m’/day) | (mg/l) | (kg/day)| (mg/l) |(kg/day)| (mg/l) |(kg/day)
EPNG 8.8 529 4.7 500 44 1,114 9.8
R R IRf 2.8 562 1.6 500 1.4 1,107 3.1

A6-63




228. AL vHh—
(1) 3%t &1

- FSFO B S0H E - 1.0 m/min
-FSFD KK HifE 240  m%Tank

- 22 FRAVEBY D T2 6D D E A 0.1 m*/min

- EREMEs OB 2 (1 WA 1 Tfi)

(@) A E5
- PR e 2 S
240 m¥fg x 1.0 m/min+ 0.1 m’ /min= 241 m’/min

He}

A

AR
FE: 500.0 Ly/min x 0.8 MPax 55 kWx 2 &

2.29. XKRT 7
(1) e E Al

- HTF Dl 5 1.5 m/min
- SLSOD il 0.4 m/min
-HTF O K i fH : 82.0 2/t
- = 4 /fE
- SLSDOF [fif : 20.0 py/fd
-REMEEE: 2 (1 HRE 1 Tif)
(2) BXEIEHA
- HTF D i B 25 5
82.0 m¥/fli/ 4 = 1.5 m/min= 30.8 m’/min
- SLSO T HE 225
20.0 /4 0.4 m/min= " 8.0 m* /min
- BRI 22 5 30.8 m*/min
5 A
ik 32.7 m’/min x 3,000 mmH,0 x 30 kWx 2 A
230. 7 U—
(1) BXEF SR
- HTF i A& 54792 m'/day

TARIM Y720 ONEELSE 6 m’-Air/m-FK
HTF DG4 2 1

-HTF DR K 32.7 mSN/min/series
- PR 110%  GEREICXLT)
- B 2 B

(2) B A

- WL
5,479.2 m3/day 124/60 x 6 m3N—Air/ m’-Wastewater/ 2 = 11.5 m3N/min/JE|‘
115 m’ /min/unit< 30.8 m®/min
- Y &
30.8 m’y/min x  110% = 33.9 1’ /min
7 vU—
fAR: 36.1 m’/min x 3.0 kPa x 37 kWx 2 &

End of Document
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GENERAL NOTES

1. GENERAL

THESE NOTES SHALL APPLY UNLESS SPECIFICATION OTHERWISE INDICATED IN THE
RESPECTIVE DRAWINGS.

UNLESS OTHERWISE SPECIFIED, ALL DIMENSION SHOWN ON THE DRAWINGS ARE IN
MILLIMETERS.

ALL DIMENSIONS RELATING TO THE EXISTING STRUCTURES AND FACILITIES SHALL
BE VERIFIED BY THE CONTRACTOR BEFORE COMMENCEMENT OF THE WORKS.

3.4 UNLESS OTHERWISE SPECIFIED, THE MINIMUM CONCRETE COVER FOR
REINFORCEMENTS MEASURED FROM THE SURFACE OF THE CONCRETE TO THE FACE
OF REINFORCING BARS SHALL NOT BE LESS THAN 50 mm.

3.5 CONSTRUCTION JOINTS OTHER THAN THOSE SHOWN ON THE PLANS SHALL HAVE THE
CONSULTANT'S PRIOR APPROVAL.

3.6 ALL REINFORCING STEEL SHALL BE DEFORMED BAR CONFORMING TO JIS G3112.

3.7 CLEAR DISTANCE BETWEEN PARALLEL BARS EXCEPT IN COLUMNS AND BETWEEN
MULTIPLE LAYERS, SHALL BE NOT LESS THAN 4/3 TIMES MAXIMUM SIZE OF COARSE
AGGREGATE.

3.8 ALL BAR SPLICE LAPS AND BENDS SHALL CONFORM TO THE MINIMUM REQUIREMENT
AS FOLLOWS:

4. OTHER WORKS
4.1 UNLESS OTHERWISE SPECIFIED, CEMENT MORTAR FOR STRUCTURES SHALL BE
PROPORTIONED BY VOLUME OF ONE (1) PART OF CEMENT TO THREE (3) PARTS OF
SAND AND FOR REVETMENT.

4.2 PROVISION AND REMOVAL OF THE FALSE WORKS AND CENTERINGS SHALL BE
SUBJECT TO APPROVAL BY THE CONSULTANT.

4.3 LOCATIONS OF EXISTING DRAINAGE STRUCTURES INDICATED ON THE PLANS SHALL
BE VERIFIED IN THE FIELD AND THE LOCATIONS OF PURPOSED DRAINAGE
STRUCTURES SHALL BE ADJUSTED TO SUIT FIELD CONDITIONS.

4.4 THE FINAL PC PILE LENGTH SHALL BE DETERMINED BY THE RESULT OF STATIC LOAD
AND MECHANICAL BORING DATA DURING THE IMPLEMENTATION PERIOD.

2. EARTHWORK (1) LAP SPLICE, BENDING RADIUS AND LENGTH 5. OTHERS
2.1 AREAS FOR PERMANENT STRUCTURES AND ALL BORROW PITS, QUARRY AND
STOCKPILE SITES SHALL BE CLEARED AND GRUBBED. TOP SOIL SHALL BE STRIPPED ABBREVIATIONS
BEFORE COMMENCEMENT OF CONSTRUCTION. LAP -GENERAL-
a I‘—‘I B WIDTH MIN MINIMUM
2.2 BACKFILL SHALL BE PLACED IN HORIZONTAL LAYERS NOT MORE THAN 30 [ee CENTER TO CENTER N NORTH
CENTIMETERS THICK AND BE THOROUGHLY COMPACTED IN ACCORDANCE WITH D DIAMETER OF DEFORMED BAR  NO NUMBER
THE SPECIFICATIONS. MAXIMUM SIZE OF ROCK IN THE BACKFILL SHALL BE 150mm. DWG DRAWING R RADIUS
LAP SPLICE, BENDING RADIUS AND LENGTH E EAST RB REINFORCING BAR
BENDING RADIUS EL ELEVATION s SOUTH
3. CONCRETE WORK ?I\ZRE LAP LENGTH (mm) AND LENGTH (mm) GL GROUND LEVEL Tt THICKNESS
(SD295) GH GROUND HEIGHT w WEST
3.1 CLASSIFICATION OF CONCRETE IS AS SHOWN BELOW : MANHOLE BOX RADIUS LENGTH FH FORMATION HEIGHT @ SPACING OF REINFORCING BAR
CULVERT (R) L H HEIGHT %] DIAMETER OF ROUND BAR
L LENGTH
MINIMUM COMPRESSIVE (30D) (35D) (10.5D) MAX MAXIMUM
CLASS USAGE STRENGTH (28DAYS) D13 390 455 140 220
Kaflom? N/mm2 D16 480 560 170 267
A | PRE-STRESSED CONCRETE PILE 400 2 D19 570 665 200 314
(PRE-STRESS: MORE THAN 4 N/mm?) D22 660 770 240 377
51 | REINFORCED CONCRETE D25 750 875 270 424 LEGEND
(RELATED SEDIMENT CHAMBER AT Rd.240, 240 24
MANHOLE, DRAINAGE PIPE AND ETC.) (2) HOOKS PLAN & PROFILES STRUCTURAL DRAWINGS
B2 | NON-REINFORCED CONCRETE 210 21 PROPOSED  DRAINAGE PIPE ]
C__ | LEVELING CONCRETE AND LEAN CONCRETE 180 18 CONCRETE
B MANHOLE a0
% INLET PIPE ASPHALT
TYPE OF CONCRETE SHALL BE AS SHOWN IN THE SPECIFICATIONS AND DIRECTED BY R AREA OF
THE CONSULTANT. | | CUTTING SAND
32 ALL STRUCTURAL CONCRETE MEMBERS OF ABOVE-GROUND PART SHALL BE PROVIDED CI| 180° HOOK E'| 135" HOOK éﬁmgF GRAVEL
WITH 20mm MINIMUM CHAMBER ON ALL EXTERIOR EDGES AND CORNERS.
BENCH MARK
3.3 COVERING IN THE DRAWINGS RELATING TO REINFORCING BAR ARRANGEMENT OF .
MANHOLE SHALL MEAN THE DISTANCE FROM SURFACE OF THE CONCRETE TO CENTER
OF THE MAIN REINFORCING BAR (SEE THE FOLLOWING ILLUSTRATION).
g
SURFACE OF THE CONCRETE COVERING 907 HOOK
|
BAR BENDING RADIUS (r) (mm)
SIZE HOOKS STIRRUP AND HOOP BAR
(SD295) (2.5D) (2.0D)
D13 33 26
D16 40 32
MAIN REINFORCING BAR D19 48 38
D22 55 44
D25 63 50
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EXTERIOR FINISH SCHEDULE

BUILDING OUTLINE

TANK HOUSE

MAIN PUMP BUILDING CHLORINE SOLUTION TANK HOUSE MAIN PUMP BUILDING CHLORINE SOLUTION TANK HOUSE
PORCH FLOOR AREA 364.50m* 34.76m*
ROOF Protection : Concrete thickness 80mm with wire mesh >om /o
Isolation cloth : Flat yarn cloth
Insulator board : Polystyrene foam board USE MECHANICAL ROOM, CHLORINE SOLUTION TANK ROOM
Waterproofing : Asphalt prepared roofing 30kg/roll RESIDUE COLLECTION ROOM
Concrete face : Concrete steel trowel finish
ROOF TOP STAIR HOUSE & PORCH STRUCTURE REINFORCE CONCRETE STRUCTURE CONCRETE BLOCK STRUCTURE
Protection : Concrete thickness 80mm with wire mesh
Isolation cloth : Fiat yam cloth SCOPE ONE-STORY BUILDING ONE-STORY BUILDING
Insulator board : Polystyrene foam board
Waterproofing : Asphalt prepared roofing 30kg/roll
Concrete face : Concrete steel trowel finish HEIGHT 8,500mm (from GROUND LEVEL) 5,200mm (from GROUND LEVEL)
8,000mm (from SURFACE OF CIVIL STRUCTURE) 3,400mm (from SURFACE OF CIVIL STRUCTURE)
WALL Fair-faced concrete AEP
BASEBOARD Cement mortar steel trowel finish H=250 and joint
WINDOWS : Aluminum fixed louver
DOORS & WINDOWS DOORS : Steel door SOP
PORCH
THE OTHER Floor : Concrete steel trowel finish REMARKS
Column : Fair-faced concrete AEP
Ceiling : Fair-faced concrete AEP
APRON : Concrete steel trowel finish
INTERIOR FINISH SCHEDULE
ROOM NAME oo FLOOR BASEBOARD WALL CEILING CEILING HEIGHT REMARKS
Concrete steel trowel finish W/Epoxy resin | Concrete mortar t200 AEP | Fair-faced concrete AEP Fair-faced concrete AEP Side ditch with steel lid
MAIN PUMP BUILDING MECHANICAL ROOM 0| coating Light-weight concrete {300 H300
Concrete steel trowel finish W/Epoxy resin | Concrete mortar 200 AEP | Fair-faced concrete AEP Fair-faced concrete AEP Side ditch with steel lid
RESIDUE COLLECTION 0 coating Light-weight concrete t300 H300
ROOM
STAIR ROOM +0 Concrete steel trowel finish S;)ggrete mortar t200 AEP | Fair-faced concrete AEP Fair-faced concrete AEP
Concrete steel trowel finish Concrete mortar t200 AEP | Concrete mortar t200 AEP Fair-faced concrete AEP
CHROLINE SOLUTION o o rUTON 0 H150 on concrete block wall 3400
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MAIN PUMP BUILDING

cevxoupmn T | /5D | Steel Double Swinging Door /D)) | Steel Single Swinging Door /4G | Aluminium Fixed Louver (G | Aluminium Fixcd Louver Steel Shutter
g T g 1 g [ ]
S ]
8 8
] <4
13 1 8 " g g
ELEVATION & ole & - - - 8
3
g 2
s s =
720 720 720 730 730 +—
9 600_150 \ 2360 1610 i 4020 o
' [S—I fi< >
900 o0 |
LOCATION Entrance, Mechanical Room, Residue Collection Room Stairs. Entrance, Mechanical Room, Residue Collection Room Residue Collection Room Bervice Entrance
FRAME ; MATERIAL & FINISH | Steel 8.0, Steel S.OP. Alsitium electro coloring Alminium elestro coloting Steel S.OP.
THRESHOLD or SILL SUS SUS - -
DOOR | MATERIAL & FINISH | Steel SOP. Steel SOP. Alminiuen electro coloting Abminium electro coloring Steel SOP.
A - s0mm 0mm — —
LOUVER
GLASS & SCREEN TP 5Smm TP S5mm - -
HARDWARE Door check, Door knob, Hinge(SUS), Lock, Door check, Door knob, Hings(SUS), Lock, Flasking, Hardware set Flgehing, Hardware sct Stuttzr Box, Hardware sct
Doar stap, Hardwaze set Door stop, Hardware set
REMARKS
CHLORINATION TANK HOUSE
TYPE ingis
KEY NUMBER v Steel Double Swinging Door
ounvrry | 1/ NOTES or REVISIONS :
Type Symbol
g
“‘7 - Reference Number
s
? AR,
o LA N,
ELEVATION & olee
=
&
s SYMBOL LEGEND
WD : Wooden Door
WWL  : Wooden Window Louver
50_ 600 _ 150 AWL  :  Aluminum Window Louver
900 AW Aluminum Window
AD : Aluminum Door
LOCATION Entrance, Mechanical Rootn, Residue Collection Room SD : Steel Door
- SG : Steel Louver
FRAME ; MATERIAL & FINISH Steel S.O.P.
AG  : Aluminum Louver
THRESHOLD or SILL SUS
FINISH LEGEND
DOOR [MATERIAL & FINISH | Steel SOP. C.W.P. : Clear Wood Preservative
WINDOW
& THICKNESS 40mm S.OP. : Ready-mixed Synthetic Resin Paint
O s | som AEP. : Acrylic Resin Emulsion Paint
SV : Oil Stain Vamish
HARDWARE
REMARKS
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EXTERIOR FINISH SCHEDULE

BUILDING OUTLINE

CHROLINE SOLUTION TANK
HOUSE TANK ROOM

CHLORINE SOLUTION TANK HOUSE CHLORINE SOLUTION TANK HOUSE

ROOF THE OTHER
FLOOR AREA 34.78m?
UsE CHLORINE SOLUTION TANK ROOM

WALL STRUCTURE CONCRETE BLOCK STRUCTURE

BASEBOARD SCOPE ONE-STORY BUILDING
5,200mm (from GROUND LEVEL)
DOORS & WINDOWS HEIGHT 3.400mm (from SURFACE OF CIVIL STRUCTURE)
INTERIOR FINISH SCHEDULE
ROOM NAME FLOOR FLOOR BASEBOARD WALL CEILING CEILING HEIGHT REMARKS
LEVEL (mm)
Concrete steel trowel finish Concrete mortar 200 AEP Concrete mortar 200 AEP Fair-faced concrete AEP
CHLORINE SOLUTION 0 H150 on concrete block wall 3400

CHLORINATION TANK HOUSE

KEY NUMBER

TYPE ingil
0 m Steel Double Swinging Door
aumvny |\ 3 )

2100

ELEVATION

5Q__ 600

50

900

LOCATION

FRAME ; MATERIAL & FINISH | Stec] 5.0.P.

THRESHOLD or SILL sUS

DOOR | MATERIAL & FINISH | gteq) S.0P.

WINDOW
& | THICKNESS 40mm
LOUVER

GLASS & SCREEN TP Smm

HARDWARE

REMARKS

NOTES or REVISIONS :
Type Symbol
@ Reference Number

SYMBOL LEG]
WD :
WWL
AWL
AW
AD
SD
SG
AG

END

Wooden Door

Wooden Window Louver
Aluminum Window Louver
Aluminum Window
Aluminum Door

Steel Door

Steel Louver

Aluminum Louver

FINISH LEGEND

C.W.P.
S.0.p.

AEP.

PAY

Clear Wood Preservative
Ready-mixed Synthetic Resin Paint
Acrylic Resin Emulsion Paint

Oil Stain Varnish
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EXTERIOR FINISH SCHEDULE

BUILDING OUTLINE

ADMINISTRATION BUILDING ADMINISTRATION BUILDING
ROOF Monier roof tile /resinous batten @300
372.69m2
Waterproofing: Asphalt prepared roofing 30kg/roll FROOR AREA
Roof Board: Cemented excelsior board t25 SE ADMINISTRATION ROOM, OPERATION ROOM, MEETING ROOM
Purlin: C-100X 50x20x 2.3@450 u LABORATORY, TOILET, WORKER'S ROOM
Verge board: Calcium silicate board t16 AEP
EAVES GUTTER: Cement mortar t20 AEP on concrete t150 STRUCTURE REINFORCED CONCRETE STURUCTURE
SCOPE ONE-STORY BUILDING
WALL Cement mortar t20 AEP on concrete block t150
7600mm (RIDGE LEVEL
BASEBOARD Cement plaster t20 HEIGHT ( )
DOORS & WINDOWS WINDOWS: Aluminum sash Window
DOORS: Steel door SOP
THE OTHERS PORCH
Floor:Ceramic tile 300X 300 on cement mortar
Wall:Cement mortar t20 AEP on concrete block t150 REMARKS
Ceiling:Calcium silicate board t6 AEP
OTHER ENT. Floor:Concrete steel trowel finish
INTERIOR FINISH SCHEDULE
ROOM NAME FLooR FLOOR BASEBOARD WALL CEILING CEILING HIGHT REMARKS
(mm)
- - Cement mortar t20 AEP
ADMINISTRATION  |ADMINISTRATION ROOM +0 Ceramic tile 300X 300 on cement mortar Ceramic tile H100 on concrete block £150 Plaster board t9.5 AEP /LGS 3000
BUILDING
e - Cement mortar t20 AEP
OPERATION ROOM +0 Ceramic tile 300% 300 on cement mortar Ceramic tile H100 on concrete block t150 Plaster board t9.5 AEP /LGS 3000
P - Cement mortar t20 AEP
MEETNG ROOM +0 Ceramic tile 300 X 300 on cement mortar Ceramic tile H100 on concrete block t150 Plaster board t9.5 AEP /LGS 3000
I I Cement mortar t20 AEP Laboratory table
LABORATORY +0 Ceramic tile 300 X 300 on cement mortar Ceramic tile H100 on concrete block t150 Plaster board t9.5 AEP /LGS 3000
Concrete steel trowel finish W/Floor paint Cement mortar t20 AEP | Cement mortar t20 AEP Side ditch with steel lid
ELECTRIC ROOM 70 Light-weight concrete t300 50 on concrete block £150 Plaster board t9.5 AEP /LGS 3500 Concrete base
' P - Cement mortar t20 AEP
WORKER'S ROOM +0 Ceramic tile 300 X 300 on cement mortar Ceramic tile H100 on concrete block t150 Plaster board t9.5 AEP /LGS 3000
TOILET-W,M +0 Porcelain tile on concrete steel trowel finish Porcelain tile Porcelain tile on concrete block t150 Calcium silicate board t6 AEP /LGS 2400 B,O(,)th screen:?olyester plywood
Lining:Porcelain tile on concrete block
L o Cement mortar t20 AEP Lining: Cement mortar t20 AEP
DRESSING ROOM +0 Ceramic tile 300 X300 on cement mortar Ceramic tile H100 on concrete block t150 Plaster board t9.5 AEP /LGS 2400 on concrete block
Porcelain tile on concrete steel trowel finish A Porcelain tile on concrete block t150 . - Lining:Porcelain tile on concrete block
SHOWER ROOM +0 W/Waterploof coating Porcelain tile W/Waterploof coating H1800 Calcium silicate board t6 AEP /LGS 2400
- o Cement mortar t20 AEP
ENTRANCE HALL +0 Ceramic tile 300 X300 on cement mortar Ceramic tile H100 on concrete block t150 Plaster board t9.5 AEP /LGS 3000
CORRIDOR +0 Ceramic tile 300 X 300 on cement mortar Ceramic tile H100 gﬁrgggérrggﬁgéseé% Plaster board t9.5 AEP /LGS 3000
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LOCATION OPERATION ROOM __LABORATORY __WORKER'S ROOM TOILET-W,M SHOWER ROOM ENTRANCE HALL

FRAME ; MATERIAL & FINISH

Alminium electro coloring

Alminium electro coloring

Alminium electro coloring

Alminium electro coloring

NOTES or REVISONS

AW

Type Symbol

Reference Number

[AD\ (WD

L/

o/

SIMBOL LEGEND
WD : Wooden Door
WWL  : Wooden Window Louver
AWL  : Aluminum Window Louver
AW  Aluminum Window
AD * Aluminum Door
SD : Steel Door
SG : Steel Louver
AG * Aluminum Louver

FINISH LEGEND
THRESHOLD or SILL I SuS C.W.P. : Clear Wood Preservative
MATHRIAL & FINISH - ) — - . - — - S.O.P :Ready-mixed Synthetic Resin Paint
[\)/00& | A Alminium electro coloring Alminium electro coloring Alminium electro coloring Alminium electro coloring AEP : Acrylic Resin Emulsion Paint
WINDOW| o o 6mm Smm 5mm 6mm SAYS : Oil Stain Varnish
LOUVER
GLASS&SCREEN | FL FL FL P
- GLASS
HARDWARE Flashing, Crescent, Hardware set Flashing, Crescent, Hardware set Flashing, Crescent, Hardware set Door handle(SUS), Floor Hinge, Lock, FL : Float Glass
Fly Net (Mosquito Gauze) Fly Net (Mosquito Gauze) Fly Net (Mosquito Gauze) Hardware set CW : Cross Wired Sheet Glass
REMARKS ) ) K N - - - N TP : Tempered Glass
Inside Window Frame Inside Window Frame Inside Window Frame Inside Window Frame F  Figured Glass
KEY NUMBER TYPE @ Steel Double Swinging Door @ Steel Single Swinging Door @ Steel Single Swinging Door LocK
QUANTITY 1 1 2 2 1 1
' — CP * Pintumblers Lock
VAN CPT  : Pintumblers Lock with Thumb-tum
/1N . SB  :Slide Bolt
/ \ Se . /
/ \ / ya OTHER ABBREVIATION
/ '\ 3 7 /' DK * Door Knob
Y, N ~ / Y FMH  : Full-Mortise Hinge
o S ,7< = . LJH : Loose Joint Hinge
ELEVATION 8 ~ . = GH : Gravity Hinge
o0 \ —© ~ . - DC .
\ / o . \» : Door Closer
N y <] N\ N DH : DoorHolder
N - y - N\ AN DS : Door Stop
1100 1100 S N FB  :FushBolt
%200 / 150 600 150 900
N/
L
LOCATION ELECTRIC ROOM WORKER'S ROOM  CORRIDOR ELECTRIC ROOM
FRAME: MATERIAL& FINISH | Steel S.0.P. Steel S.0.P. Steel S.0.P.
THRESHOLD or SILL Sus Sus
DOOE, MATERIAL & FINISH | Steel S.0.P. Steel S.0.P. Steel S.0.P.
vwgnow THICKNESS 50 mm 40 mm 40 mm
LOUVER
GLASS&SCREEN | —— TP 5mm
HARDWARE Door check, Door knob, Hinge(SUS), Lock, Door check, Door knob, Hinge(SUS), Lock, Door check, Door knob, Hinge(SUS), Lock,
o Flush Bolt, Door stop, Hardware set Door stop, Hardware set Door stop, Hardware set
REMARKS
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@ Wooden Double Swinging Door

@ Wooden Single Swinging Door

@ Wooden Single Swinging Door

NOTES or REVISONS:

TYPE
KEY NUMBER &
QUANTITY 1 1 2 4 3 4 Type Symbol
RES 2 g ; @ Reference Number
™ - Ne— - Se—1
J 10 A T o — AW\ /ADY (WD)
= / \ ® / / ) U
/ \ / /
g ’ sl Tl 818
N - . o~ . - ~ T . -
ELEVATION s \ / 2 \. N\ SIMBOL LEGEND
& N\ 7 = N\ | \ WD : Wooden Door
N/ N g == WWL  : Wooden Window Louver
B \|/ - \ LSl \ AWL  : Aluminum Window Louver
100 600 100,100 600 100 100 600 1,00 100 600 100 AW * Aluminum Window
800 800 H- H AD * Aluminum Door
1600 800 890 SD : Steel Door
SG : Steel Louver
LOCATION MEETNG ROOM ADMINISTRATION ROOM OPERATION ROOM LABORATORY| TOILET-W,M  DRESSING ROOM AG * Aluminum Louver

FRAME ; MATERIAL & FINISH

Hard Wood Straight Grain Timber S.0.P.

Hard Wood Straight Grain Timber S.0.P.

Hard Wood Straight Grain Timber S.0.P.

FINISH LEGEND

THRESHOLD or SILL

C.W.P. : Clear Wood Preservative
S.O.P : Ready-mixed Synthetic Resin Paint

%ﬁ%}fow MATERIAL& FINISH | Polyester plywood Polyester plywood Polyester plywood AEP : Aciylic Resin Emulsion Paint
oo THICKNESS 40 mm 40 mm 40 mm SAY% : Oil Stain Varnish
GLASS & SCREEN FL 5mm FL 5mm F 4mm  Wood Louver SOP
GLASS
HARDWARE Door check, Door knob, Hinge, Lock, Flush Bolt Door check, Door knob, Hinge, Lock, Door stop Door check, Door knob, Hinge, Lock, Door stop FL : Foat Glass
Door stop, Hardware set Hardware set Hardware set CW : Cross Wired Sheet Glass
. TP : Tempered Glass
REMARKS F : Figured Glass
KEY NUMBER T
QUANTITY LOCK
CP : Pintumblers Lock
C.PT :Pintumblers Lock with Thumb-tum
S.B : Slide Bolt
OTHER ABBREVIATION
DK : Door Knob
FMH  : Full-Mortise Hinge
LH : Loose Joint Hinge
ELEVATION GH : Gravity Hinge
DC : Door Closer
DH : DoorHolder
DS : Door Stop
FB : Flush Bolt
LOCATION

FRAME ; MATERIAL & FINISH

THRESHOLD or SILL

MATERIAL & FINISH

DOOR,
ngl)ow THICKNESS

LOUVER
GLASS & SCREEN

HARDWARE

REMARKS
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List of Outdoor Pipline

LEGEND No Usage Flow Type Material / Dia. Length(m) / Length under pavement
A-1 | Return Water Gravity PVC/ ¢ 150mm 89.906 / 8.569 SCAE [ 5 10 15 20 2m
——=TREATED WATER A2| sSeweage Gravity PVC / ¢ 150m 27.073/8.724
—-—-=-SEWER & RETURN WATER B-1 Sludge Pressure PVC / ¢ 40m 23.476 / 8.569 *
——————— ==SLUDGE B-2 Sludge Pressure PVC / ¢ 65m 13.742
C-1 | Treated Water Pressure PVC/ ¢ 50mm 86.610 / 8.569
C-2 | Supply Water Pressure PVC/ ¢ 20mm 38.147 D | SCh a I'g e
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List of Flexible Electric Pipe
Route Origine ~ Length (m) / High Low N Route Origine ~ Length (m) / High Low o soue 220
No Destination | under pavement | Voltage | Voltage | 59729 No Destination | under pavement | Voltage | Voltage | Si9"an9
A | HH1~HH2 | 19.463/17.612 | 200 x 1 40x1 F | HH6-~HH7 | 52.305 150x1 | 40x1 List of Handhole
B | HH-2~HH3 | 27.148 200x1 | 150x1 | 40x1 G | HH-4~HH8 | 20530 150x1 | 40x1 No Handhole Type .
C | HH-2~HH4 | 30.308/8.667 150x1 | 40x1 H | HH-8~HH-9 | 26.945/8.569 150x1 | 40x1 HH-1 ~ HH-5 Type A
D | HH-4~HH-5 | 29.069 150x1 | 40x1 || HH-3~HH-10| 29.425/7.600 150x1 | 40x1 HH-6 ~ HH-10 Type B
E | HH-5~HH6 | 17.319 150x1 | 40x1
5 (l)
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® ® ® !
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Single Line Diagram

for Sewage Treatment Plant (2/2)
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Cabling Layout (all) for Power Supply

Scale = 1:5,000
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Cabling Layout (1/3) for Power Supply
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EW-006 Cabling Layout for Power Supply (2/4)




Cabling Layout (2/3) for Power Supply
Scale = 1:2,000

EW-006..

EW-p07

EW-007 i\Q\\“\NQ

_EW-008

THE PREPARATORY SURVEY ON CTI ENGINEERING INTERNATIONAL CO., LTD.
THE PROJECT FOR SEWERAGE SYSTEM DEVELOPMENT NIPPON KOEI CO.,LTD.
IN THE PHNOM PENH CAPITAL CITY WATER AND SEWER BUREAU,CITY OF KITAKYUSHU

EW-007

MECHANICAL AND ELECTRICAL WORK
Cabling Layout for Power Supply (3/4)




Cabling Layout (3/3) for Power Supply
Scale = 1:2,000
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EXTERIOR FINISH SCHEDULE

BUILDING OUTLINE

TRANSFORMER HOUSE

HI150

wall t1

TRANSFORMER HOUSE CHLORINE SOLUTION TANK HOUSE

ROOF THE OTHER
FLOOR AREA 36.00m*
USE TRANSFORMER ROOM

WALL STRUCTURE CONCRETE BLOCK STRUCTURE

BASEBOARD SCOPE ONE-STORY BUILDING
DOORS & WINDOWS HEIGHT 5,000mm (Ridge Level from GL)
INTERIOR FINISH SCHEDULE
ROOM NAME TE?,%E FLOOR BASEBOARD WALL CEILING CHL”\(‘gmH)ElGH']‘ REMARKS
IRANSFORMER ROOM w© Concrete steel trowel finish Cement plaster 20 Concrete mortar 20 AEP on concrete block | Plaster Board =9.5 4000

CHLORINATION TANK HOUSE

e | /§D | Steel Double Swinging Door [ [/p\ [ steel single Swinging Door [
cevouse T
auntory | ) | RSP K
VARN o
. . ST
/ \ s
g
g H
, < g
FLEvATIoN g -
3
. , &
N A
\ / si 600 si
1100 1100
LOCATION ‘Main Entrance Sub Entrance
FRAME ; MATERIAL & FINISH Steel SOF. Steel S.OP.
THRESHOLD or SILL Sus 8sUs
soon | MATERIAL & PNt | st oz, o 507,
waoey
& | THICKNESS 40mm 40mm
LodveR
GLASS & SCREEN TP S5mm TP 5mm
v
-

NOTES or REVISIONS :
Type Symbol
@ Reference Number

WD

SYMBOL LEGEND

WWL
AWL
AW

‘Wooden Door

‘Wooden Window Louver
Aluminum Window Louver
Aluminum Window
Aluminum Door

Steel Door

Steel Louver

Aluminum Louver

FINISH LEGEND

C.W.P.
S.0.P.
A.E.P.
A%

Clear Wood Preservative
Ready-mixed Synthetic Resin Paint
Acrylic Resin Emulsion Paint

Oil Stain Varnish
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