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Chapter 3  Project Evaluation

3.1 Preconditions

The preconditions necessary for the Project implementation will be as follows. Furthermore, the
compensation on land acquisition and the documents approved from the relevant organizations
necessary in principle to be completed by time of the announcement of prequalification for contractors
after the E/N.

< In order to secure the project land by DoR, land acquisition of approximately 243m? is required at
Chuzomsa bridge. The detail of land acquisition is described in Chapter 1.4.2 Land acquisition and
resettlement. Land acquisition and payment of compensation shall be completed by the time of the
announcement of prequalification for contractors.

<> DoR should conduct |EE and obtain environmental clearance from NEC for implementation of this
project.

<~ Cooperation and support to custom clearance and tax exemption for procurement materials and
equipment for the project needs to be executed rapidly. Those tasks to be done by DoR are
described in Chapter 2.3 in detail.

< After completion of the project, maintenance work by Bhutan is required in order to ensure smooth
traffic and the life of road and structures for the project. Implementation of maintenance work
including, routine maintenance, cleaning and removal of obstacles is required. At the same time,
periodic inspection needs to be surely executed and repair work needs to be properly done if any
damage is observed. Therefore, DoR should place personnel and secure budget necessary for
aforementioned maintenance and repair work and conduct continuous maintenance work. Those
tasks to be done by DoR are mentioned in Chapter 2.4 in detail.

It is supposed that DoR is able to suitably use and maintain the expense and facility. DoR is adso able to
maintain an adequate budget for operation and maintenance of this bridge after completion of the
Project. Therefore it is supposed that the Bhutan side will secure these preconditions for the
implementation of the Project.

3.2 Necessary Inputs by Recipient Country
Necessary inputs for the realization and sustainability of the Project effects are as follows;

<~ Bhutan needs to secure the budget described in Chapter 2.3 in order to execute the project
smoothly.

< To ensure the permanent function of the bridges for project, Bhutan needs to place personnel
continuously perform maintenance work and secure budget mentioned in Chapter 2.4 after the
completion of the project.

<~ DoR needs to place personnel for environmental and social considerationsin order to subsequently
implement the requirements for the matter such as obtaining environmental clearance and
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implementation of land acquisition.
3.3 Important Assumptions
Important assumptions for the realization and sustainability of the Project effects are as follows,

< The further increase in traffic volume is expected after completion of this project. Therefore,
routine and periodic maintenance needs to be done continuously in order to ensure the safety of
facility expected in the design.

< In order to ensure smooth traffic on PNH No.1, not only 3 bridges for this project but also
widening of road and replacement and reinforcement of bridges in other sections of PNH No.1
needs to be completed.

If the above important assumptions are conducted properly, the intended Project effects shall be
realized.

3.4 Project Evaluation

3.4.1 Relevance

The principa road network of Bhutan includes only PNH No.1 running east to west and four PNH (No.
2 to 5) running south to the border to India (with the total length of national highways being about 1,860
km (2013)). Specifically, PNH No.1 is the sole trunk road connecting east and west in Bhutan and is of
extremely high importance for traffic and transport. The Thimphu - Trongsa section of this highway is
facing bridge issues of deterioration, inadequate design criteria, etc. This study examined the relevance
of reconstructing three requested bridges in terms of aspects shown below.

(1) Alignment with the higher plans of Bhutan

MOWHS developed “Road Sector Master Plan (2007-2027)”. Over the 20-year period up to 2027, it is
intended to expand the prefectural and national road network, improve feeder roads, and implement
bridge maintenance, repair, and reconstruction. In addition, “11th Five Year Plan (2013~ 2018)" shows
the maintenance and repair of existing roads (3,522 km) and reconstruction of bridges (24 bridges)
under control of DoR. It aso includes a plan of widening of PNH No.1. Reconstruction of the bridges
on PNH No.1 in this project is well aligned with above higher plans of Bhutan and is considered highly
relevant in terms of project implementation.

(2) Importance of PNH No.1 in the road network

As described above, PNH No.1 is the most important national highway in Bhutan, functioning as the
one and only trunk road connecting east and west. The Southern East-West Corridor is being
constructed as an aternative to PNH No.1, whose progress is sluggish practically due to such issues as
fund shortage, environmental application, etc. PNH No.1 will retain its position as the most vital route
in Bhutan. On other hand, widening of highway is pushed forward at a rapid rate sequentially from the
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Thimphu side under financial assistance from India. The vital issue in this event is how to eliminate,
within the scope of the limited budget of the DoR, bottlenecks for large and heavy vehicles whose
traveling is expected to increase in the future. Implementation of this project will contribute to
elimination of bottlenecks of PNH No.1 and the project is considered highly relevant.

(3) Improvement of the width and load carrying capacity

According to the existing design standard of Bhutan, PNH No.1 is classified into the “Primary National
Highway.” The bridges are demanded to secure the effective width of 7.0 m and to meet the loading
condition of IRC 70R (100t, single lane) or IRC Class A (double lane) of IRC standard (Indian Design
Standard). Most of existing bridges on PNH No.1, including those of the projects, are actually not
complying with above requirements on the width and loading conditions. Implementation of this project
is considered highly relevant because the project will contribute to improvement of the safety of PNH
No.1 by improving the deficiency in the width and load carrying capacity of three target bridges.

(4) Breakthrough of technological difficulties

Bridges on PNH No.1 includes 10 deteriorated bridges constructed before 1980s, which do not comply
with the existing design standard in terms of both the width and the load carrying capacity. Three target
bridges of the project are among them, which present extreme technological difficulties specifically in
terms of the bridge length, clearance under girder, proximity to houses, etc. As reinforcement and
reconstruction of the target bridges solely by means of local technological resources is difficult and
utilization of Japanese technologies is meaningful, implementation of the project is considered highly
relevant.

(5) Reconstruction of damaged bridges

As described above, three target bridges are highly deteriorated and their integrity was evaluated in this
study according to the damage evaluation criteria of MLIT, Japan. As a result, all of them were
confirmed to be damaged due to deterioration and are in the state “requiring repair and other measures.”
Major damages confirmed include exposed reinforcements in the substructure for Chuzomsa Bridge,
cracks in the substructure for Nikachu Bridge, and scoured foundation for Zalamchu Bridge. None of
these bridges are likely to collapse immediately, and partia reinforcement may be done instead of
reconstruction. However, the load carrying capacity of existing bridges was only 40R (55t) even at a
time of construction and is difficult to increase to the alowable load of 70R (100 t) by reinforcement
only, which means that reconstruction, not reinforcement, should be done. Therefore, reconstruction of
new bridgesis considered relevant in this project.

(6) Relationship with the national projects

Construction of the hydropower plant is the most critical factor for economic development of Bhutan.
Ten hydropower plant construction projects are in the 11th Five-year plan. At present, the Mangdechu
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Hydropower plant is being constructed in Trongsa, in which PNH No.1 is playing a vita role for
transport of dam construction materials. Specifically, development of the bridge with the load carrying
capacity of 100t is essential for smooth transport of the transformer, the heaviest component of the plant.
Reconstruction of the bridge with the load carrying capacity of 100t according to the design standard, as
above described, will enable transporting the hydropower plant transformer. Reconstruction of the
bridge will therefore contribute to promotion of important national projects and is considered highly
relevant.

3.4.2 Effectiveness

(1) Quantitative effects
Quantitative effects expected from the grant-aid project are summarized in Table 3.4.1.

Table 3.4.1 Quantitative effects from the grant-aid project

Standard value Target value (2020)
[In three years after
Index (Performance of )
completion of the
2014) .
project]
Bridge load-carrying Chuzomsa Bridge 55 100
Capac'%gdo)ta' axle Nikachu Bridge 55 100
® Zalamchu Bridge 55 100
Average traveling Chuzomsa Bridge 16 30
speed*
(km/h) Nikachu Bridge 16 20
* Calculated on the .
basis of road alignment Zalamchu Bridge 13 0
Annual avefszage daily | wangdue - Pelela Pass 434 541
traffic
(vehicles/day) Pelela Pass - Trongsa 314 390

Source: JICA Study Team

(2) Qualitative effects
Quialitative effects expected from the grant-aid project are listed below;
< Improvement of the bridge safety

Reconstruction of the bridge, with consequential solution of such issues as deterioration, insufficient
width, insufficient loading capacity of existing bridges, will enhance the bridge safety for vehicles.

< Promotion and smoothing of physical flow

PNH No.1 is the most important trunk which supports Bhutanese economy. The project will contribute
to promotion and smoothing of physical flow by eliminating the bottlenecks for large vehicles and by
securing the stable cargo transport.

< Securing the safety of pedestrians
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For two bridges (Chuzomsa Bridge and Nikachu Bridge) with houses in the neighborhood and frequent
traffic of pedestrians, construction of a new sidewalk will secure the safety of pedestrians (specifically,

vulnerable road users, such as women and children).

In consequence, the Project is expected to be relevant.
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Member List of the Study Team

Name

Position

Organization

Nobuyuki Tsuneoka

Team Leader

Senior Advisor, JICA

Yasunori Tonegawa

Project Management

Transportation and ICT Group,
Infrastructure and Peacebuilding
Department, JICA

Keigo Konno

Chief Consultant/Bridge Planning

Oriental Consultants Global Co.,
Ltd.

Yasuhisa Suganuma

Deputy Chief Consultant/Bridge
Planning/Road Design

Oriental Consultants Global Co.,
Ltd.

Shinichi Nii

Bridge Design

INGEROSEC Corporation

Tetsuya Sano

Natural Condition Survey
(Topography and Geology)

Oriental Consultants Global Co.,
Ltd.

Yoshiyuki Akagawa

Hydrology/River Planning

INGEROSEC Corporation

Mitsuhide Saito

Construction Planning /Cost
Estimates

INGEROSEC Corporation

Mizuki Takahashi

Environmental and Social
Considerations

Oriental Consultants Global Co.,
Ltd.

Shinya Yamanami

Assistance of Bridge Design

INGEROSEC Corporation
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2. Study Schedule

(1) The first field survey

fIE) Consultants
) ; o Natural Condition Construction - } ;
Tean Leader Planning Goordinator |O11¢F Consultant/ Deputy Chief/Bridee g ;00 pogigne, Surveyer (Topography |Hydrology Specialist |Programmer/ Environnent & Social |Bridge Design
Bridge Planner Planner /Road Desi gner Inpact Specialist  |Assistant
& Geology) Cost Estinator
Mr._Nobuyuki Tsuneokallr. Yasunor i Tonegawallir. Keigo Konno M. Yasuhisa Suganumallir._Shinichi Nii M. Tetsuya Sano _|Wr. Yoshiyuki Akagawa Mr. Witsuhide Saito |Ms. Wizuki Takahashi |Mr. Shinya Yamanani
1[7/27|Sun Move: Tokyo=>Bangkok
2 (7/28{Mon Wove:Bangkok=>Paro
Tokyo (00 10)Tae61=
Bangkok (04:50) Meeting with related
/
317/29Tue Bangkok (06:50) KB127=> |agencies.
Paro (09:50) Data/ Infornat ion
10:30 Steering Col lection in Thimphu
Commi ttee
417/30 Wed (Projct for Naster Plan
Study on Road Slope
[ Management)
Tokyo 00:20) T6661=
Banghok (04:50)
5 | 7/31 | Thu[Bangkok (06:50) k8141
=Paro (10:15)

13 : 30 Meeting with JICA HQ in Thimphu
Meeting with JICA Bhutan Office

6| 8/1 |Fri[Explanation of Inception Report to Do and GNHG in Thinphu )
Disoussion with DoR et/ [nforuatiny
7| 8/2 |sat|p d Data/ Inf Ilection in Thinph Discussion with Local | D2t/ Infornation
)/ at |Documentation and Data/Information collection in Thimphu iscussion with Loca collection in Thimphu
Consultants in
8| 8/3 |Sun|Site investigation : Thimphu—Trongsa (NH1) Thiret
/ Site investigation : Trongsa—Thimphu (NH1)
9 | 8/4 |Won i scussion with Field 0ff ices of DoR
10[ 8/5 | Tue[W/D Discussion with DoR in Thimphu
P Signing on the W/D
11| 8/6 | Yed|Report to JICA Bhutan Office
Paro (08:10) KB206=>Mumbai Bombey (10:50) 4
12| 8/7 | hunbai Bonbey (16:10) OH57=Delhi (18:25) AL pohgly
13] 8/8 [Fri10:00 Report to E0J P ove Bangkok=Paro
o/ Infornation
Delhi G380 TG3I6= 241 et ion in Thin
phu
14] 8/9 Sat Bangkok (05:25) Data/Information
— Banghok (07:35) 16676 col lection in Thinphu
15(8/10 | Sun|Delhi (03:10) = e
16 8/11 |Mon Site investigation : Site investigation Site investigation :
/ Thimphu—Nangdue (VA1) Thimphu—Nangdue (V1) Thinphu—Hangdue (V1)
17| 8/12 | Tue Site investigation : Site investigation Site investigation :
/ Wangdue—Trongsa (NH1) Wangdue—Trongsa (M) Wangdue—Trongsa (NH1)
18| 8/13 |Wed Site investigation : Site investigation Site investigation :
Trongsa—Nangdue (NH1) Trongsa—Nangdue (NH1) Trongsa—Hlangdue (V1)
19| 8/14| Thu Site investigation : Site investigation Site investigation :
Wangdue—Thimphu (NH1) Wangdue—Thimphu (1) Wangdue—Thimphu (NH1)
20]8/15[Fri
21[8/16 [sat Data/Infornat on
22[8/17 [Sun| col lestion in Thinphu
23]8/18 [ lon
24]8/19 [ Tue Wove:Paro=Bangkok ke A 0
25[8/20|Ved Wove  Bangkok=Tokyo
26[8/21 [Thu
21[8/22 Fr_\'
2618/25 1Sat Bridge Design in
29] /24 [Sun Thimhy Move: Paro="Bangkok
30[8/25 [lon Move :Bangkok=>Tokyo
31]8/26Tue

33/ 8/28 | Thu Move : Tokyo=>Bangkok Move : Tokyo=>Bangkok
34]8/29 Fr_\' Move :Bangkok=>Paro Move :Bangkok=>Paro
35/ 8/30 | Sat Move : Tokyo=>Bangkok Move : Tokyo=>Bangkok
36/ 8/31 | Sun Data/Information Move :Bangkok=>Paro Data/Information  |Move:Bangkok=Paro

col lection in Thimphu col lection in Thimphu
37| 9/1 {Won e
38| 9/2 |Tue Site investigation: |Site investigation Site investigation: [Site investigation : Site investigation
Thinphu—Trongsa (1) | Thimphu—Trongsa (NH1) Thimphu—Trongsa (1) |Thimphu—Trongsa (Ni1) |Thinphu—Trongsa (1)
39| 9/3 |Wed Site investigation Site investigation Site investigatiol Site investigatio Site investigation
Trongsa—Mangdue (MH1) | Trongsa—Wangdue (V1) | Survey Gontrol at site Trongsa—Mangdue (MH1) |Trongsa—Nangdue (NH1) |Trongsa—Nangdue (V1)
0l 9 |m Site investigation: [Site investigation Site investigation: |Site investigation: |Site investigation
u Wangdue—Thimphu (1) |Wangdue—Thinphu (NH1) Wangdue—Thimphu (1) |Wangdue—Thimphu (Ni1)_|Wangdue—Thimphu (1)
41| o/5 |Fri Road Design in Data/Information ?;::ﬁﬁu')“'g" "
Thimph Ilection in Thimph
42] 9/6 [Sat e ove Paro=Bangkok corection tn Thimen Wove :Paro=Bangkok
STe Tvestigation: STe Tvestigation:
43| 9/7 |sun Thinphu— Wove: Bangkok=Tokyo Thinphu— Wove: Bangkok=Tokyo
Phuntshol ing (NH1) Phuntshol ing (NH1)
Site investigation: Site investigation:
44| 9/8 |Mon Phuntshol ing (NHT) Phuntshol ing (NH1)
STe Tvestigation: STe Tvestigation:
45| 9/9 | Tue Phuntshol ing— Phuntsho! ing—
46]9/10 | Wed e g ot | ol lection in Thinph
. Site investigation -
47| 8/ Thu Trongsa—Hangdue (V1)
, Site investigation :
|92 |Fri Road Design in Wangdue—Thiimphu (NH1)
9] 0/13[Sat Thinphu
50] 9/14[Sun
Tokyo (00:20)TG661
Bangkok (04:50)
5119/15 {Hon Bangkok (06:50)KB141=> Data/Infornation
Paro (10:15) ool lection in Thimphu
Site investigation Site investigation
52]9/16] Tue Thiimphu—Nangdue (NH1) Th imphu—Wangdue (NH1)
Site investigation - Site investigation -
53[ 9/17|Wed Wangdue—Thimphu (NHT) Wangdue—Thimphu (NHT)
54/ 9/18 | Thu Road Design in Thimphu Move:Paro=>Bangkok
55]9/19|Fri Move:Bangkok=Tokyo
56] 9/20 [Sat| R RPN
0a esign In ata/Information
1] 9/21 [Sun| Thinphu Datay Infornation collection in Thinphu
58] 9/22 [Hon collection in Thimphu
591 0/23[Tue Wove:Paro=Bangkok Wove Paro=Bangkok
60) 9/24 | Wed Move :Bangkok=>Tokyo Move :Bangkok=>Tokyo
61]0/25[Thu Wove:Paro=Bangkok WoveParo=Bangkok
62]9/26 Fr_\' Move:Bangkok=Tokyo Move:Bangkok=Tokyo
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(2) The second field survey (Explanation of Draft Outline Design Report)

JICA Consultants
. . Chief Consultant/ Deputy Chief/Bridge . .
Team Leader Planning Coordinator Bridge Planner Planner/Road Designer Bridge Designer
Mr. Nobuyuki Tsuneoka Mr. Yasunori Tonegawa Mr. Keigo Konno Mr. Yasuhisa Suganuma Mr. Shinichi Nii
Tokyo(00:20)TG661=>Bangkok(05:20)
Bangkok(07:20)KB121=>Paro(09:20)
1| 1113 | Tue|12:30 Meeting with JICA Bhutan Office
14:30 Explanation of Draft final Report to DoR and GNHC
M/D Discussion with DoR and GNHC
2| 1/14 |Wed M/D Discussion with DoR and GNHC
10:30 Signing on the M/D
8| 115 | Thu 15:30 Report to JICA Bhutan Office
Paro(08:40)KB204=>Delhi(11:40)
) Site investigation : Thimphu—Trongsa(NH1)
4| 116 ) Fri e Discussion with Lobesa Field Office of DoR
Delhi(20:20)JL740=
5| 117 R Tokyo(07:10) Site investigation : Trongsa—Thimphu(NH1)
2 Discussion with Trongsa Field Office of DoR
6| 1/18 |Sun Move:Paro=Bangkok Project for a Master Plan Study |Move:Paro=Bangkok
of Road Slope Management in
7| 1/19 |Mon Move:Bangkok=>Tokyo Bhutan Move:Bangkok=>Tokyo
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3. List of Parties Concerned in the Recipient Country

Organization

Name

Position

Department of Roads, Ministry of
Works and Human Settlement
(DOR,MoWHS)

. Karma Galay

Director

. Kunzang Wangdi

Specialist, Planning Division

Mr. M.N. Lamichaney Specialist, Construction Division

Mr. Jangchuk Yeshi Chief Engineer, Design Division

Mr. Karma Wangdi Chief Engineer, Design Division

Mr. Tshering Wangdi(A) Chief Engineer, Construction
Division

Mr. Tshering Paljare Chief Engineer, Planning Division

Mr. Tshering Wangdi(B) Chief Engineer, Maintenance
Division

Mr. Tougay Choedup Chief Engineer, Head of Trongsa
Regional Division

Mr. G.M. Rai Chief Engineer, Head of Lobeysa
Regional Division

Mr. Karma Tenzin Executive Engineer, Design Division

(Road)

Mr. Delip Thapa Executive Engineer, Geotechnical
Section
Ms. Choden Giististant Engineer, Environmental
Mr. Masumi Ando JICA Senior Volunteer
Department of Hydro-met Service, Mr. PP Sharma Executive Engineer, Hydrology
Ministry of Economic Affairs Division
(DHMS, MoEA)
Department of Geology and Mining, Mr. Dowchu Drukpa Seismologist

Ministry of Economic Affairs
(DGM, MoEA)

Wangdue Phodrang Dzongkhag Mr. Dorji Wangdi Enviromental Officer, Dzongkhag
Mr. Kunzang Chief Land Record Officer,
Dzongkhag
Trongsa Dzongkhag Mr. Tshewang Rinzin Dzongda
Mr. Dorji Pelzang Land Record Officer, Dzongkhag
JICA Bhutan Office Ms. Yumiko Asakuma Chief Representative
Mr. Sho Takano Deputy representative

. Masanori Sunada

Project Formulation Advisor

Ms

. Tomoko Miyata

Project Formulation Advisor

DOR: Department of Roads, MoWHS: Ministry of Works and Human Settlement,

DHMS Department of Hydro-met Service, MoEA: Ministry of Economic Affairs,

DGM: Department of Geology and Mining, MoEA: Ministry of Economic Affairs
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4. Minutes of Discussions (M/D)

(1) The first field survey

MINUTES OF DISCUSSIONS

ON
THE PREPARATORY SURVEY

ON '

THE PROJECT FOR RECONSTRUCTION OF BRIDGES ON

PRIMARY NATIONAL HIGHWAY No. 1
IN
KINGDOM OF BHUTAN

In response to a request from the Royal government of the Kingdom of Bhutan (hereinafter referred to as
"Bhutan™), Japan International Cooperation Agency (hereinafter referred to as “JICA”) in consultation with the
Government of Japan decided to conduct a Preparatory Survey (hereinafter referred to as “the Survey™) on the
Project for Reconstruction of Bridges on Primary National Highway No. 1 (heréinafter referred to as “the
Project™).

JICA dispatched the Preparatory Survey Team (hereinafier referred to as “the Team™) to Bhutan, headed by
Mr. Nobuyuki Tsuneoka, Senior Advisor of JICA, from July 31 to September 23, 2014.

The Team held discussions with officials concerned of the Royal Government of Bhutan and conducted a
field survey in the Project area.

In the course of discussions and the field survey, both sides confirmed the main items described in the
attached sheets. The Team will continue further studies and prepare the Preparatory Survey Report.

Thimphu August 6, 2014

DBy

Nobuyuki Tsuneoka Karma Galay
Leader Director
Preparatory Sl..lrvey Team Department of Roads
Japan Intemational Cooperation Agency Ministry of Works & Human Settlement
Japan , Kingdom of Bhutan
(/ /Z/\N\/@cy
Thinley Namgyel /
Director '
Gross National Happiness Commission
Kingdom of Bhutan
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ATTACHMENT

Title of the Project
Both sides confirmed that the title of the project shall be “the Project for Reconstruction. of Bndges on
Primary National Highway No. 1”.

Objective of the Project
Both sides confirmed that the objective of the Project is to reconstruct Chuzomsa zam, Nika chuzam and
Zalamchu zam (previously nameed “Nagnichu zam™) to ensure smooth and safs traffic on the bridges.

Project Site
The sites of the Project are shown in Annex-1.

Objective of the Survey
4-1. To understand the back ground and objective of the Project and examine its impacts and
appropriateness.
4-2. To identify the components, outline design and cost estimation of the Project based on the data and
information collected from and the results of meetings with Bhutanese side.
4-3. To study the issues of environmental and social considerations through the site survey.

Responsible and Implementing Organizations
5-1. The responsible organization is the Department of Roads, Ministry of Works & Human Settlement
(DoR).
5-2. The organization chart of DoR is as shown in Annex-2.
5-3. After completion, DoR will be responsible for maintenance and management of the bndges and the
roads constructed by the Project.

Components of the Project
6-1. The project includes the following components
6-1-1. Construction of the new three bridges with two vehicle lanes,
6-1-2. Construction of approach roads,
6-1-3.  Construction and removal of the temparary bridges if deemed necessary,
6-1-4. Construction of scouring and erosion protection for the new bridges
6-2. Technical matters
6-2-1. The new bridges should be carefully planned with a consideration of earthquake resistance, high
water level, load resistant capacity, slope disaster and approach roads linearity.
6-2-2.  DoR will demolish the existing bridges upon completion of the new three bridges if deemed necessary.

Japan's Grant Aid Scheme
7-1. Bhutanese side understands the Japan's Grant Aid scheme explained by the Team, as described in
Annex-3 and Annex-4.
7-2. Bhutanese side will take the necessary measures, as described in Annex-5, to facilitate the smooth

V2 o K
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implementation of the Project, as a condition for the Japan’s Grant Aid to be implemented, according
to the existing agreement between the Government of Japan and the Royal Govermnment of Bhutan,

8. [nvironmental and Social Considerations

8-1. The Team explained the Project is categorized as “Category B” according to the JICA Guideline,
since the Project is reconstructing the three bridges and approach roads, and its impact on the
environmental may be expected.

8-2. Bhutanese side understands the Project needs to follow the JICA guideline. Therefore the initial
environmental examination (IEE) shall be done through the survey,

8-3. In case of the Project Affected Persons (PAPs) within the Project sites, Bhutanese side agreed to
secure the appropriate budget to be allocated for resettlement and compensation and secure the land
before the implementation of the Project. In this regard an Abbreviated Resettlement Action Plan
{Abbreviated RAP) will be prepared and approved by the responsible authorities beforehand and
Bhutanese side will take necessary measures to PAPs according to an Abbreviated RAP in close
communication with JICA.

9. Schedule of the Study

9-1. The Team will continue further studies in Bhutan until September 23, 2014.

9-2. JICA will prepare the draft Preparatory Survey Report and dispatch a mission team to explain its
contents to Bhutanese side around January 2015. JICA will explain details of the iject including the
final components and cost estimation to Bhutanese side.

9-3. When the contents of the draft Preparatory Survey Report are accepted in pnnmple by the Royat
Government of Bhutan, JICA will complete the final report and send it to the Royal Government of
Bhutan around April 2015.

9-4. The above schedule is tentative and subject to change.

10. Proper Use
Bhutanese side shall secure enough budget and personnel necessary for operation and maintenance of the

facilities implemented by the Project, including the periodical maintenance work after the completion of
the Project.

11. Other Relevant Issues
11-1. Bhutanese side shall, at its own expense, provide the Team with the following items in cooperation

with other organizations concemned
(1)  security-related information as well as measures to ensure the safety of the survey team;
(2) information as well as support in obtaining medical service;
(3) data and information necessary for the Survey;
(4) counterpart personnel;
(5) credentials or identification cards if necessary;
(6) entry permits necessary for the survey team members to conduct field surveys;
(7) permission for the implementation of traffic survey;

s e U
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12.

(8)  necessary arrangement for exemption of the taxes, duties, and any charges on equipment, machinery and
other materials brought into Bhutan for the implementation of the Survey; and

(9) support in obtaining other privileges and benefits if necessary.

11-2. Bhutanese side agreed that the following undertakings should be taken by Bhutanese side at the
Bhutanese expenses under the Project if implementation of the Project is approved by the
Government of Japan;

(1) to provide tax exemption for construction materials and equipment for the Project.

1) The Bhutanese side agreed that customs duties, internal taxes and other fiscal levies which may
be imposed in Bhutan are exempted under mutual agreement of Exchange of Note (E/N).

2) If any expenses stated above are caused by some reasons such as the delay of execution of tax
exemption, the Bhutanese side shall pay for it, »

(2) to secure the lots of land necessary for the implementation of the Project including land for
site office; plant yards, material storing yard, motor pool, temporary construction yard and
waste disposal site;

(3) torelocate existing utilities within the Project site;

(4) torelocate existing buildings and facilities if necessary;

(5) toamange issuance of license, permission and other necessary procedures for the Project;

(6) to obtain the royalties/permission for taking raw materials such as stone/rock/filling
materials from the quarry/river-bed/borrow pit; and

(7). to provide security measures for all concerned working for the Project.

Disclosure of Information

Both sides confirmed that the study results excluding the Project cost will be disclosed to the public after
the completion of the Survey. All the study results including the Project cost will be disclosed to the public
after all the verification of contracts for the Project by JICA are concluded.

Annex-1: Project Sites

Arnnex-2: Organization Chart of DoR

Annex-3: Japan's Grant Aid Scheme

Annex-4: Flowchart of Japan’s Grant Aid Procedure

Annex-5: Major Undertakings to be Taken by Each Government
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Project Site
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Japan’s Grant Aid Scheme
JAPAN'S GRANT AID

The Government of Japan (hereinafier referred to as “the GOJ”) is implementing the organizational reforms to improve
the quality of ODA operations, and as a part of this realignment, a new JICA law was entered into effect on October 1,
2008. Based on this law and the decision of the GOJ, JICA has become the executing agency of the Grant Aid for
General Projects, for Fisheries and for Cultural Cooperation, etc.

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

such.
1. Grant Aid Procedures

The Japanese Grant Aid is supplied through following procedures :

*Preparatory Survey

~ The Survey conducted by JICA
*Appraisal &Approval '

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

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

-Agreement concluded between JICA and a recipient country
~Implementation

-Implementation of the Project on the basis of the G/A

2, Preparatory Survey

(1) Contents of the Survey

The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project made by
the GOJ and JICA. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of
relevant agencies of the recipient country necessary for the implementation of the Project.

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

technical, financial, social and economic point of view.

%

A4-7



Appendices

Annex-3
(3:) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or those of the recipient
country are to be purchased. When JICA and the Government of the recipient couniry or its designated authority
deem it necessary, the Grant Aid may be used for the purchase of the products or services of a third country.
However, the prime contractors, namely, constructing and procurement firms, and the prime consulting firm are

limited-to "Japanese nationals".
(4) Necessity of "Verification"

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

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

In the implementation of the Grant Aid Project, the recipient country is required to undertake such necessary measures

as Annex.

(6) "Proper Use"

The Government of the recipient country is required to maintain and use properly and effectively the facilities
constructed and the equipment purchased under the Grant Aid, to assign staff necessary for this operation and

maintenance and to bear all the expenses other than those covered by the Grant Aid.

(7) "Export and Re-export"

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

(8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an account under the name of the
Government of the recipient country in a bank in Japan (hereinafier referred to as "the Bank"). JICA will execute
the Grant Aid by making payments in Jap'ane$e yen to cover the obligations incurred by the Government of the
recipient country or its designated authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA under an Authorization to

Pay (A/P) issued by the Government of the recipient country or its designated authority.
(9) Authorization to Pay (A/P)

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

%%
(¢

A4-8



PREPARATORY SURVEY ON THE PROJECT FOR RECONSTRUCTION OF BRIDGES
ON PRIMARY NATIONAL HIGHWAY NO.1 IN THE KINGDOM OF BHUTAN
FINAL REPORT

Annex-3

- Confirmation of items agreed between both parties concerning the basic concept of the Project.
- Preparation of a outline design of the Project.
- Estimation of costs of the Project.
The contents of the original request by the recipient country are not necessarily approved in their initial form as the

contents of the Grant Aid project. The Outline Design of the Project is confirmed based on the guidelines of the

Japan's Grant Aid scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to achieve its self-reliance
in the implementation of the Project. Such measures must be guaranteed even though they may fall outside of the
jurisdiction of the organization of the recipient country which actually implements the Project. Therefore, the
implementation of the Project is confirmed by all relevant organizations of the recipient country based on the Minutes

of Discussions.

(2) Selection of Consultants

For smooth implementation of the Survey, JICA employs (a) registered consulting firm(s). JICA selects {(a) firm(s)

based on proposals submitted by interested firms.
(3) Result of the Survey

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

Project after confirming the appropriateness of the Project.

3. Japan's Grant Aid Scheme

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

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

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

In order to maintain technical consistency, the consuiting firm(s) which conducted the Survey will be recommended

by JICA to the recipient country to continue to work on the Project’s implementation after the E/N and G/A.

7
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Annex-3

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

A recipient country must carefully consider social and environmental impacts by the Project and must comply with the

environmental regulations of the recipient country and JICA socio-environmental guidelines.

7%
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Flowchart of Japan’s Grant Aid Procedure

Annex-4
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Major Undertakings fo be taken by Each Government

Annex-5

No.

Ttems

To be
covered by
Recipient

Side

To be
covered by
Grant Aid

To secure lots of land necessary for the implementation of the Project
and to clear the site

To ensure prompt unloading and customs clearance of the products at
ports of disembarkation in the recipient country and to assist internal
transportation of the products. '

1) Marine (Air) transportation of the products from Japan to the
recipient country

2) Internal transportation from the port of embarkation to the project
site

(® (®)

Ly

To ensure that customs duties, internal taxes and other fiscal levies,
which may be imposed in the recipient country with respect to the
purchase of the products and the services be exempted.

To accord Japanese physical persons and / or physical persons of third
countries whose services may be required in connection with the supply
of the products and the services such facilities as may be necessary for
their entry into the recipient country and stay therein for the
implementation of the Project.

To ensure that the Facilities be maintained and used properly and
effectively for the implementation of the Project.

To bear all the expenses, other than those covered by the Grant,
necessary for the implementation of the Project.

To bear the following commissions paid to the Japanese bank for
banking services based upon the B/A

1) Advising commission of A/P

2) Payment commission

3) To give due environmental and social consideration in the
implementation of the Project.

(B/A: Banking Arrangement, A/P: Authorization to Pay)

M
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(2) Technical Note (The first field survey)

TECHNICAL NOTES

JICA Preparatory Survey Team (hereinafter referred to as “the Team™) on the Preparatory Survey

(hereinafter referred to as “the Survey”) on The Project for Reconstruction of Bridges on Primary

National Highway No. 1 (hereinafter referred to as “the Project”) and the Department of Roads in
Ministry of Works and Human Settlement (hereinafier referred to as “DoR™) which is the

responsible and implementing organization for the Project has agreed upon the items described

in the attached Technical Notes. Based on these Technical Notes, the Team will carry out the

outline design for the Project including the project cost estimate through analysis of the field

survey findings and discussions with concerned authorities in Japan.

The results of the analysis and the outline design will be presented and explained in January,

2015.
Thimphu, 22 September 2014
\ “Jj -7 S
/f ? ~] / N j vZ_
Mr.Karma Galay Mr. Keigo Konno
Director, Chief Consultant,
Department of Roads, Preparatory Survey Team,

Ministry of Works and Human Settlement,
Kingdom of Bhutan

Japan International Cooperation Agency,

Japan
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TECHNICAL NOTES FOR RECONSTRUCTION OF BRIDGES oN PNH No. 1

Application of Design Guideline

Reference shall be made to following manuals and specification for the outline design
requirements of bridge and approach road.

1.1

Guidelines on use of Standard Work Items for Common Road Works: DoR

Bridge Design

SL Road Carriage
No Classification Width (m) | Loading Capacity Footpath
1 Asian Highway Single lane IRC T70R (wheeled) or | Optional
(AH-48) 7.50 Double lane IRC class A (whichever is
saitical)
2 Primary 7.00 Single lane IRC 70R (wheeled) or | Optional
National Double lane IRC class A (whichever is
| Highway (PNH) critical)
IEEEE 530 | IRC Class A (double lane) Optional
National
Highway (SNH)
4 Dzongkhag 350 IRC Class A (single lane) Optional
Road
3 Farm road 3.50 IRC Class A (single lane)
6 Thromde road Varies from | Single lane IRC T70R (wheeled) or | Both side 1.50m
7.50 to | Double lane IRC class A (whichever is | wide
15.00 critical)

Note: Bridges shall be designed for IRC class 70R (wheeled) loading and at least 5.5m carviage width
irrespective of the load classification, if the road has potential of catering traffic to planned or

Hydro Power Plants or Projects.

However, the width of the temporary bridges (bailey bridges) for single lane is 3.27m wide
with 24R loading commonly used in farm roads and double lane bailey bridge of 7.50m wide
can be used in the PNH and SNH for temporary measures.

Standard Specification and Code of Practice for Road Bridge: The Indian Road Congress
(IRC)

Specifications for Highway Bridges (Part [ — V): Japan Road Association

8200
7000

800

[l‘l“wr aroar ﬁl!”5

The curb width and the handrail are applied to Japanese Standard.
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TECHNICAL NOTES FOR RECONSTRUCTION OF BRIDGES oM PNH No. |

1.2 Highway Design
(1) Geometric Design

- Guidelines on use of Standard Work Items for Common Road Works: DoR

[ Base course = 1 50mm
Sub base = 21 0mm

Flard shoulder
e prunular sodl

- Guideline on Road Classification System and Delineation of Construction and Maintenance
Responsibilities: DoR

- Road Structure Ordinance: Japan Road Association

(2) Pavement Design

- Pavement Design Manual: DoR

2, Bridge Structure Material

Followed to analysis a consideration of easy maintenance, concrete is preferred as the bridge
material. However the bridge material shall be compared with concrete and steel.

- Concrete
#  Substructure : 21N/mm’”
» Superstructure (Slab) : 24N/mm’
(Girder, beam) : 30N/mm*
» Reinforcing bar : Fe 500
3. Pavement Design Life

- Pavement Design Manual: DoR

TN-2 %\_A
Uj
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TECHNICAL NOTES FOR RECONSTRUCTION OF BRIDGES 0N PNH No. 1

4. Seismic Condition

Condition for earthquake resistance design of the objective bridges is applied to the Indian
Standard of the Indian Road Congress (IRC). Seismic zone of India is shown in Figure 1.
Bhutan is mainly located in zone V.

" - e -
1 1

j"

7

I‘; :

&

Figure 1 Seismic Zone of India

5. Ground Condition

Ground condition of the bearing stratum for the foundation and the substructure shall be
planned and decided based on the result of laboratory test and boring.

6. River Condition

Based on the result of catchment area of each river for the objective bridges, discharge volume
shall be calculated including the past records, rainfall density, riverbed gradient and so on. The
high water level to plan the bridge length and elevation is directly related by the discharge
volume.

Aforesaid river condition will be planned by using Japanese Standard.
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TECHNICAL NOTES FOR_RECONSTRUCTION OF BRIDGES ON PNH No. 1

E A Design Condition

The design condition including aforesaid conditions to be applied is shown in Table 1.

Table 1 Design Condition

Parameter Unit Design Remarks
1. Bridge Design
Live Load IRC 70R or IRC class A As per DoR Standard
Horizontal Seismic Coefficient To be calculated Based on IRC Standard
Design Speed km/hr 20 As per Japanese Standard
Carriageway Width m 7.0 As per DoR Standard
Standard Crossfall Yo 2.0 As per DoR Standard
Maximum Superelevation Y% 6.0 At curved section
Maximum Gradient %o 7.0 As per Bhutanese Standard
Affixed Articles Add on the Bridge As per DoR Standard
2. Road Design
. 20 (Approach road As per Japanese Standard
Design Speed e/ 60 ((M;}iﬂ road) : As ir DoR Standard
Carriageway Width m 6.5 As per DoR Standard
Shoulder Width m 1.5 As per DoR Standard
Standard Crossfall % 2.0 As per DoR Standard
Maximum Superelevation % 6.0 At curved section
Maximum Gradient % 7.0 As per DoR Standard
g ? 15.0 (Approach road As per Japanese Standard
Wi Eakim " 115.0 ([Mpapm road) ) As E:r DoR Standard
90 =radius of curve<160—0.25
60 = radius of curve<90—0.50
45 =radius of curve<60—0.75
Widening Space m 32 =radius of curve<45—1.00 As per Japanese Standard
26 = radius of curve<32—1.25
21 =radius of curve<26—1.50
19 = radius of curve<21—1.75
Transition Length m ggm: gg As per Japanese Standard
TN-4
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TECHMICAL NOTES FOR RECONSTRUCTION OF BRIDGES ON PNH No. 1

8. Environmental Considerations
8.1 EIA Study Schedule
The Bhutanese side has confirmed the EIA study schedule as shown in Table 2.

Table2? Tentative Schedule of EIA

Year/Month 2014 2015

Work Item Jul Aug - Mov | Dec | Jan Feb | Mar | Apr

Consensus Meeting with DOR and NBC H

Recconnaissance

der Meeting on Scoping Stage (PAP Level)
Scoping

Sep Oct
|
|
EA Study (simple survey and lmerature survey on 1EE) _

preparation of FIA repon

|
r——m— LU R o

Approval of Environmental Penmis s on

8.2 Policy Framework and Authorization for ARAP

The Bhutanese side has confirmed the abbreviated resettlement action plan (ARAP) schedule as
shown in Table 3.

Table 3 Tentative Schedule of ARAP

Year™Month 2014 2015

‘Work Item Jul | Aug | Sep | Oct | Nov | Dec | Jam Feb | Mar | Apr

—
Consensus Meeting with Relevant Parties i l [

Preperation of ARAP Framework and Authorimtion -

Socialzation for ARAP, Census, Inventory of Loss Assets,
Socio-ecoomic survey, Replacement cost survey |
Preparaiin of ARAP repornt and authornizaion by
|plementation apeny

9. Traffic Survey Results and Analysis

Traffic surveys (traffic volume survey, OD survey and axle load survey) were carried out at the
point of Wangdue and Trongsa. The result of traffic surveys and their analysis shall be reflected
to design of the objective bridges.

TN-5 %
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10.

TECHNICAL NOTES FOR_RECONSTRUCTION OF BRIDGES ON PNH No. |

Requests from DoR to the Team

DoR requested the Team to plan footpaths (width 1.0 m x 2) on Chuzomsa Bridge and
Nikachu Bridge because of too much old of the existing both bridges. The Team answered
that JICA would asset the appropriateness of the request through the Survey and would
report the findings to the Government of Japan. Implementation and components of the
Project will be decided by the Government of Japan.

TN-6 ,_ﬁzj’“‘
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(3) The second field survey (Explanation of Draft Outline Design Report)

MINUTES OF DISCUSSIONS
ON
THE PREPARATORY SURVEY
FOR
THE PROJECT FOR RECONSTRUCTION OF BRIDGES ON
PRIMARY NATIONAL HIGHWAY No. 1
IN
BHUTAN

(Explanation of Draft Outline Design Report)

On the basis of the preparatory survey in Bhutan from July to September, 2014 and following
technical examination in Japan, Japan International Cooperation Agency (hereinafter referred to as
“IICA™) prepared a Draft Quiline Design Report (hereinafter referred to as “the Report”) on the
Project for Reconstruction of Bridges on Primary National Highway No. 1 (hereinafter referred to
as “the Project™).

The Preparatory Survey Team, headed by Mr. Nobuyuki Tsuneoka, Senior Advisor of JICA,
explained to and consulted with the Department of Roads, Ministry of Works & Human Settlement
(hereinafter referred to as “DoR™) and the concerned officials of the Royal Government of Bhutan
(hereinafter referred to as “RGOB?) on the contents of the Report.

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

Thimphu, January 15, 2015

ik G

Nobuyuki Tsuneoka Galay

Leader Director

Preparatory Survey Team : Department of Roads

Japan Intemational Cooperation Agency Ministry of Works & Fluman Settlement

Japan Bhutan W
Rinchen Wangdi el
Chief Programme Coordinator
Gross National Happiness Commission
Bhutan
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ATTACHMENT

1. Components of the Draft Outline Design Report

1.1. Bhutanese side agreed and accepted in principle the contents of the Report explained by
the Team. As & result of the Survey the Team examined and found out the best solutions
therefore the main components of the Project consist of following three construction
works.

a) Reconstruction of Chuzomsa zam, Nikachu zam and Zalamchu zam (hereinafter
referred to as “the Bridges™)

b) Construction of the access roads for the Bridges

¢) Construction of revetment works for Chuzomsa zam and Nikachu zam

2. Cost Estimation for the Project

2.1. Japanese side explained to Bhutanese side the estimate of the Project Cost described in
Annex-1; while, the final Project Cost described in the Exchange of Note (hereinafter
referred to as “E/N”) would be appraised by the Government of Japan (hereinafter
referred to as “GOJ”).

2.2. Both sides further confirmed that the Project Cost in Annex-1, and details of the
construction works in the Report should never be duplicated and/or disclosed to any
third parties until all the contracts for the Project are concluded.

- 2.3. The Team explained and Bhutanese side agreed that the cost for and acquisition is also
subject to change but in principle it will be compensated at full replacement cost
according to the JICA Guidelines for Environmental and Social Considerations
(hereinafter referred to as “JICA Guidelines™).

3. Undertaking by Bhutanese Side

3.1, Bhutanese side promised to undertake the Major Undertakings to be taken by DoR for
the Project listed in Annex-2 at full responsibility and its own expenses based on the
contents of the Report,

3.2. Bhutanese side confirmed that the customs duties, internal taxes and other fiscal levies,

imposed in Bhutan with respect to the purchase of the products and the services shall be
exempted in accordance with the regulations of E/N between both governments.
For the sake of this smooth tax exemption procedures, the Team recommended DoR /
Gross National Happiness Commission (hereinafter referred to as “GNHC”) that DoR /
GNHC would begin necessary preparations of the application of tax exemption
mentioned above and consultation with Department of Revenue and Customs
(hereinafter referred to as “DRC”) and relevant organizations, if any, based on the past
E/N contents as soon as possible.

V. ¢ &
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3.3.

3.4,

3.5,

3.6.

Bhutanese side agreed to execute the undertakings listed in Annex-2 in time, duly understanding
the possibilities of the suspension / termination of this Grant Aid assistance if there will be
violations on the undertakings.

Bhutanese side agreed to make their best efforts to secure necessary budget for their scope of work
in time and to report its progress to JICA Bhutan office (hercinafter referred to as “JICA office”) in
order to ensure the budgeting. If the budget cannot be secured in time and/or appropriately, there is
a possibility that the Project might be suspended / texminated,

Bhutanese side agreed that DoR will report to JICA office the progress of their
undertakings by Bhutanese side until all the works to be done. Reports to JICA office
shall be submitted monthly with actual progress bar chart in Annex-2. Other than the
monthly report, DoR shall reply if requested by JICA. Bhutanese side also agreed to
provide JICA with the progress of National Cadastral Re-survey Program which may
affect the land acquisition of the Project.

Bhutanese side agreed to demolish the existing Zalamchu zam as soon as possible after
the completion of the Project. And also demolish the existing Chuzomsa zam and
Nikachu zam at an approptiate time. Before the demolition, Chuzomsa zam and
Nikachu zam can be used for local pedestrian and light waffic for a certain period with
proper maintenance.

4. Operation and Maintenance of the Facilities

4.1. Bhutanese side will secure enough staff and budgets necessary for operation and
maintenance of the facilities constructed by the Project. The annual operation and
maintenance costs are estimated and shown in the table below. Refer to the Report for
further details.

Location subject o . . Mainterance

Temn | Object inspecton, Ng";’:;"‘;‘}g? Unit U'zr'flﬁ;’s‘ Workload Cost

Frequency s (Nu)
Oncefweek Routing Inspection | Lumpsum - - 20,000
Bridge | Oncel2 years Periodic inspection Lump sum - - 10,000
In case of emergency Special Inspection Lurmp sum - - 10,000
Inspection Oncefwesk Routine Inspection | Lumpsum - - 10,000
Road | Once/l2 years Periodic inspection Lumip sum - - 5,000
In case of emergency Special Inspecticn Lump sum - - 5,000
(TSublotal 60,000

Cleaning of caich
Drainage basin and drainage No. 100 15 1,500
- pim N
Bridge Expansion joint ilgggll‘%%awof No. 500 5] 3,000
Annual Bridge surface Smal-scale repair ot 220 130 28600
Bearing Cleaning No. 100 6 600
Road Road surface Repair of pavement No. 620 a0 18,600
Ditch Removal of soll m 50 855 42,750
@Bubtotal 95,050
Handrail Repair m 1,000 9 9,000
5 years Bridge | . Inspaction and repair

River bank of gabion m 1,800 200 360,000
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Road | Marking Repainting 30 600 18,000
@Subtotal ‘ 387,000
@Average amount of each year
(@V5yean) 77,400
Road { Road surface Repaving m 1000 | 4,033,000 4,033,000
10 years BSubtotal 4,033,000
®Awverage amount of each year 403,300
&\ 10year) )
Bridge surface Repaving m 1,000 | 1,300,000 1,300,000
Installation of
Bridge | Deck slab waterproof sheet at m 1,300 | 1,690,000 1,690,000
20 deck slab
years Expansion joint Replacement m 35,000 60 2,100,000
@Subtotal 5,090,000
®Average amount of each year
(@r0yean) 3 254800
T@c;taJ amount for each year (D+@+@+EH+ 890,250
4,2. The Team stressed the following three points, and Bhutanese side agreed;

(1) Although the project includes some facilities to ensure traffic safety such as sign posts

and guardrail, frequency of accidents might not be reduced due mainly to increased
traffic volume, Therefore continuous traffic safety awareness activities by relevant
organizations are required.

(2) Passing the bridges by overloaded vehicles would caus¢ significant damage to the

bridge structure which may lead to shorter lifespan.

(3) Proper asset management mainly for bridges will impact greatly to maintenance cost

and lifespan.

5, Environment and Social Considerations

5.1.

5.2.

5.3.

Both sides confirmed that information on environmental and social considerations
including major impacts and relevant mitigation measures is summarized in the
Environmental Checklist attached as Annex-3. DoR confirmed that they will inform
JICA of any major changes, which may affect environmental and social considerations,
by revising the Checklist in a {imely manner.

Both sides confirmed continuous environmental monitoring will be conducted by DoR
in accordance with the Environmental Checklist and Monitoring Form attached as
Annex-3 and Annex-4.

DoR confirmed that the results of environmental monitoring will be provided to JICA
by filling in Environmental Monitoring Form attached as Annex-4 on a quarterly basis
until the completion of the Project, provided that there is no outstanding issue regarding
the environmental and social considerations during implementation of the Project.

In case JICA finds that there is necessity for improvement in a situation with respect to
environmental and social considerations after the agreed monitoring period, JICA can
request to extend the period of monitering and reporting until JICA confirms the issues
have been properly addressed.
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5.4. Bhutanese side agreed JICA’s disclosure of provided monitoring results in the
Environmental Monitoring Form attached as Annex-4 on JICA’s website.

[

Implementation Schedule

Both sides confirmed Implementation Schedule of the Project attached as Annex-3. The schedule is
assuming that construction will be started in January, 2016 with rainy seasons and winter seasons
considered. Both sides understood that the delay of starting may cause further delay of completion.

[~

Validity of the Previous Minutes of Discussions

Both sides confirmed that all the agreements in the Minutes of Discussions of the preceding
Preparatory Survey signed on August 6, 2014 continue to be valid unless information is updated by
the draft Preparatory Survey Repot.

Japan's Grant Aid Scheme

oo

8.1. Bhutanese side fully understood and reconfirmed the scheme of the Japan's Grant Aid
and the necessary measures to be undertaken by Bhutanese side, which was explained
by the Japanese side and agreed as the Minutes of Discussion signed on August 6, 2014,

9. Schedile of the Study

9.1. JICA will complete the Final Report of the Preparatory Survey both in Japanese and
English, in accordance with the confirmed items and send it to Bhutanese side around
May, 2015.

9.2. The above schedule is tentative and subject to change.

10. Disclosure of Information

10.1. Bhutanese side agreed to JICA’s disclosure of the study resuits excluding the Project
cost after completion of the Preparatory Survey, and all the study results including the
Project cost after all the contracts for the Project are concluded.

11. Misconduct

If JICA receives information conceming suspected corrupt or fraudulent practices, the
Government shall take necessary measures in accordance with the Procurement Guidelines
in the competition for, or in execution of, the contract funded by the Grant:

(1) to provide JICA with such information as JICA may reasonably request, including
information related to any concerned official of the government and/or public

organizations of Bhutan;
(2) not to treat unfairly or unfavorably the physical persons and juridical persons, that
provide the information.

v/ CORE S
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Annex-1: Project Cost Estimation

CONFIDENTIAL
(1) Cost Borne by the Government of Japan
Cost Estimation
Components Million Yen)
Construction of Chuzomsa zam (including approach 760
road and revetment)
Building Construction of Nikachu zam (including approach 57
Construction | road and revetment)
| Construction of Zalamchu zam (including approach 49
road and revetment)
Detailed Design and Procurement Supervision 190
Total 1,901
(2) Cost Bomne by the Royal Government of Bhutan
Items Cost Estimation
(Ngultrum)
Payrment of bank commission 1,613,000
Land acquisition / land rent for tempotary yards 73,000
Removal of the existing bridge (Zalamchu zam)* 1,000,000
Total 2,686,000

(3) Conditions of Cost Estimation

- Estimated timing: July 2014
- Bxchange rates; USD1.00= 10325JPY
BTN 1.00=1.86 JPY

- Others: The project is implemented in accordance with the system of Japan’s Grant Aid. The above
cost estimation is not final, and GOJ is responsible for finalizing the ceiling amount of the Grant

Aid assistance of the Project.

$¢The demolition of Chuzomsa zam and Nikachu zam by DoR is not included
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Annex-2; Undertakings to be taken by the Royal Government of Bhutan
(1) Undertakings of which progress requited to be shared with and to be reported to JICA in a timely

manner

Bhutanese side is required to implement following items described below and report to JICA Bhuton
office monthly and ihe times when the iemns marked * W is done, as well as ot the beginming and
end points of the bar charts. Furthermore, DoR is also requived fo repart 1o JICA on an ad hoc basis

in response to JICA s inquiiries.
Note : (P) means provisional

Month} W15 2016 Remarks
Undorisking 4 3 6 7 ] 9 0| Hiz i 2
Exchange of Neteg and Grant Apreement () A 4
. Detailed desion |
Projeet Tendsr notice v
Construotion Works
Plan
Securing Budget Request of budget for FY 2015-2016
{Scc Anpex-1 for ftems Plan
for FY 2015-2016
and esthmared vostio Aproval of budget for
be secured) Available timing for payment Llan
Tax Exewption N . Plan Begin ion of gpplication and with DRC
(See 3. in fhe Discussion of tax sxermption to DIRC by DOR/GNHC rofeising o the existing E/Ns forthe othor projosts
| Attachemnt for . o Plan | Agplication must be submitted each shipment time
S of application for . .
axception) bmission of applicatio e“?‘ fax payments | witen the oxe: will be requiredt
Submission of Application from DR to DEAAC L [(Complsted in September 2014)
Preparation of ARAP Plan
Stakeholder meeting for ARAP Llan (Comploied in Soptember 2014)
- " Plan
Submission of Application from DLAAC to NLC
L - 5 5 Plan
Land Acquisiionand [ Preliminaly approval issued from NLC
¥ ion, for Pia
Struetwes Update of ARAF i
Agreements with land owners Elan
Subrnission of detaited repott (ARAP) from DLAAC | Plan
8 NLC
| Approval issuod from NLC Do
Complation of Land acqpisition Do,
Properation of TEE report Zlun (Requestod o bo dons is January 2014)
ion of Project Application and TEE report for ]_Plan
[Environmental Clearance from DoR to NEC
‘E, N mumstiel & Sosial [Envirenment Clearance issuad from NEC Do,
[Revizw and approval of Environmental Mansgement | Plan FAMP shallbs sgbiifcd by (he Contractor during the
Plan (EMP) propamtion of congtmeton
. | Plan Monioring repatf shall be pubmitied 1o JICA during
C of construction
va:(m;n iTemﬂ'y [ Negotiation with land owners LY
Wor t::_ nel “ﬂ_ e Temporasy wotk yards shall bo near the Projet sites
contractor's sile office Contracts for land rent
and plpn yard
Provision of Borrow Pis| -t with borros pis and quartyis) cvmers e oo pis und Cuaition shallbe agarthe Pt stes,
and Quarry (ieg)
Follawing dusp sije shallbe appiled;
Plan (Chuzs a 7and Stale-ownce land lovated 2t T toward
Provision of waste Acquisition of approval of soil and consruction waste Trongsa from the bridge sile
dispesal ared disposal from the dump site owner (Nikaclu zam) Stale-owned land localed at 3kw twand
Trongsa fom the brdge sie
(Zalumcho zn Statc-owned lind aoung the bridge site
Openinng of bank account and arrangs Authotization | DPlan
Payment of bank to Pay
| commissioh L Blan NN E NS RN NS EENE
Paymont commision
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(2) Other Undertakings necessary for smooth implementation of the Project

Items

To ensure prompt unloading and customs clearance of the produets at ports of disembarkation in the recipient country and to assist internal transpottation of the products.

To accord Japanese physica! persons and / or physical persons of third countries whose services may be required in connection with the supply of the products and the services
such facilities as may be necessary for their entry info the recipient country and stay therein for the implementation of the Project.

To ensure that the Facilities be maintained and used properly and effectively for the implementation of the Project.

To bear all the expenses, other than those covered by the Grant, necessary for the implementation of the Project even other than the cost shown in Annex-1 if necessary.

To support ensuring security for the personnel assigned to the Project and ensuring security at the Project sites, e.g. security information sharing, coodination with police, etc.

To demolish the existing Zakmeln zam a8 soon as possible after the completion of the Project.

To demolish the existing Chuzomsa zam and Nikachu zam at an appropriate time.

To cooperate it solving potential troubles with the local people or any third party in connection with the execution of the Project with close consultation with JICA,

CH
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Annex-3: Environmental Checklist

Envirenmental Yes:Y G of Congi
Category Item Maln Gheck kems No:N (Reasons, Mligaion Measures)
(@} Have ElAreporis been already preparad in official process? @GN |(8) Undér preparation of draf IEE and will be submitied ta NEC in Feb,
(k) Bawo ElA reports been approved by authorities of tha host country's ()N |2015 and approved in May, 2015
govwemmaent? @N (b) dlite 1
(1) F‘A and (c) Haw ElArsports been approwed? If i as ()Y |) The condiilons are not expected as of January, 2015
Enmrqnmenlal imposad on the approval of ElA raports, are the conditions satisfied? (d) Forest Clearance hag been obtained from DFPS, MoAF and
Permits {d) In addition to the abave approvals, hawe other required ive approval has heen Issued from concerned
i permits been pbtalned from the approgriaie reg: Y ities of the D: as of D L2014
1 Pemils hosteounirys governmant?
Eml:::llon (a} Have confents of the project and the potential impacts bean (@)Y |{a) Local siakehalder meatings was hald based an JiCA Guldaiines and
. [ to the Locel based on i (b)Y  {Bhutan's EIAPragedure. The project sulling, tentativa scheduls was
@) o including i ion di: fs i btained disclosed and exshange opinions with particlpants hae besn dons. (The
the Local (rorn the Local stakeholders? first stakehclder maating has baen held in September 2014)
Stekeholders () Hawe the comment from the stakehoiders (such as lotal residants) (b) The opinlons and commants will bs reflacted o the engineering
baen raflected to the projsct design? daaign and anvironmenital management plan.
(3) Examination |(a) Have alternative plans of the project beerl examined with soclaland ™ (@)Y |(a) Seweral altarnatie plans were examined in this projectincluding from
of i | i ? the and social i ions polnt of vew.
(a} 1s thare a possibilitythat afr poflutants emitted from the projastralated [{a) N |(a) The predicted air quality does net expected to excead Bhutan's
sources, such as vehicles traffic will affect ambiant air quality? Doas (b)N  |standard Jevel because the expected fraffic velume Is around 300~400 a
1) Air Qualiy arnbient air quelity comply with the country's alr quallly standards ? Are day,
any mitigating measures taken? {) The predicted alr qualtly does not expscted lo exceed Bhvtan's
(b If air quality already gxceed country's standards near the route, Is there gtandard [eval.
2 possibility hat the praject will make air pollution worse?
2 Pallution (a} Is thers & possibility that s0il funoff fram the bare lands resuffing from |(a) N | () Allhough turbid water |s caused ar]d dischargad frem the consfruction
Control sarthioving activifles, such as eutiing and filling will cause water quality |(5)N  |atea, general and appropriate mifigation measures minimize the
(2) Water Quality |degradation in downstream water areas? advarsa impacts. These mitigation measures are planned on the
() Is there & i that the prejsctwill i waler sources, envrenmental managemant plan.
such as well water? (0) There are no water sources affecled by project
(&) Do noise and vibrations from the vehicle and irain traffic complywith @Y (@) he predicted noise does not expectad to exceed BhUtan's standard
(8) Noise end  |tha gountry's standards? {B)Y  [lavel becausa the expected traffic volume is around 300~400 a day.
[Vibration {b) Do low frequancy sound fram the vshicls and trala fraffic comply with {b) Thara ars no afructure which cause low fequancy sound,
the country's standards?
(a) Is the profect she located in protected areas designatad by the (@) N (a) There are nal any protacled areas Gesignated by Bhutan’s laws or
(1) Protecied country's laws or treaties and ?[s there a jonal treatias and
Areas possibilitythatihe projactwill aflect the protected areas?
(a) Doss the project site sncompass primeval forests, tropical raln (@} N |(a) The project aits does notencompass primeval forests, tropical rein
forests, ecolegically valuable habitats (e.g., coral reefs, mangroves, or  |@ N |forests, ecolagically valuable habitats.
tida! flats)? (c) N (b} The project slte does notencompass the protected habitats of
{b) Does the project site encompass the pretected habitats of {d)N  [endangkred species designated by tive Bhutan's laws or intemational
endangered spacies designated bythe sounirys iaws orinlemational ~ |[{e) N |ireaties and conventions.
treatles and coriventions? {c) The project acivities daes not give significantimpacts on the
(c) I signi ical impacts are antici are adeuate ecosyafem.
(2) Ecosystem protaction measures taken to raduts the impacts an the ecosystem? {d) Bince the project area 15 developed, thus anynggative impacts are not
{d) Are adequate protetion meas ures laken to premamimpacls such as o and any pi are nottaken. (General
disruption of migration routes, habitat ion, and will e prepared appropriately)
of wildlife and livestock? (e} Ardverse Impacts to the ecosystams are net expected since this
3 Nalural (&) Is thera & possibility that installation of bridges and access roads will project is reptacement of exdsiting bridges.
Bnvironment cauge impacts, such as dasiruglien of foresl, poaching, deserdification,
reduction in welland areas, and disturbance of scosystems due to
infradugtion of exotic (nor-nalive invasive) species and pests? Are
adequate measures for preventing such impacts considered?
{a} Is there a posshbillly that changes due to the fonof [(a)N  [(a) Thera aré not any conatruction activitiy that cause hydraloogic changs.
@) Hydratogy will affect suriace water and g flows ?
(a) Is tere anysoft ground on the toule that may Cause siope failures or (@) N  |{a) There ere ne sefl ground area. In the cufiing land section on the route,
tandslides? Are adequate measures considenad to preventslope fallures|(b) N {land proteciion measres are prepared.
or landslidas, where naedeq? @Y ((bhdito ]
(b) Is there a possibility that civil works, such as cutting and fifling will (¢) The mitigation measures for soll erasion and run off such as silt
(4) Tapography cause slope faitures grlandslides? Are adequate measures considersd tence are planned fn earth work section.
and Geology o prevent slope failures or landslides?
(¢} Is there a passibility that soll runoffwill result from cut and filt areas,
waste soil disposal sites, and borrow sites? Are adsquale measurss
takan to pravant soil runoff?

-10 -

A4-29



Appendices

(@) Is Inwlunfary reseftlemert caused by projectimplamantation? if (a) ¥ |(a) Involuntary resetliement is not caused, but land acquistiion ofamall
inveluntary resettiement is causad, are efforts made to minimize the Y |areais expected.
Impacts caused by the resetlement? (€)Y  |{b) The adequate axplanation en compensation are glven te affecied
(b) Is adequate explanafion on compensation and resetiiment {d)Y  |persons of land actuisition {The exptanation has been made in Sep.
assistance given o affecled paople pHor b resetilement? )Y |2014)
(e} s the plar, including fion with full Y {c) plan (ARAP) is made based an ARAF survay,
::osts restoration of livelihoods and living standards developed based on [(g) Y |(d) Corapensation will be paid prior 1o land acquisifon.
sludies on (h)Y  |{e} Campensation policies are prepared in ARAP.
(df) Is the compensatians gaing to bie paid prior o the resetiement? [0h4 ) The advarss impactis not expected but ARAP pay parlicular attertion
(2) Is the compensation palicies prepared in document? Y o wirterable groups of persens, including women, children, the elderly,
(1) Resetllement [«'noqs the rasetlsment plan pay particular atiention to winerable people below the poverly line if nacessary.
“‘“”fj B groups or people, including women, children, the elderly, people below {g) The I laws, and have been
acquisition the povertyline, sihnic mingrities, and indigenous paoplas? to PAPs and formulated basic consensus, The final affected area and
(g) Are agrasments with the affected people pbigined prior ta affected peraons will be identified in detalled design stage and agreed
resettiemsnt? with affected peraons priot 1o implamentatian of construction.
th) s the tp properly {MThe i lo properly
reseilement? Are the capacltyand budget secured to the will bg setup, and its capacity and budgst will be secured
plan? on tha ARAP in the datailed dasign stage.
(i) Aro any plans develaped 1o monitor the 1mpacls of resetlement? (i) Amenitoring plan about ihe impacis ofresetlisment before and during
@ s the g redress eonstruction,
if Y, the gri redress in Bhutan will be
4 Social used.
(2) Whera bridges and access rads are newlyinstalled, is thera a @N (a) This project does not affeci the smsbng means ofrans portation and
possibllitythat the projsct will affect the existing means of frangportation {(b) N fated workers, Approp will be
and the assecialed warkers? Is thare a possibility that the project will N pmpuasd and earried out on ARAP forthe affected persons byland
cause significantimpacis, such &s extensive alleration of existing land () ¥ acquisiiam.
uses, changes in sourcas of livelihoed, orunemployment? Are adequate {(a) Y {(b) There are not possibilitythat the projectwill adyersely affect the living
measures considered for preventing thase impacls? MHN conditions of inhabitants othar than the affected inhabitants.
{b) Is thare any possibility thet the profect will adversely affect the llving (¢} There are no Impacts expected in oceurence of diseases, including
conditions ofthe inhabitants othar than the target populafion? Ars i dlseases, such as HIVwill bs introduced due to
adequate measures cansidered to raduce the impacts, [fnecessary? Immigration of workers associated with the project. Howaver, adequats
(e} Is there any possibility that diseases, including infectious dlseases mitigation meagures such as health chack and education wilt be
(@) Liungand (540 a5 Hivwill be brought due to immigration ofworkers based on BRYi plan, it
Livelihood with the project? Are adequate considerafions given to public health, if {d) Tha project may give adverze impact to axsting connacledmad s}nca
necessany? traffic resiiclio i required, tus adequate mifigation measures will be
(d) Is there any pos sibility thai the project will adversely affect road fraffic prapared. Additionallytraffic s afety will be secured by the mlfgation
in the surraunding areas (e.g., increase bftraic congestien and iraffic messures during consiruction. The driving speed after conetruction ofthe
accitionts)? bypass will be centrolled bylecs palics and eetting up sign boards aleng
(e} Is there any possibility that project will impede the movement of the road.
inhabttants? (e ditto |
(R s thare any pessiblliy that bridges will cause a sun shading and {f) There are not any planned bridges cause adwerse impactsuch as
radio interfarence? sun shading and radio interference,
() I8 there a possibililythai the profect wili damage the Yocal @N (a} Thare are not any possibiiitiss thatthe project will advers sly affect the
(3) Heritage archealogical, histarical; cultural, and refigiaus herilage? Are adetjuate heritage.
imeasures considered lo protect these sites in accordance with the
country's laws ?
(8} Is there a possibHity that the projeet will adversely affect thi local (@) N |(a} Thare aré noi any possiblliies thatthe project will advers ely affact the
(4L Are necassary takan? lonal landscape. -
(5) Ethnle (a) Are considerafions given to reduce impac(s an fhe cultura and lifestye (a) N |{a) Thare are notany elhnic and i
Minorities and  {of efnic minorities and indigencus paaples? (b} N |pegples in the rights-ofway.
Indigeneus (b) Are &l of the rghts of effinic minetilies and Indiganous peoples in (b} ditto 1
Paoples relation o land and resources respacied?
4 Social (a) Is the project propanent not viclating any laws and ordinances (@ N |(a} Constuction will bs carriad outn compllance with labor lawin
Ervironment assosiated with the working conditons of the country whlch the project  |(b)Y  |Bhotan.
proponent should absarve in the projest? {©)Y |(b} Adequate safety conisideration wili be taken.
(b) Are tangible safety ions ik place fori invlwdin |@Y  [(c)(d) Based on Bhulan's laber law, safely education and educstin for
|he pro]ecl such as the installation ofsafstyequlpmsntwhmh prevents consideration 1o residence will bs given fo workers.
6y Working and materlals?
o (c) Ns intangibla measures being planned and implementsd fer
involved in the project, such as the esieblishment ofa safely
and heslth program, and safety training {in¢luding trafiic ¢afety and public
heaith) for workars efc.?
(d) Are appropriate measures taken o ensurs that security guards
involved in tha project not to volate safaty of cther indlvicuals inyolved, or
local residents?
(a) Are adequate measures considered 1o reduce impecté during (&)Y |(a) Adequats measures considered to reduce impacts during
cansttuction {a.., nofse, vitrations, turbid water, dysi, eshaust gases, {b)N  |censtruciion will be prepared based on environmental management
1) Impatets and wastes)? )Y |plan.
during (b) [f construstion activifies affact the natural (b) Adverde impacts on ecosystem are not predicted.
© }, are adi e d to redece Impacta? (¢) Land acquisiion Is causad, thus adequate mitigation measures are
(o) Feanstruction activiliss adversely affectths social environment, are prepared on ARAP,
ladequate measures considersd fo reduce impacts?
(a) Duas the { lop and i program for |{) ¥ |(a) The proponent will prepars monitoring program for the envdrenmental
5 Cthers lterns that are to have potentialimpacis? (k)Y  |items based on approved IGE and ilwill be implemented.
(b) ‘What are the itams, methiods and frequancies ofthe monitoring {e)Y (b) Tha monitering flems, methods and frequencies inciuded in the
pragram? ()Y |monitoring program will be prepared based on JICA Guidslines and
(2} Does. Ihe proponent esl,abltsh an adaquale monlktoring framework Bhutan's EIAproceduras.
@ and adequate budget to susiain the (c) The propanent wilt establish an adeguste monltoring frarmswork
: menitering lramewod()'i based on JICA Guldannas and Bhutan's ElAprocedures.
(d) Are any raguiatory ta the raport {d) iniag fo the raport system
|system identified, such as the fnrmal and fragusncy of reports from the willl be |denhﬁsd such as the format and frequency of reports from the
1o the reg y ? to the reg 'y ities based on JICA Guidellnes and
Bhutan's EIA proceduras.
{a) Where nacessary, perfinentitems dascribed n e Roads, Railways  j(a) N~ |(a) Large scale deforsstation is notexpecied,
and Forestry Projacts checklist shuuld alsa be chacked {e.9., projacts (D) N (b) There afe netany congfruction plan for the Pawer Transmisston and
o iing large areas af Disiribution Lines,
Chacklistof (b) Where necessary, pertinent ltems described in the Pawer
Other Sectors  {Transmisslon and Distribution Lines checklist should also be checked
6 Note (e.¢)., projects including instaliation of power transmlssion lines and/or
elaciric distdbulion facilifies).
B {a) If the impacs ta Jary orglobal issues should ba |(a) N (a) ltis not likely o give impacts to fransboundary or global issues,
ﬁal_ﬂ on Using  {oonfirmed (2.9, the projéctincludgs factors thatmay cause problems,
) such as ywaste reatment, acid rain, destruction of the
Checliist ozone layer, o global warming).

1) Regarding the term* Country's Standards” menilened in the above table, In the event that epvironmental standards in the country where the project is Incated diverge significantly frominternational standards, appro

anvironmental cons|derations are required to be made.
In easas w here local envi

In s ome areas,

are yetto be

should be made based on cemparigens with appropriate standards of other countries (heluding Japan's expe

2) Environmintal checkdist provides general snvironmental rerms to be chacked, k may be necessary to add or delete an item taking into ac count the characteristies of the projestand the partioufar eircunstanaes of 1
aolntey and locality in which the prejeot s lsoated.
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Annex -4: Environmental Monitoring Form

Environmental Monitoring Form

-Tf environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for
necessary items that are decided by environmental reviews. JICA undertakes monitoring based on
regular reports including measured data submitted by the project proponent, When necessary, the
praject proponent should refer to the following monitoring form for submitting reports.

“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.

1. Pollution Countermeastires

- AirQuality (Traffic/Ambient AirQuality)

Messured Value | Measured Country’s Standards Reférred Remarks
Trem Uit (Mean) Value Intemational (Measurement Point,
Along (Max) Stendards Frequency, Method, etc)
roacResidential (Japenese standard)
aea
TSP pghn’ 200 SPM (0.lmgfn3) | — On the bounday of
(24 Hour Average) ) dpproach  1oad  and
NO2 pg/t’ 80 004006(ppm) | residence (1 point >3
(24 Hour Average) bridges)
SO2 ugfr® 20 004(ppm) | — 2 times ayear during
(24 Hour Average) construction '
0 g/t 2000 10ppm) | —~ Ar  sampler  High
(8 Hour Average) volume sampler
PM10 g’ 100 SPM(©.Imgmi3)
(24 Howr Averags)
- Water Quality (Water Quality in the river)
Tnit
Measured Value | Measured Country’s Standards Referred Remarks
(Mean) Value Tntemational (Meastremmentt Poirt,
(Max.) Stanglands Frequency, Method, eic)
(Tapanese Standards/
D cafegory river)
pH - 69 6585 | — Downstream  postions
of affected water bodies
DO mgl - 2| (point X3 bridges)
— Once armonth daring
TSS mefl - SS 100 |  consiruction
BOD g/l 30 8 | — Grabsampling
Total Lo0o
. MPN1 10000 -
Coliform ooml .
EC pSem 2000 “
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-Noise/ Vibration
Measured Measured Country’s Standards | Referred Intemational Remaks
Hem Uit Value Valye Standards (Measurerment Point,
(Mean) (M) (Fapanese Standard) | Froquency, Method, efc.)
Noselevdl | dB(A) For Industrial aveas | Specified Consiruction | — On the boundary of
Day(06002200): 75 | noise construction yard and
dBA) 85 dB(A) | residence (1 point
Night(2200-0600):65 | (Maximum value of | 3 bridges)
dB{A) | 90%range) - 2 times ayear duing
* Value for industrial construction
area is applied since the — Digjtll sound  level
monitoring s plarmed meter
only for temporary
period of construction
- Waste
Monitoring ftem Monitoring Results during Report Period
Type, quantity and dispesal sites of construction waste
2. Social Environment and ofhers
- Resetflement (Land acquisition)
Monitoring ltem Monitoring Results during Repott Period
Proper compensation, consuliation, agreement with the
affected people and confirmation of payment in compensation.
~ Existing social infrastructures and services
Monitoring ltem Monitoring Results during Repott Period
Securing pass road and trapsit time of pass road at
construction site
- Accident
Monitoring Jtem Moniforing Results doring Report Period
Number and details of accident

Y

-13 -

A4-32




PREPARATORY SURVEY ON THE PROJECT FOR RECONSTRUCTION OF BRIDGES
ON PRIMARY NATIONAL HIGHWAY NO.1 IN THE KINGDOM OF BHUTAN
FINAL REPORT

A4-33



PREPARATORY SURVEY ON THE PROJECT FOR RECONSTRUCTION OF BRIDGES
ON PRIMARY NATIONAL HIGHWAY NO.1 IN THE KINGDOM OF BHUTAN

FINAL REPORT

5. Outline Design Drawings

No. Drawing Title
1. General Drawings
1 GENERAL DRAWING (Chuzomsa Bridge)
2 GENERAL DRAWING (Nikachu Bridge)
3 GENERAL DRAWING (Zalamchu Bridge)

2. Road Drawings

(1) Chuzomsa Bridge

C-1 PLAN

C-2 PROFILE

C-3 TYPICAL CROSS SECTION

C-4 CROSS SECTION(1)

C-5 CROSS SECTION(2)

C-6 CROSS SECTION(3)

C-7 CROSS SECTION(4)

c-8 CROSS SECTION(5)

C-9 CROSS SECTION(6)

C-10 ROAD STRUCTURE

(2) Nikachu Bridge

N-1 PLAN

N-2 PROFILE AND TYPICAL CROSS SECTION

N-3 CROSS SECTION(1)

N-4 CROSS SECTION(2)

N-5 CROSS SECTION(3)

N-6 CROSS SECTION(4)

N-7 ROAD STRUCTURE

(3) Zalamchu Bridge

Z-1 PLAN

Z-2 PROFILE AND TYPICAL CROSS SECTION

Z-3 CROSS SECTION(1)

Z-4 CROSS SECTION(2)

Z-5 CROSS SECTION(3)

Z-6 CROSS SECTION(4)

Z-7 CROSS SECTION(S)

Z-8 ROAD STRUCTURE

A5-1



1. General Drawings



GENERAL DRAWING (Chuzomsa Bridge)

PROFILE s=1:500
1370.0 /&/'76')‘/55 | ool
& Bridge Length 47500(CL) A CROSS SECTION s=1:200
1365.0 50 Girder Length 47400(CL) 0
400 Span Length 46600(CL) féoo A2 10750 9671
v ‘L 600 9750 400 __600 8671 400
1360.0 Y BN <215 7oy Sz 8250 1500 7171 1500
. U‘.R?L Cloaranco oy o 3500 4750 3500 3671
o P=t W <
1355.0 Rock 8 Fiy ﬁ%i T T ASPHALT PAVEUENT ASPHALT PAVENENT
e (cL~D) 2 LAL =Ny . N 3500 tmin=60mm 3 ° || tmin=60mm °
= A g e i ) (R&CA‘; 6.000%, | gk st « ;‘oqu 0,906% 25074 B C"L
=z \ o B T !
1350.0 VCL=30,VCR=410 000 = 1| B ] 786 5 [VOl=25 VCR=374 8 ‘ s o § ‘ ’ ~
3 : H éc 300614000 8000 4000 jao| 4400 | E : : ] 8
£ g 3 g g S
) = <0 i g is; ‘
Gradient ; FMZ’% Z <§> % 2925 2925 23855 23855
: ‘ = ‘ T ‘ 1550 7650 1550 1550, 6571 1550,
Proposed & S 3 =8 3 10750 9671
hei ght B g 2 52 8
I I I T I
Ground = p 8 58 R
height 8 8 8 88 B
: : : — A1 ABUTMENT s=1:300 A2 ABUTMENT  s=1:300
Total g 8 g 88 3
Distance H 2 g g8 € 1700
T T T IT ‘\* 500 2_0)
8 i 8 82 3
Station g z g 2 ¢ V1361.475 4700
Transversal H é\ ) | =
S b o o V1361.098
Slope £ - S——__ %Lgr 2
I S 50D o
Widening E R ——— = gl & = o S Srs
= T S [=} o N
"""" 3 4800 __|1700| 2500 g 3 8| o Y1368.498 20
S S 20 00
oL 8 T356.598
95187 N S OF
how < 756 15 of 2 3 100 3500 100
b 361.981 =) = o
\ T B\ 1 ,5’ B 1504 821 -~ 8 bl
il s B dge gth 47500( L) . - [1350.675 | 2
1”' \\§ [ L \_ GirdefLength 47400(Ct—_ =
»1378.9¢ «1388.
48& &m 4 351489 Spanm\e\gm@dpo(CL \ 8 N\ 1380487 oy 9960 5402500
1305.976 o 5
2 s\ 1 Doy . e Bot I : 100 9000 100
N 19857 1381 y *\\ o 1 136168 \ " 568 157, E )
J52 \. 5 -Right \ .1 \ 351 1353787 __
o q e o \ (1355180 \ 37412 18 2
2 J 130422 84 o] /&( NS = G S . — . ..
v e\ ) = 3 ) s AW Design condition
Q TS . u _
s 1981 VQ.L Q\» o Cl 2 Pt 3 | —A\— \\“ o) S > L1354, T357.494 RIVER CROSS SECTION S=1:500 Brldge Length 47.500m
' pp i | °d° — ¢ Span Length 46.600m
' 2 ju (e ~|LS1701 1358.3 M—VH’W‘L* -
| NS az | g\ 70 @ 3 P : JELd - g Al S Road Width 8.666m~9.750m
2 : - 7 = N
A T el \ Iy olglo Bl | | 1 4 oo o N , Single lane IRC 70R(wheeled)
. 13830 1378 Rt I o Aoses N\ o Live Load
188 B 10359 d-\C-Ridht T 1354048 1267489 - ’ 2 o or Double lane IRC Class A
A .2 A377.947 1 57.58m| \\ (e} % R'Ver 1 ) Ki / N~ \ - - -
; % G \L A2 - ) P 271349 86 CLID Design Seismic Scale KH=0.22 KV=0.00
A 1814 ’ 0 . -
) Tt A ‘ s Z@L e ‘ 1 & 4400 4000 8000 | 4000 4400 Form PC Box-Shape Girder
13801 13621 ggg | e . N EoEAR 13 e 3000 3000 Super Material Concrete ock=30 N/mm2
1363 4
1 /v otz By 0 ‘ g 355 a4t Q = 910m3/s structure ta en:; ReinforcigBar | SD345 Equivalent
y - S stren,
! oA sez;u % ? g% | ey 1 i=1/30 £ Tendon 12S12.7mm
P in: amm N R ‘ sho P Structure Inverted T-Type Abutment
1387084 A1 4 084 H ol lsskis P o9 | P . Form X ]
> 1380, ’ 4 Biy: ke oP o9 s Sub Foundation | Spread Foundation
361.269 f [N qd Y
! y / 0w | . opbod ‘ o2z - structure | Material | Concrete | ock=21 N/mm?
- 1953087 o q
s g ',1351.7/ 5 [ - SR o oo, strength | ReinforcigBar | SD345 Equivalent
.71} 1353.123 2
1.082 ~1360.354 ~1300.2083 =
s / ot CH MSA BRIDGE A\
/ oy 1390 5388 ‘ 13«3115 i 360,142 =
Royal Government of Bhutan CONSULTANTS: PROJECT NAME: DRAWING TITLE: DATE: DRAWING No. :
MINISTRY OF WORKS and HUMAN SETTLEMENT (DoR) THE CONSORTIUM OF PREPARATORY SURVEY ON GENERAL DRAWING PREPARED BY:
JAPAN INTERNATIONAL COOPERATION AGENCY Oriental Consultants Co., Ltd. THE PROJECT FOR RECONSTRUCTION OF Ch id 1
AND INGEROSEC CORPORATION BRIDGE ON PRIMARY NATIONAL HIGHWAY No.l (Chuzomsa Bridge) CHECKED BY:




GENERAL DRAWING (Nikachu Bridge)
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GENERAL DRAWING (Zalamchu Bridge)
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2. Road Drawings



(1) Chuzomsa Bridge
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ROAD STRUCTURE
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(2) Nikachu Bridge
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(3) Zalamchu Bridge
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PREPARATORY SURVEY ON THE PROJECT FOR RECONSTRUCTION OF BRIDGES

ON PRIMARY NATIONAL HIGHWAY NO.1 IN THE KINGDOM OF BHUTAN
FINAL REPORT

6. Other Relevant Data

(1) Letter from DoR regarding land acquisition

Royal Government of Bhutan
Ministry of Works & Human Settlement
Department of Roads
Design Division

“Construction Industry: Selutions through innovation and improved technology™

DoR/DD/CE(D)/10/2014-15/ {5

Thimphu, March 27, 2015

Attn: Mr. Keigo KONNO

Project: The Preparatory Survey on the Project for Reconstruction of Bridges on Primary
National Highway No.1 in Bhutan

SUBJECT: AGREEMENT IN PROPOSED PROCESS AND SCHEDULE FOR LAND
ACQUISITION AND COMPENSATION

Dear Sir,

With regard to the project, the implementation of Land acquisition and compensation in
following schedule (SCHEDULE-1) is understood as one of the undertakings to be taken by the
Royal government of Bhutan agreed in Minutes of Discussion at the time of Explanation of
Draft Outline Design on 15 January 2015,

SCHEDULE-1

——

{Undertaking

¥ Morth

— 6 [ 7 5w i3 B B

DLAAC

Submssion of Applicatian from DoR to

Preparation of ARAP

%%%%W&%%%%ﬁ%%%%% f(‘:vwkw:l in September 2014)
0 T 0 W 0 v 0 0,

Stakeholder meeting for ARAP

Submission of Application from DLAAC to

T
EEEEE w
% Y975

A

Land Acqusition and

Preliminaly approval issued from NLC

m—

[T Tl T .

C for
Structures

Update of ARAP

|

— [ -

Agreements with land owners

DLAAC to NLC

Sulanioswn uf detabed 1epnt (ARAF) from

| Approval ssued from NLC

[ v | L]

Compietion of Land acquisition

In the process of land acquisition, DoR with JICA Study Team conducted the survey as a part of
the titled project and the result is as follows.

A6-1



Appendices

The result of the ARAP survey

Chuzomsa Bridge

Total PAHs and PAPs

Residential PAHs (PAPs) to be
Relocated

Land Acquired (decimal)
Crops and Trees

9 PAPs (Project Affected Persons) in 1 PAHs (Project
Affected Households)
None

& decimals (243m’) for Dry Land
Trees:18 -
Name of the Household Head: Ms. Aum Kelzang

However, as per Land Act of Bhutan 2007, the preparation of ARAP cannot be processed
currently since the PAH mentioned above is under process of obtaining official document
(Thram) that establish the legitimacy of ownership to the land. And it is expected to take several

months to obtain the Thram.

Therefore. in order to complete land acquisition prior to project implementation in time, DoR
proposes and agrees 10 follow the policy and schedule below (SCHEDULE-2) if Thram is not

obtained by June 2015. According to

the regulation of Bhutan. person without Thram is not

subjected to the payment of compensation. However, the PAH mentioned above shall be treated
as a title-holder (in line JICA guideline) and be subject to compensation only for this project .
considering the fact that the family has been living in the area for a while.

SCHEDULE-2

Undertaking r———
Submission of Apphcation from DoR 1o
DLAAC

Preparation of ARAF
Land Acquistion and Srakeholder meeting for ARAP
Compensation for
Structures

Completion of Land acqustion (Payment of

ompensation)

Plan | |
.

T Y O

203 2016

U [ A R

Remarks

(Completed in September 2014)
e

(Completed in September 2014)

o]
1 Y e D _-H.-,E
4@%@@%%%%%%3%@
Esse=coEScocis

-

%%%%%%%%%%%WW%
-p-_--‘_-_,%-
7 v

Your understanding and kind cooperation on this matter would be highly appreciated.

Yours faithfully,

{i\wyfi{\xg

Fangehuk Yeshi
Offtg. Director
Department of Road, MOWLHS

Copy to:

1. The Hon’ble Secretary, MoWHS for kind information
5 The Chief Engineer, Design Division for necessary actions

P B e
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