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3. BfRE (@meA/) A+
xAT BEREYRL

INIEEREE - E(FEA Ministry of Works and Human Settlement:MoWHS) JEB/R (Department of Roads:DoR)

Mr. Phuntsho Wangdi Director

Mr. Jangchuk Yeshi Chief Engineer, Bridge Division

Mr. Karma Tenzin Deputy Executive Engineer, Bridge Division
Mr. Sangey Tenzing Director General

Mr. B.L. Chhetri Deputy Executive Engineer

Mr. 0.K. Pradhan Engineer

INIEERE « B EA (MoWHS)  EYE . FEAEHRJS (Standards & Quality Control Authority:SQCA)

Mr. Rinzin Namgyel Head, Training & Monitoring Division

Mr. Ranjan Chhetri Chief Engineer

INFEEZE - E(EA (MoWHS)  AEk 375 %463k (Construction Development Board:CDB)

Mr. Chencho Tshering Data Mabager

Mr. Tashi Tshering Engineer, Manpower & Technology Section

INFEEEE - EfEE (MoWHS)  HMkaR (BIfEIL Construction Development Co. Ltd. :CDCL)

Mr. Sonam Dorji Managing Director

Mr. Tshewang Phuntsho General Manager, Western Operation CDCL Hesothangkha

INHEEZE - E{EE (MoWHS)  Government of India(Gol) Assistant Project

Mr. Dogo Kinley | Project Manager

INIEEREE © E(ES (MoWHS)  Word Bank Road Project

Mr. Tshering Pel jor | Project Coordinator

INIEEREE - E(E9S (MoWHS)  Asian Development Bank (ADB) Road Network Project

Mr. C K Pradhan | Project Manager

INIEEREE - E(EE MoWHS)  DoR & XA H-FEF#FT (DoR Lobeysa Office)

Mr. Sonam Tobgay Executive Engineer

Mr. Om Kumar Pradban Engineer

INFEEREE « E(EA MoWHS)  DoR /L N FH#EFT (DoR Sarpang Office)

Mr. K.S. Rai Deputy Executive Engineer

Mr. Tshering Wangchuk Assistant Engineer -1

GNH (Gross National Happiness) Commission Development Cooperation Division

Mr. Thinley Namgyel | Head

BVEA (Ministry of Economic Affairs) T3/ —JF (Department of Energy:DoE)

Mr. Tashi Dorji Chief Executive Officer
Mr. Dorji Meteorology Division
Mr. Yeshey Wangdi Director General

BRE4E Ministry of Economic Affairs) HUEFHARR (Geological Survey of Bhutan)

Mr. Yeshi Dorji | Specialist

954 Ministry of Economic Affairs)
T2£/5 (Department of Industry) T 2EBEZEFE (Industrial Development Division)

Mr. Tashi Tshering | Architect
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B Ministry of Agriculture)
M (Department of Forestry Services) HAA{R#RE (Nature Conservation Division)

Dr. Sangay Wangchuk | Director

HFEEEZES (National Environment Commission:NEC)

Mr. Nidup Tshering | Joint Director

Royal Society for Protection of Nature(RSPN) NGO [

Mr Lam Dorji | Head

Phunatshangchu Hydropower Authority (PHPA) ' F ¥ o F 2 FEALE

Mr Karma Tshering | Assistant Executive Engineer
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4. FEEEE R (M/D)
(1) R E R

Minutes of Discussions
on the Basic Design Study
on the Project for Reconstruction of Bridges (I'hase 111)
i e Kingdom of Bhutan

Based on the results of the Prepamiory Stucy, the Govermment of Jupan decided to conduet a
Hasic Desipn Stuely om the Projeet for Recomsimstion of Bridges (Phase 101 (hereinafter referred 1o
s "the Project” ) and eottusied tw study o the Jupan International Copperation Apency {hereinafier
referred to as "JICA").

JICA seot w the Kingdom of Blivtan | hereirmfter refierred 1o as "ihe Bhutan™) the Basic
Design Study Team (hereinafier referred to as "the Team" ), which is managed by Mr. Shumon
YOSHIARA. Deputy Director General for Economie Infrastructure Development. Grant Aid and
Loan Suppon Departmanm , JICA. and headed by Mr. Hidetaka SAEABE, Senior Project
Admintstration Officer for Project Study Division [, Groot Aid and Loan Support Depariment, JICA,
and is scheduled to stay in the conntry fram April 15, 2008 10 May 27, 2008

The Team held discossions with the ofMiciuls concerned of the Royal Government of Bhuan
und conducted u field survey an the study area.

In the course ol discussions und Geld survey, both parties confirmed the mmin flems
cduseribed on the annched sheets. The Team will proceed to finther works and prepare the Basic
Deesign Study Report.

Thimphw, April 30, 2008

Wl (g —

Hidetnku SAKABE Fhunishe Wangch bl

Depuity Leader DHrector

Busic Design Study | eum Department of Roads { DO )

Japan Inmernational Cooperation Agency Ministry of Works & Human Settlemeil

Kangdom of Bhuan

Lty

Thinley Nuangevel

Head of Development Cooperation Division
GNH Conmmission

Kingdom of Bhautan
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ATTACHMENT

[ Objective of the Project
The objective of the Project s 1o seeure smooth and reliable tufie by the replacement of bridees
an the Naticnal Highway No.$ (hereinafier relerred (o as "NH5")

2, Praject sites

The sites of the Project are shown in Annex-1

3, Responsible and Implementing Agency

F-1. The responsible Ministry is Ministrv of Works & Human Settement,

32, The mmplementng organization is Department of Roads, Ministre of Works & Homan
Settlement

3-3. The organization chart of the responsible Mimistry and the Implementing organization is shown
on ihe Minutes of Disciizsions signed by both sides an Oclober 17, 2007 (hereinafter refermed
b s "the Signed Minutes®).

4, [wems requested by the Roval Government of Bhitan
dat, Aler discusions with (he Team, the dtems deseribed below were reguesied by the Bhotancee
side,
To replace the 6 existing bridges on NH3 (including their approach roads 1o the existing road
(1) Lawakha Qridge,
(2} Basochu Bridge,
(3) Nyirnchu Bridge.
14) Burichu Bridype .
(5} Chunehey Bridge,
(6} Loring Bridge.

4-2, Botly sides reconfirmed that the specification al’ the bridges w0 be reconstructed should be the
followings us deseribed vn the Signed Minutes.
(1) Width of carriage way: 6.(lm
(b)Y Desipn live loud: “Clags A" of Indinsn Rowd Congress 200400 sama as Phase-11 Project

A3 JICA will nssess the approprioteness of the phove-mentioned request and will recomumend 1o
the Government of Japan for approval.

4-4. Bothr sides confirmed that the beginuing und ending points of the approsch moad ore the places

where the elevation of the approach road (€ placed to the existing roads. Thise poims will be

v 7 Z

A-7




confirmed through the further studv and discussions of alignment design besed on e
topographic survey.

4-5. Both sides conlirmed (hat the structore of the bridges under the I'raject was notselected as of
this moment, and will be exumined through the further studs.

4-0. Both sides understood that the demolishment of the existing bridges is undertaken by the
Bhuturiese sice in principle.  However, this matter needs o be examined through the further
study of the bridge comstruclion plun wnd schedule.  Both sides confirmed that ft should be
discussed and confirmed al the explanation of Draft Report of Basie Desipn Study for the
Project,

4-7, Both sides confimmed that the Bhitanese side shall replace or improve the bridges on NHS
which are not covered by the Project ol the Bhutanese expenses in o limely minner o ensine
the effect of the Project.

Thee Bhutanese side shall prepare the implementation plan tor the improvement of the existing
britges mentioned sbove, and submit 0w JICA Study Team at the explanation of Diafl Report
of Basic Design Study for the Project.

3 Jupaun's Grant Aid Scheme

Bhutanese side understands the Japan's Gram Ald Scheme and the necessary measures 1o be taken
by the Royal Government of Bhutan as expluined by the Teum und deseribed m Ammex—4 and
Annex-5 of the Signed Minutes.

6. Schedule of the Study

6-1, The comsulbums will proceed to further studies in Bhotan until May 27, 2008,

0-2. JICA will prepare the draft report i Eoglish sl disputeh a mission in order 1w explain jte
contents around September, 2008,

6-3. In case that the contents oF the teport is accepled i principle by the Roval Govemment of
Bhtan, JICA will complete the final report and send it 1o the Roval Government of Bliwn by
December, 2008:

7. Environmeninl nnd Social Considerations

7-1. Both sides confirmed that the Environment Clearanee Centificate (ECC) for the Projeet had
bewn pbtained us attsched in Annex-2.
The Team explained 1o the Bhutanese side that in case any other procedures ave requined 1o the
commencement of e Projedt based on the Bhutapese lows and/or repulations,  these
procedires must be compléted prior to the Project appraizal by the Government of Japan.
The Bhutanese side answered w the Team that all of the necessary procedure for the

we Y Z

A-8




Environmental Clearance had been completed and no more procedure is required prior to the
commencement of the Project.

In case the extension of the ECC validity for the Project is required, the Bhutanese side will
conduct necessary procedures for it in a timely manner.

7-2. The Bhutanese side shall complete the securing of land necessary for the Project, e.2. land for
approach roads on left bank of the Chanchey Bridge. temporary yard on right bank of the
Lawakaha bridge, etc., by the commencement of the Project.

8. Other relevant issues

8-1. The Team was informed that the Bhutanese side issued the approval on November 29, 2007, to
construct the approach road to the site for the “Punatsangchu Hydropower Station™ (hereinafter
referred to as “the Punatsangehu Power Project”) within easy reach of the Lawakha bridge.
And both sides confirmed that its construction work had commenced already by the time the
Team visited the site on April 25, 2008.
The Team pointed out that its work would limit to some extent the selection of location of the
Lawakha bridge. The Bhutanese side regretted that information sharing did not take place
appropriately.
And the Team also expressed its regret and strongly requested once again to provide relevant
information, including the factors affecting the design of the bridges under the Project in timely
manner. The Bhutanese side understood and accepted it.

And also both sides reconfirmed the followings;

(1) The NH5 will never be sunk under water as a result of the Punatsangchu Power Project.

(2) The Bhutanese side shall share the information and discuss about the Punatsangchu Power
Project among the organizations concerned, e.g. Department of Energy (DOE). not to make
far-reaching impacts to the Project.

8-2. The Team requested the Bhutanese side to ensure that all bridges constructed under the
Japanese Grant would not be affected adversely by any Hydropower Projects in the future,

8-3. The Bhutanese side confirmed that the following undertakings should be taken by the
Bhutanese side at the Bhutanese expenses.

(1) Removal of the existing buildings and/or its exterior within the Project sites,

(2) Relocation and/or removal of existing utilities (power lines. water supply lines, etc.) from the
Project site.

(3) Necessary arrangement for traffic control at necessary sections.

(4) Necessary arrangement for the tax exemption of imported materials, equipment and vehicles
for the Project.

% ¥ z




(5) Necessary arrangement for the securing of borrow pit.
(6) Securing and clearance of the temporary yard.

(7) Securing of site for disposal of waste.

(8) Maintaining order at the sites and yards for the Project.

8-4. The Bhutanese side shall secure enough budget and personnel necessary for the operation and
maintenance of the bridges constructed by the Project, including the periodical maintenance
work, e.g. sweeping the drainage, dredging the river at each site, etc., after the completion of
the Project.

8-5. The Bhutanese side shall provide necessary numbers of counterpart personnel to the Team
during the period of their studies in Bhutan.

8-6. The Bhutanese side shall submit answers to the Questionnaire. which the Team handed to the
Bhutanese side, by May 16, 2008,

\&e"
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’:) ROYAL GOVERNMENT OF BHUTAN
7V MINISTRY OF WORKS & HUMAN SETTLEMENT
DEFPARTMENT OF ROADE
THIMPHLU @ BHUTAN

[Annex-2]

Dy _{x
No. DORN&D(1)/2007-08/04/ | =& 72— Date: Xr—
& e LA S
16

“The Chief Engineer,
Bridge Division,
DoR : Thimphu

Sub: Environmental Clearance for reconstruction of 6 bridges
under Phase-lll JICA Project

Sir,

We are forwarding herewith a copy (in original) of the Environmental Clearance
No. PPD/MoWHS/Env/01/2007-08/3231 dated 18" December 2007 issued by
the Policy & Planning Division, Ministry of Works & Human Settlement, Thimphu
for reconstruction of the following 6 bridges.

i) Lawakha Bridge
i) Basochu Bridge
iii) Nyarachu Bridge
iv) Burichu Bridge
v) Chanchey Bridge
wi) Loring Bridge

This is for further necessary actions from your end.

Yours sincerely, I - 7% Yo
s
— A Hosg S ’(’{' )
3 - ik e
24 2!'2, T | LCA :
(Kunzang Wangdi) A (‘_,4-?/\7,
Chief Engineer,
Investigation & Development Division,
DoR : Thimphu mr

Cc:  The Director, DoR, Thimphu for kind information.
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G TUIGTIRN SRR e T we g
N 7 ROYAL GOVERNMENT OF BHUTAN

© MINISTRY OF WORKS & HUMAN SETTLEMENT
' POLICY & PLANNING DIVISION

THIMPHL: BHUTAN
"Tirwards Quality Infrastructure”

PRAMOWHS Ervi) 2007.0873 2 727 19'% Decamber 2007
_r_D‘Tl':.:t:lur
Phegsartmet| of Keinls
Thinmplu
Sir
Subjeer: Environmental Cliaroce for re-construction of 6 bridpes
= undler JICA profect (Mhase 111

The Ministey of Works and Human Seetlement (MoWHS) jssues the Environmenio]
Ulenratee (FC7) i per vour letter ne, RDolt/ WV 2006-20007 120858 dated 34.10.07
for the re-conanuction of the fallowing bridues andee JCA project §Phase 10 1wl
fmilge, Hawoohu hridge. Nywruchu bridge, Burichu hridge, Chanchey bridie and Laripg
bl Thie Bl bowfine tureres il comelitions apply:

b The BC ks valid for the revonstrugiiong of the above mentivned bridues anly
< Al nctivities st b nrline with Fovest and Natire Conservation Act 1995 gl
Huiles 20006,
3. No-disturbaneg (st by caused fo public s eliglous sitey due o the prmjeer
BERVIY.
4. Asstthetics o the votliy wied the river must be proscered b afl e
A priper arngemedt has W be mide regarding the irgation channel in the
vicinity of the Lawakha bridge il ihe bridge consioction wiivity interferes with
- the imgarion honoel
B Al ihe blasting works shaubd be dove i line with the guidelines rom Minisry o
Honve mnd Culiueal AT, amd Depurtment of Cealagy and Mines. The biasing
works should be execubod strictly by trdtied prolssinnale
T Inchwerimimime dosping of excovalediwaste muterials intiv (he fver Ts m offemee
sl b kel o peraliy. 1 shonild be: properdy disposed inoan appropriile dispoal

e

dile,
“,':'.I:D 3 Downsireah ellbers minat e mouitorsd w6l Hines e erené thal 1 dirmagse e
E’ L sy due to the projeet activity,
' 9 Waterways muat be prodected  Fom any - obsiuclion durmgp  snd ofter The
Ly ion,

10, Creguparional Thealih i Safery meastires dhonld e siloily observed s all e
/ dirring e project activity

\Ala
Tele AOOTS- 2 32TU08A20 [ THI26T9IA221 82352517

/ o QAN TS- ATV 201025 122 —
. ot @ o oyl Box: 791
' fll-_.- | A g-
AT N~ _ ¥ <l

LAS

— -"1.

T

.
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. ¥, - el IV' L *
Gy TS| GG
oo 77{ " ROYAL GOVERNMENT OF BHUTAN
- MINISTRY OF WORKS & HUMAN SETTLEMENT
POLICY & PLANNING DIVISION

THIMPHU: BHUTAN
“Towards Quality Infrastructure”

1-A smooth Now of vehicular traffic should be maintined during the project
achivity
- Any dispute arising due to the above project activity shall be (he responsibility ol
the project proponent (i.e Department of Roads).
I3. Bio-cnginecring works shall be carried out wherever leasible to improve the
aesthetics ol the project area.
14 Copy ol this EC must be maintained at all sites at all times during the construction
aclivity lor environment management and monitoring references,

ha

Any violation of the terms and conditions specified in the 13C is a violation ol BA Acl
2000 which will result in revocation of the EC without any liability on the part of this
office. Incase of renewal of the EC, this ofTice should be notified one month before the
expiry ol this Environmental Clearance

This Envirenmental Clearance is valid till 31™ December 2010,

Yours faithiully.

Sungay Tenzin

Oftg.Chiet Planning olTicer
PPD. MoWIIS

Copy to:
Hon'hie Seeretary, Mo WIS for kind information.

I\
2. ead. EA Section, NEC. Thimphu for kind informution.
3. Dy. EE. Environment Unit, | & D Division, DoR lor kind information.

3T/GM —p20. 54

N /
Tele: 00973-2-327998/328173/326793/322182/3251 7]
Fax: 00975-2-323 1 44/322270/323122

\G@’/ Po Box: 791
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(2) BRI B AR AR

Minutes of Discussions
on Basic Design Study
on the Project for Reconstruction of Bridges (Phase I11)
in the Kingdom of Bhutan
(Explanation of Draft Report)

In April 2008, the Japan International Cooperation Agency (hereinafter referred to as "JICA™)

dispatched the Basic Design Study Team on the Project for Reconstruction of Bridges (Phase 11I)

(hereinafter referred to as "the Project™) to the Kingdom of Bhutan (hereinafter referred to as “Bhutan™),

and through discussions, field survey and technical examination of the results in Japan, JICA prepared a

draft report of the study.

In order to explain and to consult with the concerned officials of the Government of Bhutan on the

contents of the draft report, JICA sent to Bhutan the Basic Design Explanation Team (hereinafter referred

to as "the Team"), which is headed by Mr. Tetsuo YABE, Resident Representative of JICA Bhutan Office,

from QOctober 2 to October 9, 2008.

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

247 B4

Tetsuo YABE

Leader

Basic Design Explanation Team

Japan International Cooperation Agency

Thimphu, October 7, 2008

angey 1 IZING
'
Departm of Roads (DOR)

Ministry of Works & Hujman Settlement
Kingdom of Bhutan

Aol _—

Pema CHEWANG

Chief Program Coordinator
GNH Commission
Kingdom of Bhutan
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1.

2.

~
2
"
3
-

4.

5.

ATTACHMENT

Components of the Draft Report

The Bhutanese side agreed and accepted in principle the contents of the draft report of Basic Design
Study by the Team.

However, the Bhutanese side requested the Team to look at the possibilities of shortening the
construction period. The Team explained that the construction period shown in the draft report is the
possible shortest at the Basic Design Stage.

Cost Estimation
Both sides agreed that the Project Cost Estimation as attached in Annex-1 should never be duplicated
or released to any third parties before the signing of all the Contract(s) for the Project.

Japan's Grant Aid Scheme

-1. The Bhutanese side understood the Japan's Grant Aid scheme explained by the Team.
3-2. The Bhutanese side understands necessary measures to be taken by the Government of Bhutan as

explained by the Preliminary Study Team and described in Annex-4 of the Minutes of Discussions
signed by both sides on October 17, 2007.

Schedule of the Study
JICA will complete the Final Report in English, in accordance with the confirmed items and send it to

the Bhutanese side by the end of January, 2009.

Other Relevant Issues

3-1. Regarding to the “Punatsangchu Hydropower Station” (hereinafter referred to as “the Punatsangchu

Power Project™), both sides reconfirmed that the Bhutanese side shall continue the followings after

the completion of the Basic Design Study;

(1) To provide relevant information, including the factors affecting the design and/or construction of
the bridges under the Project in timely manner.

(2) To share the information and discuss about the Punatsangchu Power Project among the
organizations concerned, e.g. Department of Energy (DOE), not to make far-reaching impacts to
the Project.

And the Team requested the Bhutanese side again to ensure that all bridges constructed under the
Japanese Grant would not be affected adversely by any Hydropower Projects in the future.

5-2. Both sides confirmed that present condition at Lawakha Bridge would not be changed any more by

the Punatsangchu Power Project.

5-3. The Bhutanese side submitted the tentative plan for reconstruction of 5 bridges on National Highway

No. 5 not covered by Japan’s Grant Aid, and explained to the Team that the construction work borne
by the Bhutanese side should be completed by 2013, the end of 10th 5 year plan of the Government
of Bhutan. And both sides reconfirmed that the reconstruction is important to ensure the effect of the
Project, and the Bhutanese side shall implement it at the Bhutanese expenses.

5-4, The Bhutanese side confirmed that the following undertakings should be taken by the Bhutanese side

at the Bhutanese expenses.
(1) Before commencement of construction work /b

. +
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(a)Securing of the land for the Project,
(b) Relocation of existing utilities (electricity power, telecommunication, water, etc.),
(2) During construction work
(a) To Secure and clearance of the temporary yard,
(b) To Secure the site for borrow pit, quarry and disposal of waste,
(c) To make necessary arrangement of detours for public traffic at necessary sections, e.g. securing
of land, public announcement etc,

() Maintaming order at the sites and yards for the Project.

(2) After the Completion of the Project
(a) To remove the existing bridges.

5-5. The Bhutanese side shall secure enough budget and personnel necessary for the operation and
maintenance of the facilities improved by the Project, including the periodical maintenance work
after the completion of the Project. /L
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<Confidential>

Annex-1

Project Cost to be Borne by Japan’s Grant Aid

Items Cost
: (Million Japanese Yen)

Substructure: 12 Abutments

Superstructure:

Carriageway Width: 6.0m

Bridge Length:
Lawakha Br.(Composite Girder): 45.0m
Basochu Br.(PC Box Girder): 40.0m
Nyarachu Br.( PC Box Girder): 40.0m
Burichu Br.( PC Box Girder): 50.0m
Chanchey Br.( PC Box Girder): 45.0m

Construction Bridge Loring Br.(Steel Langer Girder): 70.0m 2,319
Facilities Bridge Surface: 1,740 m*

Accessories: Handrails, Expansion Joint

Approach Road

Bank Protection

Drainage System

Others
Detailed Design and Construction Supervision 275
Total 2,594
Notes:

(1) The cost estimates in the above table are provisional and will be further examined by the government
of Japan for the approval of the Grant.

(2) The Total Cost of the Project JPY2,594 million is equivalent to USD 24.30 million at the current
exchange rate USD 1.0=JPY 106.74. /K

<
/”\
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3 | Statistical Yearbook of Bhutan 2006 RE 1Y J—42 VBRF#HE B 2006 &
4 | Statistical Yearbook of Bhutan 2007 HE at" - J—43 VBF#HE D 2007 4
5 | National Accounts Statistics 2000-2006 EES it - J—48 VBRFHRE B 2007 4
6 | Labour and Employment Act of Bhutan 2007 HE 1Y b J—42 UBRFEHE - A#E | 2007 &
7 | Employment Agencies Rules XE at” - T—S VBHE - AME —
8 Handbook on Recruitment and Employment of M= 1t - T B RS - AL
Foreign Workers in Bhutan = < B 73 B
9 ;g(e;oCompames Act of the Kingdom of Bhutan = 95" 41 T8 RHEE 2000 4
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Practice for Road Bridges S . .
13 section T Loads and Stresses(Forth £ at The Indian Roads Congress | 2000 &
Revision) The Indian Roads Congress 2000
Design Criteria for Prestressed Concrete
Road Bridges —— . .
14 (Post-Tensioned Concrete) (Third Revision) HE 1t The Indian Roads Congress | 2000 £
The Indian Roads Congress 2000
Design Criteria for Prestresses Concrete
Road Bridges section-V Steel Road Bridges = . .
15 (Second Revision) The Indian Roads Congress HE 1t The Indian Roads Congress | 2001 %
2001
Road Design Manual Misistry of Works & Human
16 | Royal Government of Bhutan, MWHS, DoR, | K& " - Settlement, Department of | 2005 &
Thimphu Roads
Pavement Design Manual Misistry of Works & Human
17 | Royal Government of Bhutan, MWHS, DoR, | K& i’ - Settlement, Department of | 2005 &
Thimphu Roads
GUIDLINES FOR LAND ACQUISITION & SATSHAB | o A R
18 ALLOTMENT 2005 XE Y T—32 UBFR%ESE 2005 &
19 | LAND COMPENSATION RATE 1996 RE Y 1l J—2 VBREES 1996 &
20 | LAND ACT OF BHUTAN 2007 RE 1Y b J—a2 UBREES 2007 &
21 BHUTAN" S NATIONAIRU’\:E?\ITSL?_NAL NEWSPAPER Xz T KUENSEL Corporation Ltd. | 2008 &
. . Royal Government of
99 Land Rules and Regulations of the Kingdom of HE 15" 1 Bhutan National Land | 2007 &
Bhutan 2007 .
Commi ssion
PUBLIG WORKS DEPARTMENT
23 | FIELD WANUAL OF ROAD NAINTENANCE S 1t - MINISTRY OF | SUCIAL)

SERVICES ROYAL GOVERNMENT
OF BHUTAN
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-1 Fo9=hi/—+
(7] NIEHE - TEEE (MoWHS) JE B JR) (DoR) & HL Y A2 L7zt &E (T 7 = v/ —
R Z LTS,

h
CONSTRUCTION PROJECT CONSULTANTS, INC.
YK Rlde, 3231 Takadanobabn, Shinjikae-ka,
'I'uklvﬂn IR S, JAPAN

Coriinecton Prgec ol
Phone:+81-3-5337-1062 Facsimile:+81-3-5337-4092

22 Muy, 2008

T
The Directar
Depariment of Koads
Ministry of Works and Humun Seitleinent (Mo'WHS)
The Royal Government of Bhutan

Attn: Mr, Phuntshe Wangdi
Subject: Submission of Technical Note for the Basic Design  Study  of

Beconstructivn of Bridges (Phase 1)

Dear Sir,

We are pleased 1o submit the Technical Note which indicates the key desipn value to be
used for the Basic Design Study for the captioned project by the Japan International
Cooperation Agency (JICA) as Japanese Grant Aid Project.

The values on the Technical Note are following the result of discussion by the Study
Team and MoWHS technical represemtative, Thus the concepls of basic design on
Technical Note which was carried out and agreed by both parties at DOR head quarter
on 14th May, 2008,

Please kindly confirm the attached Technical Mote and references,

Very truly yours,

ey

&

Jiro KOYAMA
Priject Manager
Construgtion Project Consultants, Ine. Jopun (CFC)
In association with
Cliosdii
Ref. 1. ‘The stated Technical Note
2. Location of bridges and assuined bridge types (6 bridges)
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Japan Intermational Cooperation Apency (JICA)
THE BASIC DESIGN STUDY ON THE PRINECT FOK RECONSTRUCTION OF BRIDGES
{FHASE 111}

23 May-2008

Metnorandum

Subject: Technical note of Design Value to he used Tor the Basic Design Stndy on
the Praject

The JICA Study Temm will propose the lollowing principal standurd for the design
ol captioned project.

1. DESIGN SPECIFICATION

1 ROAD DESIGN
Principlis Thems Matos
ronch

Design Speed :rﬁu il
i Main Road Blkm/hr =
Muumum  Curve FREIRR 16 m

Eadius Boas

Mn.iﬂ ltaad 120 m

Pavement Width Classfh two' Lanes, same: to
(The distancs between each whool 6 m Wakleytar bridge and all new
il hridges on NH-No,5

Pavement Crossfall 2%

Maximum Longitudingl 1 20 kmihr B%
Lrude Iﬂi‘:k:m%r T4
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2) BRIDGE DESIGN Specification

Principle [tems Notes

Standard Specification and
Code of Practice for Road

Design Standard Bridges, The Indian Road
Congress (IRC),
Japanese Standard
Road Class National Highway
Design Load CLASS A 40t
SSamic fonfBtant Kw=0.12 K«=0.0 Zone V ( Same to
Assam)
Substructure 21 N/mm?
Post tensioning
Concrete Strength | Superstructure 30 N/mm? Pre-stress
Concrete
Slab 24 N/mm?2
Pavement Asphalt t=60mm
L A
W /«..i\ ) A ) Fin/f
Mr.Phuntsho uﬁrgﬁ/ Mr. Jiro Koyama
Director Chief Consultant of JICA Study Team

Department of Roads
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. BRIDGE DESIGN CONCEPT
(1) LAWAKHA BRIDGE

ILLUSTRATION

Water Channel

. to WANGDL
- -
Retnir:s_}
Naw Brickte Centerpime ~ [ 7
s

F1E0m i i

Pipe Culvert

SUNKOSHI DRAFT

Table-1 Basic Design Concept for LAWAKHA Bridge
#» Route-A : Cars cannot pass through due to the water | NG

fall in rainy

season.

Selection of ~
» Route'B : Cars cannot pass through during| NG

Bridge
. construetion period.
Alignment
» Route-C : It has no problems. But we have to consider
the approach road for PUNATSANGCHU DAM SITE to | O
decide our plan.
. » WANGDI PHODRANG SIDE ! Almost same position of
Location of .
existing Abutment,
Abutment ) :
» DAMPHU SIDE : The End of retaining wall.
Assumed » The distance between Al and AZ abutment is approximately

Bridge Length 40 to 45m

# Composit Simple Steel I Girder Bridge (Using Weathering
Steel)
» Simple Steel Pony Truss Bridge (Using Weathering Steel)

Assumed
Bridge Types

A-27




(2) BASOCHU BRIDGE

Reck J
ILLUSTRATION

Route- A

r

"‘\.—/_
b-—--- =
< 180m —3
/—/f\__‘\"
hesh e 5 Rutalwf:‘c W}I// b

Route—-B
4 o - qq”mo

;
".’
/

o I3

Existing RoagAsphglt] /<
i

WuTm

h!

/ Route-C i
P AT
to DAMPHU ./

' '3

Now Brdge Conter Lae
i

;o) A2

DRAFT < ==

Table-2 Basic Design Concept, for BASOCHU Bridge

» Route-A : There is no space because of Rocks. NG
» Route'B : The alignment will not be suitable to drive, | NG
Selection of because the S
Bridge curve on Wangdi side will be very tight .
Alignment » Route-C : The alignment will be the most suitable, and
the bridge O
length will be almost same to that of Route-B.

» WANGDI PHODRANG SIDE : The location of Al abutment

Location of will not be influenced by the river stream because the existing
Abutment abutment will protect from flood water.
» DAMPHU SIDE : ditto,
Assumed ¥ The distance between Al and A2 abutment is approximately

Bridge Length 40 to 50m

» Composit Simple Steel T Girder Bridge (Using Weathering
Assumed Steel)

Bridge Types | » Simple Steel Pony Truss Bridge (Using Weathering Steel).
# In-situ Post tensioning pre-stress Concrete box girder Bridge.
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{3 NYARACHL BRIDGE

£
DRAFT
e ——
Exmtrup Brope E
= - ik Timm - Ty,
, % 18 1 195 P S 8

b HT%I,El _“"iﬁ‘*:*,\:f*"&" oy
4 " ‘_-: J 1em ﬂl -:; 1“\“- -‘I.'\
i ik SR

o moae /R SN N v
Jg; v \_I‘I.I

<:*l

TILLUSTRATION

Tuble-3 Basic Design Concept for NYRACHU Bridge

Selection of
Bridge
Alignment

The Location of
Ahutment

Assumed
Bridge Length
Assumed

Bridge Types

* Route'A:The alignment is not suitable beeawse there is
un existing Mz
unstable glope at right bank of river,
¥ Route'B : The alignment has oo problem, apd the | O
bridge length
will be shorter than Route-C.
¥ Houte-C:The alignment has no problem, but the bridge
length and aren NG
of construction will be longer than Route-T5,

> WANGDI PHODRANG SIDE : The location of A1 abutment
will pot be influenced by the river because the existing
ahutment will proteet it from food water.

¥ DAMPHU SIDE : ditto.

¥ The distance between Al and AZ abulment is approximately
A0 ba Ahm

F  UComposit Simple Steel 1 Girder Bridge {(Using Weathering
Steel)

= Simple Steel Pony Truss Bridge (Using Weathering Steel).

b ln'fllll_P?Q_}t tenzioning pre-ztress Conerete box girder Bridge,
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{4) BURICHU BRIDGE

DHAFT
Il." L e
] "x ket &“rﬁ ik
"'..‘\- - - - -
=—— ITAm P I‘
"("
WrEue |*IH
ILLUBTRATION o EARI L

Tubile-4  Basiw Desiga Concept for BURICHU Bridge

F  HouteA : There is no space bieauss of 4 vertical mek. | NG
o RouteB  The ahgnmeot s the best, and (he aren of

Seluetn of construction will be ]
Bridge much amallor than Rowte O
Alignment ¥ Route-C The aligument is inferior to Rout- and the
ares of MG

nmb et ion will |:n_'l u,|'|_|c|_|. ].u_t]p_l: than Ryr.n:l.le‘E

F WANGIH PHUODHANG BIDE © Around the end of retailing
The Location of | wall.

Abutment = DAMPHU SIDE : On the land shown on the shove
llustration.

Aszumed ¥ The distance between Al and A2 abutment is approximately
Bridpe Length | 45 to 55m

® h‘lﬂ'iplﬁ Steel Pany Truss Bridge (Using Weathering Steel),
# In-situ Post teosioning pre-stress Concrete box Girder
Bridge.

Assumed

Bridge Types
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(5) CHANCHEY BRIDGE

DRAFT
B -U_ —==ma
\.‘ oo
=S '_'..T‘__':, ek
I3

ILLUSTRATION

Table-5 Basic Design Concept for CHANCHEY Bridge

¥ Route-A : There is no space because of a steep rock. NG
» Route'B : The alignment is the best, and the
Selection of construction area will be O
Bridge smaller than Route-C.
Alignment » Route-C : The alignment is much worse than Route-B,
and the NG
construction area will be larger than Route-B.
: > WANGDI PHODRANG SIDE : On the land around the
The Location of "
retaining wall.
Abutment
» DAMPHU SIDE : On the land around the retaining wall.
Assumed » The distance between Al and A2 abutment is approximately
Bridge Length 40 to 50m
# Simple Steel Pony Truss Bridge (Using Weathering Steel).
Assumed i L= :
; # In-situ Post tensioning pre-stress Concrete hox Girder
Bridge Types
Bridge.
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) LORING BRIDGE

Fall Ruule=A
= - — - Fall
DRAFT

ILLUSTRATION \K

Table'6 Dasio Design Conoept for LORING Bridge

# Route-A : The alignment is not suitable bacause thare
Unstable slopes at the both sides, and the | NG

_ﬂf_l:nr!‘l T_.hl'. traffic.

First of all, the bridge length will be the shortest when the
Al abutmenl 1= sel on the rock on Damphu side which )
lncates forward. Secondly, in order to execute cahle
erection method of bridge the behind rocks are equally

¥ Houte-l : '1']:15 alignment 15 good. Dut behind A2

unstable slope which iz not suitable for not | NG

construction but also the bridge safety.

¥ DAMPHU SIDE : On the rack deseribed above,
# SALPANG SIDE : On the slope described above.
* The distance hetween Al and A2 abutment is npproximately

# Simmple Steel Truss Bridge (Using Waathering Steal).

are existing
boalder falls will
# Route'B : This route iz the best.
Selection of
Bridge
Alignment
useful.
abutment, then: is o
only the
The Location nl'_
At nenl
Azsumed
Bridge Length 68 to Tom
Assumed
Bridge 'Types

F Simple Steel Langer Bridge (Using Weathering Steel).
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1-2 IRIEHGEHAE
BREEHRGET A EIC OV T FIORT (PHAEREZEICOR U aTE0n 8 L TR S
THEY, B CIEU TORBENEZ TICNEOMREZIT> TV D),

AINHATZRMA VRGN NGR]
. ROYAL GOVERNMENT OF BHUTAN
MINISTRY OF WORKS & HUMAN SETTLEMENT
DEPARTMENT OF ROADS
INVESTIGATION AND DEVELOFPMENT DIVISION

Ref. no. DoRA&D/Env/2006-07/12 fx—5~ pate Vg so. M F—
To

The Chief Planning Officer

Planning and Policy Division

Ministry of Works & Human Settlement

Thirmphu

Sub: Forwarding of Checklist for Environmental Clearance.

Madam,

Finclosed please find herewith the checklist for processing environmental clearance
for the replacement of & existing bridges proposed under the Japan International
Cooperation Agency (JICA), Project for Reconstruction of Bridges (Phase [II) on
the Wangdue - Sarpang Highway (Naticnal Highway No, 5).

In this regard it would be appreciated if you could lﬂ.ﬂdljf izzne envirnnmental
clearance,

Yours faithfully,

% e
(Phuntsho A\

i ¢ Director,
DoR: Thimpho

Ce:

L. The Hon'ble Secretary, Ministry of Works & Human Settlement, Thimphu for
kind information.

. The Head, Techmical Division, NECS, Thimphu for kind information.

The Chief Engineer, Bridge Divigion, DoR.

The Chicf Engimeer, Roads Division, DoR.

The Executive Engineers, Ficld Division, Lobesa and Sarbang.

CE SR

E-U-mmm T, DLW S s e,
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CHECKLIST TO PROCESS FOR ENVIRONMENTAL
CLEARANCE FOR REPLACMENT OF BAILEY BRIDGE OVER
LAWAKHA CHU

1. GENERAL INFORMATION

1) Location of the Bridge:

10.

11.

12,

13

a) Village
B} Geog
¢) District

. Purpose and Need of the Bridge

. Bridge over Perennial or seasonal streamy/ river
. Name of the Bridge

- Type of Bridge
. Single or Multiple Bridge span

. Total Bridge Span (feef)
. Bridge Width {m}
. Loading Capacity (Tonne)

Sidewalk Width (m)
Bridge Designer/Address

Nare of the Construction Company

Address
Time frame of the project
Project start date
Project completion date

: Lawakhn
: Gasa Tshowom
: Wangdue

: Replacement of old existing
Bridge.

: Perennial

: Lawakha Bridge

: Steel Bridge
: Singhe

: 124 Feet (38 m)
: 6.0m

: 40 tonuoes

:JICA
: NA

1 NA
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2. ENVIRONMENTAL & SOCTAL ASPECTS

1) Does the proposed Bridge Construction pass though protected aress/atiomal
packsfwildlife corridor. I “Yes” approval from Nature Conservation Division, and
Department of Forestry Services is required 2s per EA Act 2000.

=> No, the pmpmed bridge does not pass through protected areas/national
parks/wildlife corridor. )

2) Does the propesed Bridge construction involve quarrying activities? If “Yes” prior
approval from the Department of Geclogy and Mines shouid be obtained.

=>No

3) Does the proposed project involve use of explosives? If “Yos™ specify:
=>No
a) Type of blasting technique
b} Type of explosives
g) Amount of explosives required

Also provids evidence that the personne] jnvolved in blasting works are properly
trained and that proper handling /storage of blagting explosive materials are in

place.

4) Are there any listed species of flora & fauna in the vicinity of the project area
{Forest & Nature Conservation Act of 1995, Schedule 1)?

=>Ne¢

5) Does the bridge pass through any private property? If “Yes” NOC should be obtamed
from the affected parties.

=> Irrigation Channel lies in the vicinity of the bridge site for paddy field below
the road.

6) How would the debris (spoil soil and rocks) from the excavation works would be
disposed off? Specify if there is any identified site for disposal of these dabris or other

ways of proper disposal.

== The spoil soil ind rocks from the excavation is very minimal and this will be
utilized as back filliftg in abutment walls and embankment works,

7) Are there enough mitigation measures to avoid the excavated spoil materials fiom
getting into the water body?
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=> The excavated materials will be prevented from getting into the water by
providing boulder barriers and walls if necessary.

8) Axe there any major Land use changes anticipated due to the construction of the bridge
with the secondary development that will occur due to the bridge construction?

=>No

9) World there be significant impacts on the Air, Noise and surface water quality in
and around the project area due 1o the proposed project? '

==Ng

10) Impact from laborers/worker:
a) Number of laborers (both expatriate and focal)
=>NA

b) Waste Management Plan for afl kinds of waste generated such as spent fuel from
machineries (grease & oils) , human waste etc. (Use additional Sheet}

=> Proper sanitary facility such as pit latrines are to be provided to the Jaberers
involved at the site along will borrow pits for dusthin. The glass, pet bottles and the
tin cans are to be collected and sold te the local dealers.

11} Are there any historical and cultural sites (Lhakangs, monasteries) in the vicinity of the
project area? I “Yes™ obtain NOC form NCCA.

=>No
12) Environmental Management plan:

1) From the above informarion, what potential environmental, social and cnltural impacts
are foreseen as a result of the Bridge Construction?

a) Environmental impacts ; Pressure on fuel wood, air pollution due to
Garbage pollution

b} Social impacts : -No-

¢} Cunltural impacts : =No-

2) What are the proposed mitigation measures to avoid or minimize the potential impacts?

=> Restoration of Iabour camp site after completion of works. Construction of
fabour camp as per conditions lzid down in the ECoP (Ruads & Highways).
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3) Who will manage the mitigation measures?

=> The mitigation measures shall be managed by the Field Division, DoR, Lobesa
and the contractor as per the ¢onditions laid down in the ECQP.

3. ENVIRONMENT MONITORING PLAN
1) 'Who will monitor the above activities?
=> The Field Division, DoR, Lobesa and the Departinent of Roads.

2) What is the monitoring schedule?

= The monitoring schedule will be carrled ont as per the ECOP and as per the
terms & conditions of the contract agresment.

3) Contact address of the Environmental focal person:

Name : Sonam Choki
Designation : Deputy Executive FEngineer
Organization/A gency : Envirnnmenta] Unit, Investigation &
Development Division, DoR
Telephone No. 1 321571/105
Fax No. 1335344
4
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CHECKLIST TO PROCESS FOR ENVIRONMENTAL
CLEARANCE FOR REPLACMENT OF BAILEY BRIDGE OVER

BASOCHU
1. GENERAL INFORMATION
1} Location of the Bridee:
a) Village : Basechu
b} Geog : Dapa/Gasy Tshowom
c} Diistrict ! Wangdue
2. Purpose and Nead of the Bridge : Replacement of old extuting

Bridge.
3. Bridge over Peronmial or scasomal streams’ river ¢ Perenndal

4. Mamc of the Dridpe i Basochu Bridge

3. Type of Bridge i Bieed Hridgs

6. Singls or Multiple Bridge span : Single

7. Total Bridge Span (teet) : Oiption - 147 Feet (45 m)

Option I — 130 Feet (40m)
Opbua ITT - 98 Feat (30m)

5. Bridge Width {m) : a0 m

9. Lowading Capacity {Tonme} * 40 Tonnes
1. Sidewalk Width {m)
11. Bridge Designer/Address : JICA
12, Wame of the Constrction Conpany : HA

Address : NA
13, Time frone of the project H

Preject statt data
Project completion date
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2. ENVIRONMENTAL & SOCIAY, ASPECTS

1} Does the proposed Bridge Caonstruction pass though protected arcas/mational
parks/wildlife corridor. If “Yes” approval from MNature Conservation Dhivision, and

Department of Forestry Services is required as per EA Aot 2000.

=> No, the prapased bridge does mot pass throngh protected areas/mational
parks/wildltfe corridor,

2} Does the proposed Bridge construction involve quarrying activities? If “Yes™ prior
approval from the Department of Geology and Mines should be obtained.

== No

3) Does the proposed project involve use of explosives? If “Yes” specify:
== No
aj Type of blasting techmigue
b) Type of explosives
€) Amownt of explosives required

Also provide evidence that the personnel involved in blastizg works are properly
trained and that proper handling /sterage of blasting explosive materials are in
place.

4) Are there any listed species of flora & fauna in the vicinity of the project area
(Forest & Natare Conservation Act of 1995, Schedule 1)?

=> No

3) Daoes the bridpe pass throngh any private property? If “Yes” NOC should be obtained
from the affected parties.

== No,

6) How would the debris (spoil soil and rocks) from the excavation works would be
disposed off? Specify if there is any identified site for disposal of these debris or other

ways of proper disposal.
= The spoil soil and rocks from the excavation is very minimal and there will be

the construction materials from the demolition of the foundation of the old hridge
which will be ufilized as back filling in abutment walls and embankment works.
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7} Ate there enough mitigation measures #0 avoid the excavated spoil materials from
geiting mio the water body?

=> The excavated materials will be prevented from geiting into the water by
providing boulder barriers and walls if necessary.

8) Are there any major Land use changes anticipated due to the construction of the bridge
with the secandary development that will ogeur due to the bridge construction?

=> No
9} Would there be significant impacts on the Air, Noise and surface water quality in
and around the profect area due to the propesed project?

=> There will be no significant impacts on air and noise in and arownd the project
area, the surface water quality will not be affected as long as the debris , grease and
fuel are protected from flowing into the river during construction,

10) Irapact from laborers/worker:
a) Number of laborers (both expatriate and local)
=>NA

b) Waste Management Plan for all kinds of waste generated gach as spent fiiel from
machineries (grease & oils) , human waste etc.

=> Proper sapitary facility such as pit latrines are to be provided to the laborers
involved at the site along will borraw pits for dustbin. The glass, pet bottles and the
tin cans are to be collected and sold fo the local dealers.

11) Are there any historical and cultural sites (Lhakangs, monasteries) in the vicinity of the
project area? If “Yes” obtain NOC form NCCA.

=> No, there aren’t any historical and cultural sites in the vicinity of the project
Area.

12) Environments! Menagement plan:

1} From the above information, what potential environmental, sosial and cultural impacts
are foreseen as a result of the Bridge Construction?

a) Environmental impacts : Pressure on {uel wood, garbage vil and grease
Pollution,
b) Social impacts : There are no seitlements near the project
area
¢} Cultural impacts : -No-
3
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2) What are the proposed mitigation measures to avoid or minimize the petential impacts?

=> The labour eamp site will be restored to ifs original position at the end of the
project. To minimize the pressurz on fuel wood the laborers are to be provided

with fuel for consumption.
3) Who will manage the mitigation measures?

=> The mitigation measures shall be managed by the Field Division, DoR, Lobesa
and the confracior as per the conditions laid down in the ECOP.

3. ENVIRONMENT MONITORING PLAN
1) Who will monitor the 2bove activities?

= The Field Division, DoR, Lobesa and the Department of Roads.
2) Wkhat is the monitoring schednle?

== The monitoring schedule will be carried out as per table 2.41 of the ECoP for
Highways and Reads and as per the terms & conditions of the contract

agreement.

3} Contact address of the Environmental focal person:

Name : Senam Choki
Degignation : Deputy Executive Engineer
Organization/Agency : Environmentat Unit, Investigation &
Development Division, DoR
Telephone No. : 3215711105
Fax No. 1335344
4
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CHECKLIST TO PROCESS FOR ENVIRONMENTAT.

CLEARANCE FOR REPLACEMENT OF BAILEY BRIDGE OVER

NYARACHU
1. GENERAL INFORMATION
1) Location of the Badge:
a) Village : Nyarachn
b} Geog : Patila
©) Dot : Telrang
2. Purpase and Nesd of the Bridge ! Replacement of vld existing

=3 oL s

=]

318
11,

12

13.

bridge, the edge of the road huy been washed away by tha recent flood and due to
the debrie the water level has Incressed. A new hridge at o lizher leved with a

lompar span Iz propaosad.

. Bridge over Perevonn] or seasona] streamd river : Pereomlal
. Name of the Bridge : Nyarachu Bridge
. Type of Bridge : Stael Bridge
Single or Multiple Bridge span : Single
. Totad Brodge Span (feel) 1 163 Faet (50 m)
. Bridge Width {m) : Gflm
: Loading Capacity {Tuomne) : 40 tonnes
Stdewalk Width (m) -
Bridye Designer/Address :JICA
Wame of the Construction Coaipany i NA
Addvess i NA
Time frame of the project
Project start date :
Project completion date .
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2. ENVIRONMENTAL & SOCIAL ASPECTS

1) Does the proposed Bridge Construction pass though protected areas/national
parksiwildlife corider. If *Yes™ approval from Nature Comservation Division and
Department of Forestry Services is required as per EA Act 2000,

> Yes, the proposed bridge falls on the Black Mountsin National Park.

2y Does the proposed Bridge congtruction involve quarrying activities? If “Yes™ prior
approval from the Department of Geology end Mines should be obtaimed.

=> No, A private Quarry is under operation next to the bridge site.

3} Does the proposed project mvolve use of explosives? If “Yes” specify:
=>No
a) Type of blasting fechnique
b) Type of explosives
c) Amount of explosives required

Also provide evidence that the personnel involved in blasting works are properly
trained and that proper handling /storage of blasting explosive materials are in
place.

4) Are there any Histed species of flora & fauna in the vicinity of the project area
(Forest & Nature Conservation Act of 1993, Schedule 1)7

== No

'5) Does the bridge pass through any private property? If “Yes” NOC should be obtained
from the affected parfies. :

=2 No.

6) How would the debris (spoil soil and rocks) from the excavation works weuld be
disposed off? Specify if there is any identified site for disposal of these debris or cther
ways of proper disposal.

= The spoil soil and rocks from the excavation is very minfmal and this will be
uittized as back filling in abuiment walls and embankment works.

7) Are there enough mitigation messures to avoid the excavated spoil materials from
getting into the water body?

T2
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=> The excavated maferials will be prevented from getling into the water by
providing boulder barriers and walls if necessary.

8) Are there any major Land use changes anticipated due to the construction of the bridge
with the secondary development that will occur due to the bridge construction?

=2 No, there are no major land changes anticipated due to the constraction of the
bridge. The new bridge construction with longer span has positive impact on the
flow of the river by allowing the natural flow of the river which has been
controlled due to the shorter span of the old bridge.

9} Would there be significant impacts on the Air, Noise and surface water quality in
and around the project area due to the proposed project?

=>No
10) Impact from laborers/worker
a) Number of laborers (both expatriate and local) :
==NA

b) Waste Management Plan for all kinds of waste generated such as spent fuel from
machineries (grease & oils) , human waste etc.

=> Proper samitary facility sach as pit latrines are to be provided to the laborers
invelved at the site along will borrow pits for dustbin., The glass, pet botfles and the
{in cans are te be collected and sold to the local dealers.

11) Are there any historical and cultural sites (Lhak=ngs, monasteries) in the vicinity of the
project area? If “Yes” obtain NOC form NCCA.

=> No
12) Environmental Management plan:

1) From the zbove information, what potential environmental, social and cultural fmpacts .
are foreseen as a result of the Bridge Construction?

) Bnvironmental impacts : Pressure on fuel wood, garbage oil and grease
pollution.

b) Social impacts : -No-

¢) Cultural impacts : -No-

2) What are the proposed mitigation measures to avoid or minimize the potential impacts?
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=> The labour camp site will be restored to its original position at the end of the
project. To minimize the pressure on fuel wood the laborers are to be provided

¥ith fuel for consumption.
3) Who will manage the mitigation measures?

=> The mitigation measures shall he managed by the Field Division, DoR, Tsirang
and the contractor as per the condifions laid down in the ECOP.

3. ENVIRONMENT MONITORING PLAN |
1) Who will monitor the above activities?

=> The Fleld Division, DoR, Tsirang and the Department of Roads.
2) What is the monitoring schedule?

=> The monitoring schedule will be carried put as per table 2.4.1 of the ECoP for
Highways and Roads and ez per the terms & conditions of the contract

agreement.

3) Contactaddress of the Environmental focal person:

Name : Sonam Choki
Designation : Deputy Executive Engineer
Organization/Agency : Environmental Unif, ¥nvestigation &
Development Division, DeR
Telephone No. : 3215714105
Fax No. : 335344
4
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1.

CHECELIST TO PROCESS FOR ENVIRONMENTAL
CLEARANCE FOR REPLACEMENT OF BAILEY BRIDGE OVER

BURICHU

GENERAL INFORMATION

1) Location of the Bridge:

10.
11.

12

13.

a) Village
b) Geog
€) District

. Purpose and Need of the Bridge

: Burichu
: Patfila
: Tsirang

. Replacement of old existing

bridge, and also to aveld the sharp turn w]nch makes the hig vehicles and
machineries difficult to enter the bridge and the rocky diff.

. Bridge over Perennial or seasonal stream/ river
- Name of the Bridge

. Type of Bridge
. Single or Multiple-Bridge span

. Total Bridge Span (feet)
. Bridge Width (m)

. Loading Capaeity (Tonme)

Sidewalk Width (m)
Bridge Designer/Address

Name of the Construction Company

Address
Time frame of the project
Project start date
Project completion date

: Perennial
: Burichu Bridge

: Steel Bridge
: Single

: 182 Feet (56 m)
 60m

: 40 fons

:JICA
: NA

: NA
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2. ENVIRONMENTAL & SOCIAL ASPECTS

1) Does the proposed Bridge Construction pass though protected areas/national
parks/wildlife comridor. If “Yes” approval ficm Nature Conservation Division and
Department of Forestry Services is required as per EA Act 2000.

=2 Yes, the proposed bridge falls on the Black Mountzin National Park,

2) Does the proposed Bridge comstruction imvolve quartying activities? If “Yes” prior
approval from the Department of Geology and Mines should be obtained,

=> Ng,

3) Does the proposed project involve use of explosives? If “Yes” specify:
=>No
a) Type of blasting technique
b) Type of explosives :
c) Amount of explosives regnired :

Also provide evidence that the personnel involved in blasting works are properly

trained and that proper handling /storage of blasting expiosive materials are in
place.

4) Are there any listed species of flora & fauna in the vicinity of the project area
{Forest & Naiure Conservation Act of 1995, Schedule 1)?

=>No

5) Does the bridge pass through any private property? If “Yes” NOC should be obtained
from the affected parties.

== No.

6) How would the debris (spoil soil and rocks) from the excavation works would be
disposed off? Specify if there is any ideatified sits For disposal of these debris or other

ways of proper disposal.

== The spoil seil and rocks from the excavation Is very minimal and this will be
utilized as back filling in abutment walls and embanloment works.

7) Are there enough mitigation measures to avoid the excavated spoil materials from
getting into the water body?
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=> The excavated materials will be prevemted from getiing inio the water by
providing boulder barriers and walls if necessary.

8) Are there any major Land use changes anticipated due to the construction of the bridge
with the secondary development that will accur due to the bridge construction?

== No, there are no major land changes anticipated due to the construction of the
bridge.

9) Would there be significant impacts on the Air, Noise and surface water guality in
and around the project area due to the proposed project?

=>No
10) Impact from laborers/worker:
2) Number of laborers (both expatriate and local)
= NA

b) Waste Management Plan for all kinds of waste generated such as spent foel from
machineries {(grease & oils) , human waste ete.

=> Proper sanitary faeility such as pit Jatrines are to be provided to the laborers
involved at the site along will borrow pits for dustbin. The glass, pet botiles and the
tin cans are to be collected and sold to the local cealers.

11} Arc there any historical and cultural sites (Lhakangs, monasteries) in the vicinity of the
project area? If “Yes” obtain NOC form NCCA.

=>No
12) Environmental Management plam:

1) From the above information, what potential environmentsl, social and cultural impacts
are foresesn as a result of the Bridge Construction?

a) Environmental impacts : Pressure on fuel wood, garbage ofl and grease
pollution.

b} Social mipacts : -No-

<} Cultwral impacts : -No-

2) What are the proposed mitigation measures to avoid or minimize the potential impacts?
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=> The Iabour camyp site will be restored to its original position at the end of the
project. To minimize the pressure on fuel wood the laborers are to be provided

with feel for consamption.
3) Who will manage the mitigation measures?

=> The mitigation measures shall be managed by the Field Divigion, DoR, Tsirang
and the contractor as per the conditions laid down in the ECOP.

3. ENVIRONMENT MONITORING PLAN
1} ‘Whe will monitor the above activities?
== The Field Division, DoR, Tsirang and the Department of Roads,

2) What is the manitoring schedule?

= The monitering schedule will be carried out as per table 2.4.1 of the ECoP for
Highways and Roads and as per the terms & conditions of the contract
agreement.

3) Contact address of the Environmenial focal person:

Name : Sonam Choki
j)esignation : Deputy Executive Engineer
Organization/Agency : Environmentn! Unit, Investigation &
Development Division, DoR
Telephone No. : 3215714108
Fax No. 1335344
4
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CHECKLIST TO PROCESS FOR ENVIRONMENTAL
CLEARANCE FOR REPLACMENT OF BAILEY BRIDGE
OVER CHANGCHEY CHU

1. GENERAL INFORMATION

1) Location of the Bridge:
a) Village
b) Geog
c) Distriat

2. Pupose and Need of the Bridge

: Changchey
: Patila
: Tsirang

: Replacement of old existing

bridge, and also to avoid the sharp turn wlnch makes the big vehicles and
machineries difficult to enter the bridge and the rocky chiff

3. Bridge over Perenmial or seasonal stresm/ river

4. Name of the Bridge

5. Type of Bridge
6. Single or Multiple Bridge span

7. Total Bridge Span (feet)

8. Bridge Width (m)

9. Loading Capacity (Torme)
10. Sidewalk Width (m)

L1. Bridge Designer/Address

i2. Name of the Construction Company

Address

13. Time frame of the project
Project start date

Project completion date

: Pereunial
: Changchey Bridge

: Steel Bridge
: Single

: 173 Feet (53 m)
: 6.0m

: 40 tonnes

+JICA
: NA

: NA




2. ENVIRONMENTAL & SOCIAL ASPECTS

1y Does the proposed Bridge Construction pess though protected areas/mational
parksfwildlife corridor. If “Yes” approval from Nature Conservation Division and
Department of Forestry Services is required as per EA Act 2000.

== No, the proposed bridge dees not pass through protected areasmational
parks/wildlife corridor.

2} Does the proposed Bridge construction involve quarrying activities? If “Yes” prior
approval from the Department of Geology and Mines should be obtained.

== No.

3) Does the proposed project involve use of explosives? If “Yes™ specify:
= N‘D
a) Type of blasting technique
by Type of explosives
c) Amount of explosives required

Also provide evidence that the persormel involved in blasting works are properly
trained and that proper handling /storage of blasting explosive materials are in
place.

4) Are there any listed species of flora & fauna in the vicinity of the project area
(Porest & Nature Conservation Act of 1995, Schedule 1)?

= No

3) Does the bridge pass through any private property? If “Yes” NOC should be obtained
from the affected parties.

=> No, the bridge doesn’t pass through any private property. However there is a
Forest check office located near the bridge site which will not be affected but will
have to inform them about the construction,

6) How would the debris (spoil soil and rooks) from the excavation works would be
digposed off? Specify if there is any identified site for disposal of these debris or other
ways of proper disposal.

=> The stones from the foundation slab of the old bridge need to removed this will
be reused this will be utilized as back filling in abutment walls, embankment works
and soling of the road.
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7) Arc there enough mitigation measures o avoid the excavated spoil materials from
geling inio the watcr hody?

=> The stone alabs will be prevented from getting lote the wuter by proper
removal and also by providing bealder barriers and walls if necessary.

8) Are thers uny mujor Land use changes anticipated due to the construction of the hridge
with the secondary development that will oconr dug to the badge construction?

=> Mg, there are no major land changes anticipated due o the eonstruction of the
bridge.

9) Would there be significant impacts on the A, Moive and surfnce water quality in
and wround the project area due 1o the proposed project?

= Mo
10 Tmpoct from laborers/worker:
#) Number of luborers (both cxpatmate and local)
==NA

b) Waste Management Flan for all kunds of waste generated such a5 spent fuel from
machineries {(prease & ofls) , hmian wante et

=> Proper sanitary facllity such as phi Istrines are to he provided to the laborers
imvilved ul the sile along will borrew pits fer dustbin, The plass, pet battles and the
tin cans are to be collected and suld to the local dexlers,

11) Are there 2ny himorical and cultural sies (Lhakaogs, monasteriss) in the vicinity of the
project area’ [ Yes” obtaim MOC form NOCA.

== No
12) Environmental Management plan:

1) From the sbove informabion, what potennzl environmenial, social and culrurael impacts
are foresern as o resull of the Bridge Construction?

a) Bovirommentsl impacts : Pressure on [udd wood, gerbage oll and prease

pollution,
b) Social impacts ¢ ~HNo-
) Culimal mmpwcts : -Mo-
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2) What are the proposed mitigation measures te avoid or minimize the potential impacts?
=> The labour canp site will be restored to s original position at the end of the
project. To minimize the pressure on fuel wood the laborers are to be provided
with {uel for conswmnpiion.
3) Who will manage the mitigetion measures?

=> The mitigation measures shall be managed by the Field Division, DoR, Tsirang
and the contractor as per the conditions laid down in the ECOP.

3. ENVIRONMENT MONITORING PLAN
1) Who will monitor the above activities?
=> The Field Diviston, DoR, Tsirang and the Department of Roads.
2) What is the monitoring schedule?
=> The monitering schedule will be carried out as per table 2.4.1 of the ECoP for
Highways and Roads and as per the terms & conditions of the contract

agreement.

3) Contact address of the Environmental focal person:

Name ! Sopam Choki
Designation : Deputy Executive Engineer
Organization/Agency : Environmental Unit, Investigation &
Development Division, DoR
Telephone No. 1 321571/105
Fax No. 1335344
4
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CHECKLIST TO PROCESS FOR ENVIRONMENTAL

CLEARANCE FOR REPLACMENT OF BAILEY BRIDGE OVER

LORING CHU

1. GENERAL INFORMATION

1) Location of the Bridge:
a} Village : Loring
b) Greog : Loring
€) District : Tsirang
2. Purpose and Need of the Bridge : Replacement of old existing

1o,

1L

12.

13.

bridge, and alse to avoid the sharp turn which makes the big vehicles and
machineries diffieult to enter the bridge and also to avoid the shooting boulders on
the existing bridge.

. Bridge over Perennial or seasonal stream/ river : Perenmiaf
. Name of the Bridge : Loring Bridge
. Type of Bridge : Steel Bridge
. Single or Multiple Bridge span : Single
. Total Bridge Span (feet) : Option I - 320 Feet (98 m)
Option IT — 277 Feet (8§5m)

. Bridge Width {m) : 60m
. Loading Capagity (Tonne} : 40 tonnes

Sidewalk Width (m) : -

Bridge Designer/Address (JICA

Name of the Construction Company : NA

Address : NA
Time frame of the project

Project start date
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Project completion date

2, ENVIRONMENTAL & SOCIAL ASPECTS

1) Does the proposed Bridge Construction pass though protected areas/national
parks/wildlife comidor. If “Yes” approval from MNature Conservation Division and
Department of Forestry Services is required as per EA Act 2000,

=2> No, the proposed bridge does not pass through protected areas/national
parks/wildlife corridor.

2y Does the proposed Bridge construction invelve quarrying activities? If “Yes™ prior
agpproval from the Department of Geology and Mines shouid be obtained.

=> No,

3) Does the proposed projest invelve use of explogives? If “Yes” specify:
=> Yes, silent blasfing is required to remove the rock on the edge of the road to lay
foundation base of the new bridge.
a) Type of blasting technique : Silent Blasting
b) Type of explosives : Acomex
) Amomnt of explosives required

Also provide evidence that the personnel involved in blasting works are properly
trained and that proper handling /storage of blasting explosive materials are in
place.

4) Are there amy listed species of flora & fauna in the vicinity of the project area
(Forest & Nature Conservation Act of 1995, Schedule 1)?

== No

5) Does the bridge pass through any private property? If “Yes” NOC should be obtaimed
from the affected parties.

=> No, the bridge doesn’t pass through any private property.
6) How would the debris (spoil soil and rocks} from the excavation works would be

disposed off? Specify if there is any identified site for disposal of these debris or other
ways of proper disposal.
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=> The spoil soil and rocks from the excavation is very minimal and this will be
utilized as back filling in abutment walls, embankment works and rocks for soling
of the road,

7} Are there enough mitigation measures to avoid the excavated spoil materials from
getting into the water body?

=> The excavated materials will be prevented from getting into the water by
providing boulder barriers and walls if necessary.

8) Are there any major Land use changes anticipated due to the construction of the bridge
with the secondary developtnent that will occur due o the bridge construction?

=> Ne, there are no major land changes anticipated since it is the replacerent of
the existing bridge.

9) Would there be significant impacts on the Air, Noise and surface water quality in
and around the project area due to the proposed project?

== No
10) Impact from laborers/worker:
a) Number of iaborers (both expatriate and local)
== NA

b) Waste Management Plan for all kinds of waste generated such as spemt fuel from
machineries (grease & oils) , human waste etc. '

=> Proper sapitary facility such as pit Jairines are te be provided to the laborers
involved at the site along will borrow pits for dustbin. The glass, pet bottles and the
tin cans are to be collected and sold to the local dealers.

11) Are there any historical and cultural sites (Lhakangs, monasteries) in the vicinity of the
project area? If “Yes” obtain NOC form NCCA.

==>No
12) Envirommental Management plan:

1) From the above information, what potential environmental, social and cultral impacts
are foreseen as g result of the Bridge Construction?

a) Environmental impacts : Pressure on fire wood, pollution due to
Garbage, fuel and grease
b) Social itpacts ;. -Neo-
3
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¢) Cultural impacts : -No-
2) What are the proposed mitigation measures to avoid or minimize the potential impacts?
=> The labour camp site will be restored to its original position at the end of the
project. To minimize the pressure on fuel waod the laborers are to be provided
with fuel for consumption.

3) Who will manage the mitigation measures?

=> The mitigation measures shall be managed by the Field Division, DoR, Sarbang
and {he contractor as per the conditions lajd down in the ECOP.

3. ENVIRONMENT MONITORING PLAN
1) Who will monitor the above activitics?

=> The Field Division, DoR, Sarbang and the Department of Roads.
2) What is the monitoring schedule?

=> The monitoring schedule will be carried out as per table 2.4.1 of the ECoP for
Highways and Roads and as per the terms & conditions of fhe contract

agreement.
3y Contact address of the Environmental focal person:

Name : Sonam Chold
Designation : Deputy Executive Engineer
Organization/Agency : Environmental Unit, Investigation &
Development Division, DoR
Telephone Ne. : 321571108
Fax No. : 335344
4
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B T.qu—te 3

Royal Government of Bhutan
Ministry of Works & Human Secttlement

Department of Roads
Bridge Division
“Enhancing Productivity & Profazslonalferm™

DoR/B0Y 28 F2007-20080 165 Ak izcs

Ta

Tre Rasident Refiacentative
N\_AICA, Bhutan Cffice

Thimphil

Sub: Envirenmantal Clasrance far resanstruztion of 6 bridges under Phass-H, ACA Project
air,

We ame fowading hetewith 2 copy (o origingl) ol the Envionmwental | Clearancs
Mo FROMoWHSEnwD 1720070803231 dated 190 Decomber 2007 issued by the Policy & PFlamning
Division, Ministry of Works & Human Sattiemen!, Thimphw for reconstruction of the following & bricges.

Lawakha Brdgs
Basochu Bridge
Nyarachy fAridge
Busichu Bridge
Chanchey Bridaa
Lering Endge

Thits i Tor you kind infarmation and necessary action please.

A= Tamr

ours falhiully,

A==
Phuntsho Wargdl
Directa—

13
PO, Bow No. 143, Thimphu @ Bhulan Talnfax §: (VBT5 ) 34437
PABY Mow |+ 5753 IFBTAR, I7TLALL, AIRITI il sonnar@nen
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TAqM-00 3T
TOORTETHR]| T T o)

ROYAL GOVERNMENT OF BHUTAN

', MINISTRY OF WORKE & HLUMAMN SETTLEMENT
o DEFPARTMENT OF ROADS

THIMPHU @ BHLUTARN

No. DGHKI‘&D{MW?-DWW [ 2L Darte - (;‘ e 1y 1
. ‘ h
I he Chief Cngineer,
Bridge Divizian,
Dol : Thimphu

Sub: Environmental Clearance for reconstruction of 6 bridges
under Phase-lll JICA Project

Sir,

We aue forwarding herewith 2 copy {in orginal) of Iha Envirunmental Clearance
Mo, PPDIMOWHS/EnWO1/2007-08/3231 dated 18" December 2007 Bsuad By
the Policy & Planning Umsion, Mimistry of Works & Human Selilemant, Thimphu
for recanstruction of the following 8 bridges,

i)

iy
i)
iV
v}
)

Lawakha Brdos
Basochu Bridge
Nyarachu Bridge
Burichu Bridge
Chanchay Bridge
Loring Eridge

This is lor further necessary actions from your end,

Yours

sincorely,

i

¥

Moy Krn "{

mﬂe L f“j

..F-""‘—

(Kunzang Wangdi) ll

Chiaf Engineer,

Investigation & Development Division,
Dol : Thimphu

Ce

T

The Director, DeR, Thirmphu for kind Information
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Gl TVERETIRE QEGRRR e g
N ﬁ ROYAL GOVERNMENT OF BHUTAN
. MINISTRY OF WORKS & HUMAN SETTLEMENT
POLICY & PLANNING DIVISION
THIMPHU: BHUTAN
Touards Qualicy Infrastructure”

]

VRN MEWHS w0 L 2070872 7 2 )
-

Lfeckr
< Deprniment ol Rouds
Fimphu,

197 Deseember 2007

sir,
Subjeci: Environmental Clearnmee for resconstruetion of 6 bridges
under JICA praject {Pluse IT1)

Thee Munistry of Works and Hunwun Senlement (MoWHS) issues the Envijonmenil
Clewmncs (1) as pev yow letier no. DoR/I&DVEMVZ006-2007712/658 dated 24 10.07
lor thve re-consiruction of the Mllowing bridyes under JICA project {Phase 111 Lawakha
bridge. Basochu bridge. Mysmchu bridge, Burichu bridge. Chumohey britge and Loring
bitdye. The fllowing terms and conditions apply:

1o The EC 15 valic fur the re-constnuctions ol the sbove menfioned bridyes anly,

All setivities must be mling with Foresi aml Magre Canservation Ael 1995 and

Rl 2006

No distbuce mus be caused o public and religiows sies due o e progect

Frin FRCH LY

. Arsthetics of the valley and (he dver mist be protected ol all limes

3. A proper arangement hos o be mode regarding the irrigation chaunel i (he
wivinity of the Lawakha bridpe it the bndge consiruction ictivity inlerfores with
Ihe fevipation chummel.

B Al the blasting works shouhd be done w line with the puidelines fram Minlstey of

Home: ol Culirad AlTnirs and Departmont of Geology and Mines. Ine Blasting

warks should be executed sinetly by troined pmivesionals

Indiseriminare dumping of eiavatedmvase macrinls imo the dver is an offense

und i5 liable w penaliy, Tt should be properly disposed inoan wppropriaie izl

'!‘J

:JJ

e |

11
i) 4 Downstrourn cliocs mist be monitored ot all imes 10 ensure thal no damage i«
Ak cameed due 10 the project activity.,
& /13. Waterways must be proiecied (rom iy cbalnsction diring amd wiler (he
COm e,
=3 /'/ 10, Owevipaiionul it and Satery meosures shoald be strictly abmcaved a0l tmes
‘l-\‘l" /- daring Ui project seiiviry
A \w =

[ele: IND75-2-327098/128 1 T3/ 326793522 16232517
Pix: (N7 8-2.323044/3222700323 122
) W Do 790
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- 3 s o T/Q-H_'&Ea'rf
ek TEEREINER) e &
% § ROYAL GOVERNMENT OF BHUTAN

T MINISTRY OF WORKS 3 HUMAN SETTLIMENT
' POLICY & PLANNING DIVISION
THIMPHU: BHUTAN
“Tortvatrds I‘y:r?ﬁi} h{fm.rtrm'.tur: 3

Vic A smooih Mow of veliewlar wallic should be mamtmned dunng the projecl
derivdy

12 Any dispuie arising due lo the above project wctivily shall be the responsibilie of
the pregect proponent {ie Department of Roads),

L} Bp-cagineering works shall be carried oul whersver [tasible 1o improve the
acethetics of the project arca

14, Copy of this EC ot be momamed aall sites of oll tines during e consbmciion
Welvity for eaviconment mommgemenl snd manitoring relercnces,

Any vilation al tha erms and conditions specified in the BC 1= a violonon of EA Al
2000 which will resull in revoestion of the EC withoul any linbility on the parl of this
olTice Incase of rencwael ol the BC, this affies should be nodllicd one month before ihe
gcpiry o s Covirenmenad Cleamnee,

Tinis Environmental Clearance bs vialid i 31* December 2010,

Yors Grithfinlly,

Lo =
Sangay ol
CHip Chic? Plauning pificer
PP, MoWEHS

Cupy ta:

[ Han’ble Seeretary, MoW LS Tor Kind infummmion.
2 Hend, BA Section, NEC, 1himphin tor Kind swlormation,
I Dy, EE, Environment Lait, 1 & 13 Bivision, Dol tor kiml infbrmation

Telo: 00975-2-32T90RNA2K173/526793/322 [B2325 171
Fax 00975.2.123 | 44/3 222700323 1 22
Po Box: 79
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