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FOREWORD

In 1999, the National Environment Commission with technical and financial
assistance from the Asian Development Bank (ADB) published six sectoral
environmental assessment guidelines for the mining, roads, industries,
hydropower, transmission lines and forestry sectors. Several stakeholder
consultation workshops and seminars were conducted before the guidelines
were published. These guidelines were intended to guide different project
proponents through the process of acquiring an environmental clearance for
their projects. The Environmental Assessment 2000 (EA Act 2000) was passed
by the National Assembly in 2000 and the Regulations under the Act were adopted
two years later. Stakeholder feedback and our experiences in implementing the
EAAct and the guidelines indicated that there was a need to revise the guidelines
in order to make them more practical and relevant to the Bhutanese context and
also to streamline them with the provisions of the EA Act 2000. It was also felt
that there was a need for two more sectoral guidelines for urban development
and tourism as rapid developments in these two sectors was becoming a concern
for Bhutan. Therefore, in 2003 the NEC once again revisited these guidelines
and revised and updated them to make them more practical and functional
documents. Several Environmental Codes of Best Practices (ECOPs) have also
been produced to support these environmental assessment guidelines.

The NEC is grateful to the ADB for being so forthcoming with technical and
financial assistance to revise and update these guidelines. The revision and
updating of these guidelines were accomplished through close consultation with
all the various stakeholders. We would also like to express our gratitude and
appreciation to all the line ministries and stakeholders for their active participation,
support and inputs. We are confident that the revised guidelines will be more
useful documents that facilitate and expedite the environmental ciearance process
as project proponents will now have a better understanding of what information
must be provided in order to attain an environmental clearance.

In Bhutan, environmental conservation has been embraced as one of the four
pillars of Gross National Happiness - the other three pillars being good
governance, socio-economic development and cultural preservation. However,
with the expansion of developmental activities in the country, it is becoming very
difficult to strike a sustainable balance between environmental conservation and
socio-economic development. The number of industries is on the rise every year
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while the demand for rural access to market facilities in the form of farm roads
and feeder roads is increasing with every Five Year Plan - in the 9th Five Year
Plan alone there is a plan to develop 588kms of farm roads. Environmental
issues such as waste disposal related to urbanization are also becoming serious
concerns for Bhutan. Bhutan is lauded by the international community for its
sound environmental policies and the political will to implement these policies.
However, environmental problems are becoming more and more visible and
instruments like the EA Act 2000 must be implemented effectively to support the
government'’s sound environmental policies and to ensure that Bhutan remains
clean and green.

The environmental assessment process endeavors to mitigate and prevent the
undesirable impacts of developmental activities. It is in no way intended to hamper
socio-economic development in Bhutan but to guide project proponents in making
the right investments in land, manpower, technology and mitigation measures to
ensure that their projects have the least possible impacts on the environment.
With the revision and updating of the old guidelines and the publication of two
new guidelines on Urban Development and Tourism and relevant ECOPs, the
NEC is hopeful that the private sector, line ministries and competent authorities
under the Regulations for Environmental Clearance of Projects find the guidelines
more useful, practical, informative and easy to comply with. It is the sincere wish
and hope of NEC that all the stakeholders, both public and private will make the
best use of these guidelines, which in turn will help in protecting our fragile
ecology. Sound implementation of these guidelines will go a long way in
minimizing the negative impacts of developmental activities on Bhutan’s
environment.

= [g}.200¢
Nado Rinchhen
Deputy Minister for Environment
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1 Environmental Standard for Water!

For specific industries discussed below, the standards mentioned under
each table should be followed. However, for parameters not covered
under each specific industry, the standards of general industry will be
applied.

Table 1-1: Discharge standard for cooling Tower

Table 1-2: Discharge standard for Food Industry

Table 1-3: Discharges standard for Textile and Carpet Industry

Table 1-4: Discharge standard for Fibreboard Industry

Table 1-5: Discharge standard for Electric Arc Furnace
wastewater stream

'The standard for drinking water is derived from the World Health Organization (WHO)
standard.
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Table 1-6: Discharge standard for Industries (general)

Table 1-7: Discharge standard for Mining
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2 Environmental Standard for Air
Table 2-1: Emission standard for Industry at Stack
Parameters Standard Unit
Particulates 300-400 mg/Nm3
Volatile organic
compounds (VOCs) | 20 mg/Nm3
Oxides of Nitrogen
(NOX) 470 mg/Nm3
Oxides of sulphur
(SOX) 1,000 mg/Nm3
Carbon Monoxide
(CO) 5,000 mg/Nm3
Hydrogen Sulphide
(H2S) 140 mg/Nm3
Ammonia 35 mg/Nm3
Arsenic 20 mg/Nm3
Cadmium 0.05 mg/Nm3
Chlorine 30 mg/Nm3
Copper 30 mg/Nm3
Fluoride 25 mg/Nm3
Lead 30 mg/Nm3
Mercury 3 mg/Nm3
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Table 2-2: Motor vehicle emission standard

Parameter Measuring | Maximum Unit
system permissible
limit (%)
Diesel vehicle Bosch 80 Hertz Smoke Unit
(HSU)
Gasoline vehicle | Normal 5.0 Volume CO

3 Environmental Standard for Noise
Table 3-1: Noise standard as per land use category2
Max Leq

2 Noise levels to be achieved at the plant boundary
* Day time equals 6AM - 9PM
* Night time equals 9PM - 6AM

D-54




CoPY

Environ ental Assessment
of
Drujegang — Balung Road
Dagana

Rural Access Project,

Department of Roads, MOWHS
Thimphu: Bhutan

April, 2006 Final Report

Bhutan Consult nts & Researc (BHUCORE)

Consuitants in Engineering, Natural Resources and Environmental Management
Changlam Plaza, Room No 56,

Chang Lam,

P.O. Box 955

Thimphu, Bhutan

Telephone: +975 1760 1111, Fax: +975 2 326594

E-Mail: kiimba@druknet.bt, bhucore@druknet.bt

D-55



Table of Content

ABDIEVIATIONS AN ACTONYIMIS...ciitiiiiiiie et et e et e e e e e e et e e e e e e st es e e e e e aeeeraeae s i
GlOSSAINY .. ettt ettt ettt e e et et e e e e e e e e ettt e e e aee e et eea e et aerea et rataaaaaarrnaarann ii
EX@CUNIVE SUMMIAIY .....c.civiiiriiiiiiiiniieiiiniinretaeerenesessersusesnaesessssessesessesssossssssesnssssssssssssessssssssssnsssnnnn iii-vii
1 INTRODUCTION 1
1.1 GENERAL BACKGROUND..........ootiiiiitiniieieeticrecereeteese et este st st e e e saeeaesasseseesaeantesaeseeeseeemeeeesesesessensesssssssssesessrees 1
1.2 ENVIRONMENTAL FRIENDLY ROAD CONSTRUCTION PROJECT ......oovioviiieteeeeeieeeeeteeeeeeeeeeeetseseesesseseseesaasans 2
1.3 THE PROPOSED ROAD PROJECT ........oocviiiiriiiiiiiccieeeiesttieeee v teaesstesaeseteasereeeeesaaeeessssesesessnsaasesassesseeensesssesnns 2
T4 NEEDOF EA STUDY ...ttt ettt st seae e e e e s e e eose et esaassessesaeeeseeeesaeensessessassesaneneen 3
1.5  PURPOSE AND OBJECTIVE OF EA STUDIES ..........ccoooviiiiiiiiieieicee et senr e eesteseeeaes e eses e e saesssessensessesassnens 3
1.6 METHODOLOGY ADOPTED...........coeititentiiitetieeeeteeeeereeereeseseessessesssssessssesessessessesseessensessesssassseeestesssssessesseseen 4
L.6.1  DESE STUAY.........ccooeeiiiicieret sttt ettt ettt ettt 4
L.6.2  FUEIA WOFK ...ttt eete ettt a s e st e st e s e e e e e es e et e eesseessees e e e e oo 4
1.6.3  PUBLIC CONSUIALION...............oooeeeoeeeeeeeeeieeeeeeee et ettt e aae et st e st e s e s e e sassseneneaneeeensresesaen 5
1.6.4  Interpretation Analysis, and Preparation 0f EA REDOFL...............ccccovveveeeeioieeeeseeeesieeeessseesssseesesseens 6
1.6.5  Study Team Qnd DUFQLION ...............cccovvvvvivioisieiirieeecveeeeeeeeeeares ettt se ettt s nenens 6
2 DESCRIPTION OF PROJECT 7
2.1 THE PROPOSED PROUJECT..........oooiiiitiitiiitieetieeeeeeeieneeetieseeessressesseesstessenneesaneeseseenssssesnsesssesssessesassaaessasessseen 7
2.2 TYPEOF ROAD ...ttt ettt ettt sttt seae st e s eese sreese e teeuaetaeneeseeatesssssessaensesaanneans 7
2.3 PROJECT STATUS.....ooiiiiiiieicieete ettt ee e eeseseve st e sresaees e s s teaeeteasesaesaeentessesesseensenaeneesneeneestesssssesssansessessesns 9
24 PROJECT ACTIVITIES .......c.oooiiiiirieeieeeeeettecreeeteeteeetesseeeeseasaseontesasasssssstsenmeesaeeeteaseeessesassseansesaessessseassssesssesns 9
2.5 RESOURCESREQUIRED.............cccoocitiariiitiiiteetriesieerieeeeiteesseteeessessseessesssesaeeseeesesensessrtessesansesssesneesseesassenses 10
2.6  CONSTRUCTION TECHNOLOGY........ccooeuieuiiieetietieieeeeeteetieseeaeeseseseesseee et saseseesstessessenseeeesseeseesesaaessssssersensesnes 10
27 MAINTENANCE APPROACHES ..........coooiuimmiieiiieeiieteeeee ettt eeesseeeeeoseeaaest et esaeeteeaeeeteasesseeaeensessessaesesnseeen 11
2.8  INSTITUTIONAL INVOLVEMENT IN PROJECT .........cc.ooooeeiiiiiieniereeeeereenteeteeseeeeeeeseesssesessessesseessessesssssessesees 11
2.9  BRIEF DESCRIPTION OF ROAD ALIGNMENT .........cccooviiitiiitriitieieeeesitesestestesesessessessesesssesesessssssnssessssssssses 12
2.10 PROJECT DURATION .....cocoiiiitiiiiiieteetiettetestee e eeeeeeensseeseessesteteetenseetesasseseoseensensesseeseenseeeesssneeseessessesseses 12
3 ALTERNATIVE ANALYSIS 14
BT GENERAL ..ottt ei et e te et et e b e s ts et saee st eeaseaeeseeaesestessensesesetesasenaeosennteete st tonesaaeaneeresaneneeaeeaeesseananseen 14
3.2 PROJECT ALTERNATIVE.........c.coovtiriiiraitieoteeeesenteetseseeeestesesesseesatessesneesmteseeeetsssassessasessessssesessesesseesaseenses 14
3.3 ALTERNATE ALIGNMENT .......ccoooiiiiitiieriiitrieteeieeeteiieaesesssasnsestssessessseeessaseeesseseeeaneesssessesseessnesssesssssssssssessn 14
331 ALGRAMENT L.ttt ettt ettt 14
332 ALGAMENEIL ... bbbttt et nes s 15
3.3.3  Comparison of ALIGNMENt OPHONS .............c.cccooveviiivriieieeisieieceeeeeiesioseeteeresereesessse s essiesonessasssesae s 17
34 RECOMMENDATION OF SUITABLE ALIGNMENT ..........ccccoooviiuiitiiteoteereesteeeeseseeeseseeseseessessesreessessesssssesssesees 17
3.5 DO NOTHING ALTERNATIVES .......ccocoiiiiitiiitieitrieieetieeeeeeteeestesestertesesesaeesaseeesesssessseseseessesssessssesseessesssssssesns 18
4 ENVIRONMENTAL BASELINE INFORMATION 19
4.1 PHYSICAL ENVIRONMENT ........ooviitiiieiieeieeeeteeee ettt ese s te st eneoteesaeseessesseseeeasensssseessessesssesesssessestsssasssssesaes 19
BT TOPOGIAPAY ...ttt sttt st e et nerann 19
4.1.2  Geology and SOil..................cccocoeevmiriviiiiiiiiiiiste e ettt 19

D-56



41.21 General . -
4122 Description of Project Area Geology ..

413 UBSIADIE AVCQ ...ttt ettt st
.14 LANA USE...occree et vttt ettt ettt ee s
1.5 WAIEE RESOUFCES ...ttt as ettt asar s st bttt sneennssrses
1.6 ClIMALe........oooeceeee ettt ettt ettt et n e n e ens s
4.1.7  Ambient Air QA NOISE...............ccc.cvueeiriioiisiecreeie ettt es et aseen
41,8 Water QUAiLy.........cconinieiriieiiieieitieieeee ettt e ettt as et eeaen
42 BIOLOGICAL ENVIRONMENT .....cucoveuieiriinieeieetetiteitersersessesesesaeeseesessessessssessanssssssesssseeessessessesssnsssessesesees
4.2.1  Vegetation Type in the PrOJect AT@Q.............c.cccoooevivvisieeesiiisireeeeeeeeiees s tssss e ssseessssssses
4.2.2  Forest Management along the ROad COFFIAOFS ...............c.couevvvivverieciesiiiireeeeeeeceeeeeessesssessaeevsess e
4.2.3  Non-timber Forest Products
424 Protected Areq..............covecucmimieiisieisisiseeee et sttt bttt ettt en s
4.2.5  Rare and Endangered Species (FIora & FQunQ) ...............ccccovevvoeeeeirssicrciineiseseeesseeee s eessnsnons
425.1 Endangered or Protected Plants................
4252 Endangered or Protected FAUNA............covuvvcciimicecereneeiniicsinieeeetsreeeissasisesssessas s sesesssse s esassesssessssssssnsnas
G260 FQURA.....coocoovooeeeeeee ettt ettt ettt ettt n et et e et e e e e e aranteeeneanen
4.2.6.1 Mammal .........ccoovvvvivreiniinnenneceerree e
4262 Bird bR e s st e b et e be et s he e bt et et e s e nan
43  SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT...
4.3.1  Population, Occupations, and Miration SIQHUS ..................cceceeeeeeevveeirieieeeeeeesereeeeese e eeeeesser e sennes
4.3.2  AGFICUITUFE SYSIEM ...ttt ettt ettt ettt ettt eeens
4.3.3  Community INfrastrUCture. ...........ccoovvveiireeeeeriiriiiaieerriresesseeeneeeeeseesenss
4.3.4  Places of Religious and Cultural Importance
4.3.5  Places for Development POIERLIQLS ................cccvoviviviriereeereeeeseieisiovieisissessseeese ettt sssecesenes
5 ENVIRONMENTAL IMPACT IDENTIFICATION, PREDICTION AND ASSESSMENT..........ccoe0e... 33
5.1 GENERAL .......................

5.2 BENEFICIAL IMPACTS
5.2.1 Construction Phase

5.2.1.1 Employment Opportunities and Increase of Income
52.1.2 Trade and BUSINESS.....c..c.cccevrinueneeiennererinireennennniereseseseseeens
5.2.1.3 Decrease in Rural Urban Migration..........
5,22 OPEIALION PRASE ..........cooceoiceiiicissceeieiesetet et ettt sttt sttt neees
52.2.1 Increase in Land value
5222 Increase in Agriculture Production.........
5223 Promotion of Small Scale Industries ...........cocccervevrrmreniesiennn,
5224 Improvement in Accessibility and Saving of Transport COst.........cceveeemriveireiviereererreeneissese et sesseeseecens 36
5225 Enhancement of Social Services
5226 Women Empowerment...........ccccuec..

53 ADVERSE IMPACTS ...........c.oo....
5.3.1  Construction Phase
53.1.1 Physical ENVIronment .............cocoeceveeinneevnnnrnesnnesseinssesereseneens
53.1.2 Biological Environment . ettt b e b e e ebantens rrreereseereaeeaeenenns 41
53.13 Socio-economic and Cultural Environment............cccceevevereeinrerererennennns erereerereanre et natants ...43
5.3.2 OPEFALION PRASE ...ttt st n ettt eerene 44
6 MITIGATION MEASURES 46

D-57



6.1 GENERAL ........ooouiititictietete e et eaeeetee et evee s eessesvest e tesasetssaseeesaeanteneesaesteeseaaeeseeseseeeetessesaeasensesseesssssesneaseenssens

6.2 PRE-CONSTRUCTION PHASE..........oouiiiiiieiieie ettt ceeee et sse et e eneeetesaesanessesneseasstesessesteeeeeeeeneesnsenes
6.2.1  Route Selection.................
6.2.2  Detailed Survey and Design
6.2.3  Incorporation of Mitigation Measures in COSt ESHMQLe..................ccccvvveereereeerreeeeeseeeissiseeisesssiseeeeens

6.2.4  Incorporation of Mitigation Measures and EMP in Bid Document
6.3  CONSTRUCTION PHASE .......cooiiimimiiiiiiiirceriicretett ettt sttt b ettt sa e e b s b b basa e sssesesnnssaen

6.3.1  PRYSICQl ERVIFONMENL ...........c.o.cccoeeeueriririeeieeieetrtstcecn ettt sttt ss ettt en s s st s s
6.3.1.1 Safe Disposal of SOil......ccccevverrerrerenrmrrirnercinennn, .
6.3.1.2 Slope Instability and EIOSION.......c.cccceiviuieeeecteeeec ettt se st b st s babasessss st enesssoes
6.3.1.3 Quarrying and Establishment of Stockpile Yards..........ccccoreeirreeevreiireinnirenirenien e ssesessessesne e seenen
63.14 Use of Blasting Materials.... ettt bttt e e a et R SR oAt et e aea e Rt ekt e e R Rt et e e An et et et astes e s beneeneerensaraas
6.3.1.5 Selection of Batching Plant and Crusher............ccceuenneen.
6.3.1.6 Construction of Sub-grade and Gravelling..........c.cccoceerrnrvnrreeeinncne
6.3.1.7 Disruption of Community INfrastruCtures .........ccceeeeeivrerevisevrereinmeeesressisieseressens . .
6.3.1.8 Drainage and Cross Drainage WorKs ..ottt seesenesse s reresesessssasssssssssesssons
6.3.1.9 L 0SS Of Cultivated Land ..........ccceueevcueuimrureneecemnirceieietseietstsesari st sassesssassesessssesssssssesssssssesssassesasssssssssssens
6.3.2  Biological ENVIFONMERL .............ooccoooveeeeiriiriinieieieisieieeetetee et st e sttt ettt aese s enassensesstatesenan
63.2.1 Impacts due to Site Clearance ............coeceerrereenene
6.3.2.2 Use of Forest Product...........coccceceninvvenvnnnnrennns -
6.3.23 Degradation of FOrest.........cccovvniccvinnniinninenreenenns
6324 Compensatory Plantation .............ccceeeveeererrrrroennienisnsssnereensnens - .
6.3.2.5 Protection of Wildlife.... NS
6.3.2.6 Control Illegal Hunting .............. . e S
6.3.3  Socio-economic and Cultural ERVIFORMENL ..................cccovveevieeeirieereisieseoseeseeseeseessensesensssssssssssisonies
6.3.3.1 Location and Establishment of Construction Camps.......... . .
6.3.3.2 Occupational Health and Safety .........cccooveimriiinieiiinreisceenseeeree ettt sae st svssesssnanensnens
6.3.3.3 Sanitation and Waste Management Facilities in construction Camp............cecuevvvvvireeeeiecnemnceceeisseeesisererenne
6.3.34 Religious and CUIUIAL STES .......c.c.eoeueueriririeeeerrrteisre ettt tsrereberereressesesasesnsnsesensasasseseserons
6.4 OPERATION AND MAINTENANCE PHASE .........coooiiiiiitiiieitiieeceieeseeces e es e esae st seeses s esaasteeeteeeeenessranas
6.4.1  Slope Instability and ErOSiON...............c..cccocvveveeereeearerieeereineenanns
6.4.2  Air, Noise and Water Pollution
0.4.3  ACCIAENLS ...ttt ev ettt sttt et ee e erat et e e
6.4.4  Ribbon Settlement along the Road
6.4.5  Depletion Of FOTeSt RESOUFCES ..........c.cccooveiriiiiirieieciccvetsseseeeve s eseseeeeeteve st sensteeresnenans
6.4.6  Maintenance of Road and other Related INfrastrUCIUTeS..................ccoevvveveeeeeeeeseisieeiioeeevevesoereena

6.5  INSTITUTIONS RESPONSIBLE FOR IMPLEMENTATION OF MITIGATION MEASURES ...

7 ENVIRONMENTAL MANAGEMENT PLAN 58

7.1  ENVIRONMENTAL MANAGEMENT PLAN.........ccccciiiiiiiitiiiiiieicseentest e eestevets et esesseste s e e eeeeeeeeeennen 58

7.2 TYPE OF MONITORING .......ccccuiiitietiiitieirieeireentriareeteetsesesatessesessesestesssessneseseeseesaeaeanssssesssesssessesssseaseesnseesenas
7.2.1  Pre-construction Phase
7.2.2  CONSITUCHION PRASE.........c.co.coovvevieviireeesieseeeeeeeeeet ettt eva st et eeeeeeesetoseasessansanen
7.2.3  OPEration PRASE .............c.ccoourivicecmiiiiiiieist sttt sttt ta sttt nen e

7.3 ENVIRONMENTAL MONITORING INDICATORS AND SCHEDULES ...
7.3.1  Compliance MONIIOFING ...............cccccovvimimimeeeiriiiisisietecetese st st et tes s snnene
7.3.2  IMPACE MORIIOFING ...ttt ettt sttt en et st sn s s s

8 CONCLUSION AND RECOMMENDATIONS 63

D-58



8.1 CONCLUSIONS......c.ooutiiiiitet ettt tee e estssasse st e sasba st see e s be st essessssessessesaseasessessebessensansstessesesteneatensasessesssmeemnans
8.2 RECOMMENDATIONS .......c.coutitetiiimintetrenentesterassestessstestasesssssassassessssessessessesessassessesssssssesessessesesssssessossssssnens

REFERENCES

Appendices

Appendix 1 - Terms of Reference

Appendix 2 — Environmental Management Plan (EMP)
Appendix 3 - Public Consultations

Appendix 4 — No objection Certificates

Appendix 5 - List of Floral Species found in.fhe project area
Appendix 6 — List of Faunal Species found in the project area
Appendix 7 - List of Protected Species of Bhutan

Appendix 8 - List of Officials Met

D-59



09-a

REYHEROAFEE q d q q q g Ak — (=L LW
LR YEHE AT | BT CEHOERRY BWENEOBEFEY BB MY ENEA- RO a-e BT EHORESEY ETsEENHOBFHY HET O VIZIHI
B HEOCEML L IS DAY YA LS ETEHO-BEE
—~O¥L4 2047 | BMEHETOI Z%RBUY T "HMoRET T4 ey bW
NTLHBPLOFE NLRPLOFE NTLHHPLOFTH N LHPOFHE NVLHEOFHE T LHPLOFE ¥E | €T
NLHPOFHE NLHBOFE NTLHBELOFHE TLHPLMOFTE NTLHPLOFHE TLHHE o OFE LW | T
L ORT a® 0 a% 0% % he [
2HE HHMFREY | RULOFENGEHET | PRBLOFENGRNET | RULOFENHEHET | BEROFENHHBET | BUMOFEN HRHET HPLOFE hBHET g
LB mOFHHE NMLHW B ORE NV LHP OB NLRHY OB NVELHBLORE TLRHBELOFHE HUET |02 | @
HYOoRTH a2 0 (33 he (133 0% g | 61
VR I XEORSET | FPLOFENGHNET | PHBLOFENHHHET | RULOFEIHENET | HPLOFEINRBET | BUROTE N HRBET | TWHLOFE thffET
N LR O fHK VL H B OfFk 1L HH o OfE TLHB OB L HH Rk N Lo Rk LY | 81
AVLeLY TREIEE | 0@RHELDO F2RBF NTLRP L O L HM o Ol LB OFk 1L HHE I OFHK TLRBEMOFHE [ A
NVLHB M ORHAE 1L HP e Of LR L OFHHE TLRHB L OFHE L o O fFK N LHH IOk x| 91
TEFY R - WE M 0 eRHPL O O 2HERO s | <t
HEE "HEORHET | F MBETIEHS YN 1L HWE Rk TLHP L ORHE A BN VEWT Y VLB ORE NVLHH o O %
NLFE TLFE TLFRE TLFE 1LEE TLFE ETE V1|,
1 LHBMmOFE L HW [ ok TLHPmOB/HAE VLMo OF NLHBPLORE TLHBP L OFHE WAL ot R [ €1 | W
L H W [ ofpK LW ek N LR R TLHBP L OFHE NTLHBLORHE NGRBPLORHHE sedm |zt | ©
HERATTYRY | 0SRBLRUTESET | 0FRPLFEVFENET | (FRBLTRTERET | (SRHBLFRTEHET | (SHBHRTEHET | o B HRTELET ¥gEeET (1
32313 A0 $ - & W - 4w | of
R TAERIEDHY O QERAW L O PEEMML O PEEAHM L F O PEEAY LT O PEFNM LT G PERAMLEEH
BIOGH R ET R4 (OB 02 s¥ (ORWHY 0L LY ((ORWHY 0L 4Y (OBEWMY 0R4Y (OBWMY R4 (WY s 0) B¥% | 6
M RE CE 0 LFETH - W3 O PFETH - WY 0 LFRETH - W3 O @FIETH - B3 0 PFETY - W3 O LFHETH - W3 M | 8
MEUEDTE R W% O@F¥Es-OhET O@FEIROhgET OeFEs-OhET 0LFETDOhET 0 LFEsROhET 0 RFE - OhiET FYEY | L
QAN AT LT MM OFhk 1L W [ Ofes TLRBBOBE VLB QR TLHMOoHE HSY -#ML | 9
TLRBLMORHE NLHBE L OFE VLR OB NLHBLOBE N4 o Ok 1LHBOFHE X -mE| s ¥
R O~ZFH Wewm | v M
HOYIHEORTEY ROy LW o Ok RNk L n Ok N LHB B ORE WRER 7 T IETHEY B}
R O~FHMHO T e
FHLHANH 0T GE X HMUECH &T HISLE CHIET LR CHIET HiSLE ¢ [T LB CHIET WREey TOETHEY |
HUOENTYNHER gRA ) N LR o OFesk TLHBLOFHHE NLHE L ORHE VLW M ORKHE O QUM RN HH g | ¢
BETYEHEOMEE NLRE B XN R — o B S TLFE TLRE 1LFE NLRE HHEEF [ 1
HEEUHe
(HE Rk g n-n B-rri£ LA NN (YA rLLaz BT Lo W-yoc B3

EE ML lA-CY




1

CX-

A

¢,

’
dVI NOILVDO'1
. : VIONI
Wiy 53 0 o N )
hipung e o e’ C e
L@~ I\) "~ ,.ﬁ. - A . g { N n// wh 0 DUXOUSINONI,y pon
T ~ VORI : Bupo oz o W ~
e . ONVORHILZ v 7 N P\_
. ] o
AVIONOL e TISLVOVE: wvarvs | 8 VIHII ) I
S, oduans e Nelg s tueg !
¥ \-A.\ M DNON THT P K A f . . //..E@aa e —l’. )
Vs \ X Aoyoueyn gl - oun ARIUWS
; DNVOTHSVA, x\ v - wunagy
’ VP Vo i VIONT
* N e o
ﬂ/ ety QY7 PRI _ MwoeieiN gl ) nyooseg 1y |
¢ : : N : g ] 4
\ I 5 . Eeyjemen] g
. N '(l _ % .
o Iy ;
A MSBY \ & #ﬂ * J_H“_l.ﬁum—s:—a ) - Syoung <
T VIONI ¢ asigoy @ dond— viwwwng
% .”.:_m<h XL Y HAGONYA
s D o ONVIELSNG
N - ' AN
- ASINANN
VNIHD ~ @ , | —
. N l{c . @
oA e g v . . . f (f -
’ TN G i h L y > \\ (1 osw) saltprag @y
iy e ¢ /
o4 ;oo - - (LI oswyg) sofprey @
VAR © ) g . .
..=<.....z§1ﬂ . N o ﬂ . e peoy 12 1.0051(
...M%Hﬁﬁazéu Vet ™ o~ (IN) Aeamy81j yeuoriuy
.....r Wi L. g"l- wsog 1210181 @
VNIHO £19 gy @ N

Adaepunog 191081

AXUPUROY (UUOYIUY SOIU]  we ww e

YD) oL

T NI



GISBR] RN AR
ROYAL GOVERNMENT OF BHUTAN
MINISTRY OF WORKS & HUMAN SETTLEMENT
D PARTMENT OF ROADS
INVESTIGATION AND DEVELOPMENT DIVISION

Ref. no. DoR/1&D/Env/2006-07/12/ ¢—5~ Date: vy, (0. U F—
To

The Chief Planning Officer

Planning and Policy Division

Ministry of Works & Human Settlement

Thimphu

Sub: Forwarding of Checklist for Environmental Clearance.
Madam,

Enclosed please find herewith the checklist for processing environmental clearance
for the replacement of 6 existing bridges proposed under the Japan International
Cooperation Agency (JICA), Project for Reconstruction of Bridges (Phase IIT) on
the Wangdue - Sarpang Highway (National Highway No. 5).

In this regard it would be appreciated if you could kmdly issue environmental
clearance.

Yours faithfully,

(Phuntsho i\ X

] ¢ Director,
DoR: Thimphu

Cc:

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

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

The Chief Engineer, Bridge Division, DoR.

The Chief Engineer, Roads Division, DoR.

The Executive Engineers, Field Division, Lobesa and Sarbang.

SR

10, O
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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.

1.

12.

13.

a) Village
b) Geog
c) District

. Purpose and Need of the Bridge

. 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 Capacity (Tonne)

Sidewalk Width (m)
Bridge Designer/Address

Name of the Construction Company

Address
Time frame of the project
Project start date
Project completion date
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: Lawakha
: Gasa Tshowom
: Wangdue

: Replacement of old existing

Bridge.

: Perennial
: Lawakha Bridge

: Steel Bridge
: Single

124 Feet (38 m)

1 6.0m

: 40 tonnes

:JICA

: NA

: NA



2. ENVIRONMENTAL & SOCIAL ASPECTS

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

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

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
a) Type of blasting technique
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 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 obtained
from the affected parties.

=> Jrrigation 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 debris or other

ways of proper disposal.

=> The spoil soil and rocks from the excavation is very minimal and this will be
utilized as back filling in abutment walls and embankment 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 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 development that will occur due to the bndge construction?

=>No

9) Would there be significant impacts on the Air, Noise and surface water quality i 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. (Use additional Sheet)

=> Proper sanitary facility such as pit latrines are to 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) Environmental Management plan:

1) From the above information, what potential environmental, social and cultural 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-

¢) Cultural impacts : =No-

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

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

1)

2)

3)

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

ENVIRONMENT MONITORING PLAN

‘Who will monitor the above activities?

=> The Field Division, DoR, Lobesa and the Department of Roads.

‘What is the monitoring schedule?

=> The monitoring schedule will be carried out as per the ECOP and as per the
terms & conditions of the contract agreement.

Contact address of the Environmental focal person:

Name
Designation

Organization/Agency

Telephone No.

Fax No.

: Sonam Choki

: Deputy Executive Engineer

: Environmental Unit, Investigation &
Development Division, DoR

: 321571/105

1335344



CHECKLIST TO PROCESS FOR ENVIRONMENTAL
CLEARANCE FOR REPLACMENT OF BAILEY BRIDGE OVER

BASOCHU
1. GENERAL INFORMATION
1) Location of the Bridge:
a) Village . Basochu
b) Geog : Daga/Gasa Tshowom
) District : Wangdue
2. Purpose and Need of the Bridge : Replacement of old existing
Bridge.
3. Bridge over Perennial or seasonal stream/ river : Perennial
4. Name of the Bridge : Basochu Bridge
5. Type of Bridge : Stee} Bridge
6. Single or Multiple Bridge span -: Single
7. Total Bridge Span (feet) : OptionI - 147 Feet (45 m)
Option II — 130 Feet (40m)
Option IIX — 98 Feet (30m)
8. Bridge Width (m) _ :6.0m
9. Loading Capacity (Tonne) : 40 tonnes
10. Sidewalk Width (m) : -
11. Bridge Designer/Address : JICA
12. Name of the Construction Company : NA

Address : NA
13. 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
parks/wildlife corridor. If “Yes” approval from Nature Conservation Division, and
Department of Forestry Services is required as per EA Act 2000.

=> No, the proposed bridge does mot pass through protected areas/national
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:
=>No
a} Type of blasting technique
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 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 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 bridge
which will be utilized as back filling in abutment walls and embankment works.
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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 development that will occur due to the bridge construction?

=>No
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?

=> There will be no significant impacts on air and noise in and around 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) 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 sanitary facility such as pit latrines are to 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, there aren’t any historical and cultural sites in the vicinity of the project
Area.

12) Environmental Management plan:

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

a) Environmental impacts : Pressure on fuel wood, garbage oil and grease
Pollution.
b) Social impacts : There are no settlements near the preject
area
c¢) Cultural impacts : -No-
3
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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 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 contractor as per the conditions laid down in the ECOP.

3. ENVIRONMENT MONITORING PLAN
1) Who will monitor the above activities?
=> The Field Division, DoR, Lobesa and the Department of Roads.
2) What is the monitoring schedule?
=> The monitoring schedule will be carried out as per table 2.41 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 : Sonam Choki
Designation : Deputy Executive Engineer
Organization/Agency : Environmental Unit, Investigation &
Development Division, DoR
Telephone No. : 321571/105
Fax No. 1335344
4
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CHECKLIST TO PROCESS FOR ENVIRONMENTAL

CLEARANCE FOR REPLACEMENT OF BAILEY BRIDGE OVER

NYARACHU
1. GENERAL INFORMATION
1) Location of the Bridge:
a) Village : Nyarachu
b) Geog : Patila
c) District : Tsirang
2. Purpose and Need of the Bridge : Replacement of old existing

10.

11.

12.

13.

bridge, the edge of the road has been washed away by the recent flood and due to
the debris the water level has increased. A new bridge at a higher level with a
longer span is proposed.

. Bridge over Perennial or seasonal stream/ river : Perennial
. Name of the Bridge : Nyarachu Bridge
. Type of Bridge : Steel Bridge
. Single or Multiple Bridge span : Single
. Total Bridge Span (feet) : 163 Feet (50 m)
Bridge Width (m) : 6.0 m
. Loading Capacity (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
Project completion date
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2. ENVIRONMENTAL & SOCIAL ASPECTS

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

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

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

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

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 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 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 pnvate 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 this will be
utilized as back filling in abutment walls and embankment 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 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 development that will occur due to the bridge construction?

=> No, there are no major land changes anticipated due to the construction 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 sanitary facility such as pit latrines are to 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) Environmental Management plan:

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

a) Environmental 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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3) Who will manage the mitigation measures?

1)

2)

3)

=> 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 Iaborers are to be provided

with fuel for consumption.

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

ENVIRONMENT MONITORING PLAN

Who will monitor the above activities?

=> The Field Division, DoR, Tsirang and the Department of Roads.

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 the contract

agreement.

Contact address of the Environmental focal person:

Name
Designation

Organization/Agency

Telephone No.

Fax No.
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: Sonam Choki

: Deputy Executive Engineer

: Environmental Unit, Investigation &
Development Division, DoR

: 321571/105

: 335344



CHECKLIST TO PROCESS FOR ENVIRONMENTAL

CLEARANCE FOR REPLACEMENT OF BAILEY BRIDGE OVER

BURICHU
1. GENERAL INFORMATION
1) Location of the Bridge:
a) Village : Burichu
b) Geog : Patila
c) District : Tsirang
2. Purpose and Need of the Bridge : Replacement of old existing

10.

11.

12

13.

bridge, and also to avoid the sharp turn which makes the big vehicles and
machineries difficult to enter the bridge and the rocky cliff.

. Bridge over Perennial or seasonal stream/ river : Perennial
. Name of the Bridge : Burichu Bridge
. Type of Bridge : Steel Bridge
. Single or Multiple-Bridge span : Single
. Total Bridge Span (feet) : 183 Feet (56 m)
. Bridge Width (m) 1 6.0m
Loading Capacity (Tonne) : 40 tons
Sidewalk Width (m) ;-
Bridge Designer/Address : JICA
Name of the Construction Company : NA
Address : 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
parks/wildlife corridor. If “Yes” approval from Nature Conservation Division and
Department of Forestry Services is required as per EA Act 2000.

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

2) Does the proposed Bridge construction involve quairying 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
a) Type of blasting technique
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 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 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 this will be
utilized as back filling in abutment walls and embankment 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 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 development that will occur 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 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 sanitary facility such as pit latrines are to 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 cealers.

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) Environmental Management plan:

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

a) Environmental 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?

D-77



=> 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
with fuel for consumption.

3) Who will manage the mitigation 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 Division, DoR, Tsirang 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 the contract

agreement.

3) Contact address of the Environmental focal person:

Name : Sonam Choki
Designation : Deputy Executive Engineer
Organization/Agency : Environmental Unit, Investigation &

Development Division, DoR
Telephone No. : 321571/105

Fax No. : 335344
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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 : Changchey
b) Geog : Patila
c) District : Tsirang
2. Purpose and Need of the Bridge : Replacement of old existing
bridge, and also to avoid the sharp turm which makes the big vehicles and
machineries difficult to enter the bridge and the rocky cliff.
3. Bridge over Perennial or seasonal stream/ river : Perennial
4. Name of the Bridge : : Changchey Bridge
5. Type of Bridge : Steel Bridge
6. Single or Multiple Bridge span : Single
7. Total Bridge Span (feet) : 173 Feet (53 m)
8. Bridge Width (m) : 6.0m
9. Loading Capacity (Tonne) : 40 tonnes
10. Sidewalk Width (m) D -
11. Bridge Designer/Address : JICA
12. Name of the Construction Company : NA
Address : NA
13. 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
parks/wildlife corridor. If “Yes” approval from Nature Conservation Division and
Department of Forestry Services is required as per EA Act 2000.

=> No, the proposed bridge does not pass through protected areas/national
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:
=>No
a) Type of blasting technique
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 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 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 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 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) Are there enough mitigation measures to avoid the excavated spoil materials from
getting into the water body?

=> The stone slabs will be prevented from getting into the water by proper
removal and also 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?

=> 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 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 sanitary facility such as pit latrines are to 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) Environmental Management plan:

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

a) Environmental impacts : Pressure on fuel wood, garbage oil and grease
pollution.
b) Social impacts : -No-
¢) Cultural impacts : -No-
3
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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 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, 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 Division, DoR, Tsirang 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 the comtract

agreement.

3) Contact address of the Environmental focal person:

Name : Sonam Choki
Designation : Deputy Executive Engineer
Organization/Agency : Environmental Unit, Investigation &
Development Division, DoR
Telephone No. : 321571/105
Fax No. : 335344
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) Geog : Loring
c) District : Tsirang
2. Purpose and Need of the Bridge : Replacement of old existing
bridge, and also to avoid the sharp turn which makes the big vehicles and
machineries difficult to enter the bridge and also to avoid the shooting boulders on
the existing bridge.
3. Bridge over Perennial or seasonal stream/ river : Perennial
4. Name of the Bridge : Loring Bridge
5. Type of Bridge : Steel Bridge
6. Single or Multiple Bridge span : Single
7. Total Bridge Span (feet) : Option I - 320 Feet (98 m)
Option I — 277 Feet (85m)
8. Bridge Width (m) :6.0m
9. Loading Capacity (Tonne) : 40 tonnes
10. Sidewalk Width (m) : -
11. Bridge Designer/Address : JICA
12. Name of the Construction Company : NA
Address : NA
13. Time frame of the project
Project start date

D-83



Project completion date

2. ENVIRONMENTAL & SOCIAL ASPECTS

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

=> No, the proposed bridge does not pass through protected areas/mational
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:
=>Yes, silent blasting 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 : Aconex
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 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 obtained
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.

D-84



=> 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 development that will occur due to the bridge construction?

=> No, there are no major land changes anticipated since it is the replacement 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 laborers (both expatriate and local)
=>NA

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

=> Proper sanitary facility such as pit latrines are to 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) Environmental Management plan:

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

a) Environmental impacts : Pressure on fire wood, pollution due to
Garbage, fuel and grease
b) Social impacts : =No-
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 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, Sarbang
and the contractor as per the conditions Iaid down in the ECOP.

3. ENVIRONMENT MONITORING PLAN
1) Who will monitor the above activities?
=> 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 the contract

agreement.

3) Contact address of the Environmental focal person:

Name : Sonam Choki
Designation : Deputy Executive Engineer
Organization/Agency : Environmental Unit, Investigation &

Development Division, DoR
Telephone No. : 321571/105

Fax No. : 335344
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Royal Government of Bhutan
Ministry of Works & Human Settlement

o Department of Roads
o Bridge Division
“Enhancing Productivity & Professionalism”
-
D RIBD/ 28 /2007-2008/ [ §5 8/01/2008
To
The R presentative
A, Bhutan Office
Thimphu

Sub: Environmental Clearance for reconstruction of 6 bridges under Phase-Il, JICA Project
Sir,

We are forwarding herewith a copy (in original) of the Environmental Clearance
No.PPD/MoWHS/Env/01/2007-08/3231 dated 19™ 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
vi. Loring Bridge

This is for you kind information and necessary action please.

Yours faithfully,

.\
Phuntsho
Direct

vt

TeleFax # (+975 2) 324437

P.O. Box No. 143, Thimphu : Bhutan D-87
- E-mail: sebddor@druknet.bt

PABX Nos: {+9752) 326793, 327451, 325171,
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ROYAL GOVERNMENT OF BHUTAN

MINISTRY OF WORKS & HUMAN SETTLEMENT
DEPARTMENT OF ROADS
THIMPHLU : BHUTAN

/2
No. DOR/I&D(1)/2007-08/04/ | >-¢ > — Date: *‘;’NQ\
\)F/éhief 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 19" December 2007 issued by
the Policy & Planning Division, Ministry of Works & Human Settlement, Thimphu
for reconstruction of the following 6 bridges.

i) Lawakha Bridge
ii) Basochu Bridge
iii) Nyarachu Bridge
iv) Burichu Bridge
V) Chanchey Bridge
Vi) Loring Bridge

This is for further necessary actions from your end.

Yours sincerely, K . 7’%%
e
o & fewe &= 4"
2 /wuz«"e L w
(Kunzang Wangdi) A 07/\7

Chief Engineer,
Investigation & Development Division, %/L?(/ q

DoR : Thimphu

Cc:  The Director, DoR, Thimphu for kind information.
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ROYAL GOVERNMENT OF BHUTAN
MINISTRY OF WORKS & HUMAN SETTLEMENT
POLICY & PLANNING DIVISION
THIMPHU: BHUTAN
“Towards Quality Infrastructure”
PPD/MoWHS/Env/01/2007-08/ "3 2 2 ) 19" December 2007
‘rector
Department of Roads
Thimphu.
Sir,
Subject: Environmental Clearance for re-construction of 6 bridges

under JICA project (Phase ITI)

The Ministry of Works and Human Settlement (MoW!HS) issues the Environmental
Clearance (EC) as per your letter no. DoR/I&D/Env/2006-2007/12/858 dated 24.10.07
for the re-construction of the following bridges under JICA project (Phase I11): Lawakha
bridge, Basochu bridge. Nyarachu bridge. Burichu bridge. Chanchey bridge and Loring
bridge. The following terms and conditions apply:

l. The EC is valid for the re-constructions of the abov e mentioned bridges only.
2. All activities must be inlinc with Forest and Nature Conservation Act 1995 and

Rules 2006.

3. No disturbance must be caused to public and religious sites due 1o the project

activity.

4. Aesthetics of the valley and the river must be protected at all times.

5. A proper arrangement has to be made regarding the irrigation channel in the

vicinity of the Lawakha bridge if the bridge construction activity interferes with
the irrigation channel.

6. All the blasting works should be donc in line with the guidelines from Ministry of
Home and Culwral Affairs and Department of Geology and Mines. The blasting
works should be exccuted strictly by trained profcssionals.

7. Indiscriminate dumping of cacavated/waste materials into the river is an offensc
and is liable to penalty. It should be properly disposed in an appropriate disposal

site.

8. Downstream effects must be monitorcd at all times to ensure that no damage is
causcd duc 1o the project activity.
9. Waterways must be protected from any obstruction during and after the

construction.

10. Occupational Iealth and Safcty measures should be strictly observed at all times

during the project activity.

Tele: 00975-2-327998/328173/326793/322182/325171

Iax: 00975-2-323144/322270/323122

) e)/(/%rv )Q/LP Box: 791
D-89
Y
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pmd TSRS GRgERa
j;;/ ROYAL GOVERNMENT OF BHUTAN
MINISTRY OF WORKS & HUMAN SETTLEMENT
POLICY & PLANNING DIVISION
THIMPHU: BHUTAN
“Towards Quality Infrastructure”

I1. A smooth flow of vchicular traffic should be maintained during the project
activity.

[2. Any dispute arising duc to the above project activity shall be the responsibility of
the project proponent (i.e Department of Roads).

I3. Bio-engineering works shall be carried out wherever feasible to improve the
aesthetics of the project area.

14. Copy of this EC must bec maintained at all sites at all times during the construction
activity for cnvironment management and monitoring references.

Any violation of the terms and conditions specified in the EC is a violation of EA Act
2000 which will result in revocation of the EC without any liability on the part of this
office. Incasc of renewal of the EC, this office should be notified one month before the
expiry of this Environmental Clearance.

This Environmental Clearance is valid till 31* December 2010,

Yours laithfully,

e

Sangay Tenzin
Ofig.Chicf Planning officer
PPD. MoWHS

Copy to:
[Hon"ble Sceretary, MoWHS for kind information.

1
2. [Ilcad, EA Scction, NEC, Thimphu for kind information.
3 Dy EE Lnvironmet Unit I & D Division, DoR for kind information.

Tele: 00975-2-327998/328173/326793/322182/325171
Fax: 00975-2-323144/322270/323122
Po Box: 791
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