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Application for
the Technical Cooperation (Development
Study )by the Covermment of Japan.

1 Project Digest

i) froject Title: The Stuedy on  MNaticnal YHighway
: Bridge ceplzcement Project

i) Location: dhutan
1ii) Implementing Agency: BP0, Ministry of Communications.

- Humber of the staff of the Agency Annex-A'
- Budget allccated to the Agency. Annex-'5"
- Organization chart. - Apnex-'C?

iv) Ju=tification of the Project

The lacL of :a wvell develooed transp0£t netvork in Bhutan has been. -
1dent1fled as one of - the major constrains to the development -of
morewremote areas of'the country '

Hatlunﬂl highway construction began in 1359 ulth the assxstance "of;
the Govergnment of India.

At present, Bhutan has a- lateral East—Veﬁt highway “from 'the’ capltar
Thimphu to Tashigang,and it is connected to Southern Bhutan by folr
4 WNorth-South highways. lhe=e highways are narrow with’: 'wlndlng
horizontal allgnments having a lot of” halrpln bends and " havefmany
landslldes and SLnklng secLions.

Hcst of " the bridges were -~ constructed as temporary
structures (Bailey bridges wvith stone masonry substructure) ‘and? -they
have passed their design life. ¥ithin z Few yeacs, they wxllﬂno'
be suitable for use by any transport facilities: let alone by heavy
vehicles, The consEruction and mainténance of roads is techn1c131lf’
difficult because of the rrqollll&Ltn_ﬂ.the_ugpc¢41L and cisk” of
tandslides durlno the menscan.ps ricd__ The terrain in which foads
3ve to follow -vaiieys and are cutbt into hillside, makes road
construction teschnically moere demanding in terﬁs ‘cf  Technology . &
financ1al inputs and tneroxor= ane costllec than in the plains.

The long term ob)nctlve in the roads sSector is §9ﬁ§5553:£gjg;_#_and
‘maintain, _gll - Maticnal Highway and__ Bridges__to. ragilitate the
er11c1enc movemanL ol T qo d@ and passggge;o A sufficient road
petiork’  ip o Bhutan” Tis’ grerequi ”””” fOA”MthE*'?061C—\C“n0m£E

dev~lopm°nt of ti the ccuncry

In takin: account of these conditions, the Royal Govecrnment of
2hutan, through the Public Yoerks DPepartment, intends teo implement
the qua/ on Matiocnal Highway/Bridges Replacement Project with the-
2ssistance of the Soverament of deoan. '
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VA Desircaple o scheduled s trme of the ceommencement ©f  the
greject
Phe study is desired &0 bz comasenced 35 eacly &s possible in
Fiscal wezr 1994

wiy Expected funding sousrce znd/or Assistance: Net identified or
specified. ’

wiij Other releswvant .project. East-West Lateral Highway Mainienance
treiect undar ADB Lean.

? Terms of reference of the proposed study.

1)} Mecessity / Justification of the study

The national highway network in Bhutan consist of a lateral East-
Yest highway from the capital Thimphu = to Tashigang and fcur(4)
Horth-South highways:

Thimphu- Phuntshollnq Yangdi- Danphu Gaylephug;Trongsa- qhemganq
Gaylephug and 1 Trashigang-Samdrupjongkhar.

These highways are narrow with winding horizental alignments -having
a lot of hairpin bends and have many landslide zones and 51nk1ng
sections., Host of the brldqes constructed were - temporacy
structures (balley brldges with stone mansoncy substructure} and
they have passed their design life. Within a few vears. fhpv flll
not be trafficable by all category veh1c]9q

Besides, the construction and maintenance of roads iéf-teuhnlcally
difficult because of the fraglllty -of the groun
landslides during ,the monsoon period.. The terrain 1&*
have-to follou. valleys and with hea\y;cut dnto.
road construction technically - most challanglng and hence"
cosklier than in the plains.

The national hlgh"aj development in .Bhutan 'is very 1mportant ~for
the comprehensive National Oevelopment  and for the smooth and
efficient movement of gocds and passenge:s.' ’

Therefore it is necessacy to stact the lmplementatlon of the'study
on Hational Highway/bridqges replacement project as soon. astSSLble

ii} Mecessity / justification of  the: Japanese' "Technical

Cogperation ) e
A very advanced tbcnnoloay and a comprenenclve eXperience - of
Japanese in the construticn, maintenznce and. replacement practices
on hiqhly developed Road netvork system is believed to bring
Bhutan the bhe=t kacvw-hows and ansWers 1n this study.

3 Objectives of the study

iy To establish a basic plan for Hational Highway/dridges
ropleement Froject. '
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3 Faeasipility study ror ths imprevement of
iges to estabilsh an improvement schedule 1 i
with pricrity ranking tased _en the basic plan.
2 orogrammne of irplemzntaiion and nstfuction
caoompepded projects.
i. Area to be covered by the study

ndy for the basic plan shall cover all fHational Highways, but
asibility study will cover the follewing three rcutes l2aving

e =k
The 3¢
HE)

th=
out  Dankak (an nrg&ﬂlaatlon of the Government of
india) administracive rotttes. {32e Appandix-1)
fout2s to be coverad by the feasibility study: N
Thimphu-Tashigang highvay - 545Km
”angdlphodrang Damphu-Gaylephug highway - 153km

.= 244km

TORGQR Shemgang- Gaylephug highway

5. Scope of the study

in order te achieve the objectives mentioned above, this study
shall cover Socio-economic and technical studies. includiag field
surveys, enviromental study,econcmic analysis and. other related
works as shown below: :

Existing Socio-economic conditions
} Ceollection of exlstlng datallnformatlonb
1) Analy31s of existing socro economic conditions

2. Socio-economic Framework study .
i) National development scenarlo/patteLn analysis
ii) Determination of socio-economic frameworks

3. Traffic Survey and Analysis

i) Data collection and analysis

ii) raffic surveyq(Trafflc count/travel speed
aULvey)anu analysis

i. Traffic demand forecast
i) Analysis of traffic growth rate
ii} Fubure traffic volumes

5. Collection and review of existing data related
to the road sector
foad network under different categories
poad/bridges inventory data
road Classification and design standards
drganization/Institutions on the sector

"'PhVQ1Lal cenditions survey
coliection of existing data

ily} FRoad/bridge inventory sucvey -

Lii  Topography/tisaster survey

ivy Soil/Materials surcvey :

V) nydxuluq1LIHVdrograph1L survey.

il Loadlng tost

e 3y
P Y
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i)

la
1ii
iv)
\f}

vi)

i1)
15.

11)
1il
16.

11i)

issues on the ‘Hzfional Hignway improvenent /

for the nafldndal nignwWi¥/Oridge replacemeni preject
rsts of Lthe < ahi 1

to detecmine priority of th
for the organlzationsinstitu

rolicies on przliminary design works

preliminacy design woérks
Design standard
Gacmetric design
Bridge/structure design
Pavemznt design

brainage facilities d931gn
Traffic facilities de51gn

Ceonstruction planning
Constguction method )
Inplementation schedule

Mainterance and operatlon wnr?s
Organization for maintenance and OPEEELLORS
Malncﬂnance and operations schedulns(Phases)

Evaluation. of. project costs
Quantities calcylations
Cost estimates : -

Environmental survey
Socio-economic rmpacts
Nature enviropnment

" Econemic analysis

Estimation of benefits
Analy31s of indirect sccio-econcmic effects
Economic analysis and evaluation -

Conclusions and recommendations
Necessibty of the project
Inplementation of the project

Study Schedule

At soon as possible in early 1994

Expected major output of the study

Basic plan for the rformulatien  of National  Highway
mpr0uenant!2rldge replacewent projacts. - : -
- Priority ranking of the projects.

- ©organiz ation/Institutions of the road sector
mmacgency/Shork-tecm improvement Dro]ect

Long-terms lmprovement projects: :

Frogrammes of 1lenmentatlon and constguctlon methods for the
reconmended projects.
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Raquest of the study to other donor agancies

ilong

& Other relevant information:

ADB LGan Proljech 6n East- West Highway Maintenance Projsct iRe
surracing of distressed pavements}),staciing Augqust  '34 3
years.

z Farilities and iniormation for the study team, etc.

L) Countecpart of the implementing agency for the study

1} &vailiable Data, Information, Bocuments,m3ps ebtc,ralated to the
study.0ata lists relaked to the study are shown in Appendix-3.

iii) Information on the Security Conditions 1in the study ares,
assurance to be made by Royal Gowvernmant of &hutan for the
Team's security. :

Undertakings of the- -Royal Cove;nmert of Bhuktan;
In order to facilibate a smooth and effecient conduct of the

study, the Royal Government of 8hutan shall Ltake following
measurss:
1) to secure the safety of the study team.
ity teo pElmlt the: meibers of the study .team to enter, leave and
sojourn in Bhutan in connection with their assignment therin,
and exempt them from alien realstratlon requirement and
consular fees. '
iii) to exempt ‘the study team from tazes duties and other charges
on eguiprent, machlneru,and other_ materlals brought into- -and
sut of - Bhutan for the conduct of the study. R
iv) to cxempt the study team from income tax and charges ‘of _any
kind imposed -on or in connectlan vith “any documents- or
allowances paid to the members of the study team for their
servides” 'in’ " connection ~with- the---implementation - of----the-.
study. . :
v to prov1de necessary facilities Lo the study team for
remittance "as well as utilizatien of the funds introduced in
~ghutan from Japan in connection with the implementation-of the
study.
vi) to secure permission of entry into private
" restricted areas for the conduct of the study
vii} to secure permission for the study te take  all data,docuwments
and necessary materials related to the study oubt of the Bhutan
to Japan. ;
wiii to provide medical services as needed. Its expenses will be
chafgable to members of the study team.

o

propertiss or

5. he Royal Government of Bhutan shall beac claims, if any

rising agalnut member (s} of the Japasnese Study Team reuultlpg

frum occuring in the course of or otherwise connected with the

lecharge of their duties in the implementation of the

Study, e xcept when such claims acises from gross ﬁnqllgence or
Cwillful mlgcondact on part of the memper of Study Tean.

e Public ¥Yorks Degartmant shall provide the Japanesa Stugy
cam with the folleéving, 1in coo reraclon Ulth other agencies
oncerned;

4]
)

-y
e

-
i
a
§
folte )
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Biz dzea apd ipfermation ralaterd o the Fiundy

par: necsohnald

e oFfice with tzlephone pd necessary Ffurald fucein
ials of identificatien cacds.

iop for use off radio compupicatieniuallae-talkie},

T. Tha Zublic Yorks Deparpment shall ack zs counterpart zgency to
the Japanese Study Te2am  and  also  as cosrdinating body in
relation with other Goverpmental and Heo- noveranental
rganizations concerned for the srooth ioplemantatica of the
Study.

The Royal covernment of Bhutan assured that the mati
. nF

this form wi

Study by ths Japansz Sam.

Signec!

Title:

on-behalf -of ‘the.Royal_Government .of Bhutan.

Date:

Appendix-3

Avaitable Data Lists
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U Appendix-3

Available Datz Lists

i.Tha 7th Five Year Plan {199%-97),Royal Goverament of Bhuten
2.General Purpose Map, 1:500,000,1993

3.Topographical Hap, 1:50,000,1992

4.Landcover,Soil and HaLef Raflactions from LENDSAT Inajery;
Scale 1.1250,000,1982

5 noad Constructlon Manual,- Public Works Department(2WD)
£.Spacifications for Buflding & Road Horks,owWD
7.Fteld Manual of Road Mainlenance, PND
8.Road Design Manual, PWD
9.Specificatlons for.ﬁéchanlsed Road ConerucLLOn,PHD
10.0rllling and Seleétion of-Drilliﬁg Equipneént, BHD
11.Bituminous Surface Treatment Mapual,Puo
12.Blasting Manual, PHD
13.5uxvey Hanual,PHb
14.7echno-Economic Feasibillity Report on Bridge Construction
Project,¥inal Reporr,Volume-I,Exacutive Summary & Report,
April 1988,Aslan Development Bank

15.%02d Project,Bhutan,Thimphu to Tashigang ‘Natlonal Hlghuway,
Pinal Report,June 1993,Aslan Development Bank

n
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ROAD LENGTHS IN BHUTAN

UNDER DEPARTMENT OF ROADS

Length of Naltional Highway - 1013 kms
Length of District Roads 381 kms
Length of Feeder Roads 486 lan
Total 1880 kms
UNDER DANTAK B
Length of National Highway - 478 kms
Length of District Roads 62 kans
Length of Feeder Roads 16 lans
Total _ o 556 kans
UNDER DEPARTMENT OF FORESTS
Length of Natlonal Highway NIL
Length of District Roads NIL

" Length of Feeder Roads 470.50 fams .
Total 470.5 kms

IV UNDER EDUCATION / ANIMAL HUSBANDRY f AGRICULTURE

DEPARTMENTS
Length of Feeder Roads - : 82 kans
ROAD STATUS {N BHUTAN )
Bitumin Sealed Roads 1919 kms
Based Coursed Roads - B3 lams
Earthemn Roads 1016.50 kans

TOTAL RCAD LENGTH IN BHUTAN  2988.50 KMS

/.
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appendix-l (Annix - A7)

i

Total ;

S1NO- | Name of Unit “Total Number
of staff
1. Headquarters 43
2. | Mechanical Cell 14
B 3. Survey & Design Cell 20
—4. Road Construction Unit, Wangdue 144
S._' Road Maintenance Unit, Lobeysa 61
6. Road Mainténance (jnil, Tronésa 7 103
7. Road Maintenance Unit, Zhemgang 55
8. | Road Consteuction Unit, Phucntsholing 57
' 9 " 1 Road Construction Unit, Sarpang 53
10. Road Mainte@nce Unit, Limithang 79
&ll. Road Maintenance Unit, Trashigang 100
2. Road Maintenance Unit, Thimphu SJ.;S
13. Road UNCDF Project, Trashigang 52
14. Sm_}es Unit, Phuentsholing 35
15. 7 Central Yorkshop, Gelephu 38
6. Medular Bridge Workshop,'delephu IOﬁ B
920
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(Tlﬂﬁef-?gg

gcu’{c]e‘ Y/ EIEE S dW\ﬂ 93-1¢- [y

FunNG LS . . o
carrent Qc,p;nlfve
eonben taint. Division  1.74  12.782,
Tohesa Mainht, Division 2. 271 11.749:
1./thang Maint. Division 2.619 10.892;
:Tn;u_;‘m Maint. Division 1.616 4. 11
Zhemgang Maint.Division 1.205 i 9. 93.4
?."aroancr Roads Dlviél-.()-ll 2.473 19. Bél‘
?3/’1_ ng Roads DL‘I.‘_SJ:.O__- - (872 23 736'
; i T T ] - LTl

e e —em am mh e == CAemeees A= -———— e e —

TOTAL im Ngultrums 26.095° 114‘é56_
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HREH?. T—% vERANSOKEBALTEEHAE

ROYAL BHUTANESE EMBASSY
CHANDRA QP TA ARG
_ CHANAKYAPLRI
MNEWOELML - 15007 -

b. The ADB funded project does not cover the construction of
permanent bridges. Most of the bridges are of tempovary
nature, {Bailey types) and they have all outlived their life.
The Royal Government has been able to carry out minor periodic
raintenance only. Due bto’ lack of resources, no permanent
bridges could be constructed. As the bridges are part of the
road network, the situation has become critical, and the

- collapse of any one bridge would mean disrvuption of read
communication for a considerable length of time. A list of
the_bridges for the consideration of the Japanese government
is attached herewithT——— . ~— — ..

C. Other donors invelved in the bridges are the Government of
India for four bridges and Switzerland for one.

2. Puna-Tsangqchhu Hyvdropower Proieck Study

With regard to this project, we would like to inform you that
there is no charge in-the information already sent to your
office vide our letter No.RBE/ECO/302-A/2501 dated April 22,
199s56.

L may mention here that the Power Master Plan of Bhutan has
already been forwarded to the Japanese Embassy vide our letter
° No.RBEJECO/302/3012 dated June 21, 1996.

With warm reéards,
Yours sincerely,
) -
2.8 9% ,
¢<;
| I

(/Sangye Rinchhen
Second Secretary

Mr. M. Sasago

Residant Representative

Japan International Cooperaticn Agency(JICA)
- Hew Delhi )
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ROYAL BHUTANESE EMBASSY
CHANDRA GUPTA MARG
CHANAKYAPURY
NEWODELHE - nid v

A B | )
;BE/ECO/A;f?ﬁ/;},}/ , | 1 August, 1996

RA | osa [armmfara ] . :1

.

Dear Mr. Sasago,

Please refer to konrliettdr datis RS /-1994 withregard- tol

the additional informations on (1} study on Hational

“Highways/Bridges replacement projéct and {2) Study on Punatsangchu
Hydropower Project.

In this regard, f have the honour to furnish the following
information which are essentially the same as those forwarded vide
our letter MNo.RBE/ECO/302-A/2501 dated April 22, 199s.

1. 7 Improvement of Highways/Bridges Construction

a. The ADB's involvement is only along the East-West highway.
The scope of the ADB project is for resurfacing certain
stretches of that highway. - Thé project ends by December 31,
1997, and does not cover .many aspects such as widening,
permanent works, geometric improvements and so on, which are
also most essential té reduce accidents, ease the flow of
traffic and reduce maintenance costs in the long run. :

The Japanese grant assistance could go a long way in bringing
the highway to a good standard and give a permanency to its
structure, as the highway is -very essential for the
maintenance of the socio-economic link between the different
parts of the country. It benefits many districts and villages
along the way, and due to the weaknass of the " present
structure, road comnunications are disvupted to days and weeks
during the winter (snow) and rainy seasons. This cuts off the
people from their main supply lines and increases their
hardship. Therefore, the project under Japanesa assistance
will have immense bensfit to the peoplé of Bhutan.
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o8 G000

® ® © CHCRERLLOD®

o [s858%. 1Zizgl g | 132 IER|E8|FEHEEAE
. {£a) {a) § {2 {ignl
A JEAST-WEST HIGHWAY
(TRASHIGANG-THIMPHU)
et Zampa 116,00} TSR Bailey é5.0] i rl R
2[Chamkar Zam 283.52|DS Bailey 340 3 151 1978
3|Bjec Bridze 353.60] TSR Bailey 43.06] 3«4 9 1969
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{HBEH 3. Scopsof Works

SCOPE OF WORK
FOR
THE STUDY

ON
NATIONAL HIGHWAY BRIDGE CONSTRUCTION

N '

THE KINGDOM OF BHUTAN
AGREEDUPON BETWEEN
MINISTRY OF COMMUNICATIONS

AND ,
" JAPAN INTERNATIONAL COOPERATION AGENCY

THIMPHU, April 22, 1997

asho Dorji Tenzing Minoru Arita
Secretary : Leader, o -
Pubtic Works Division Prega_ratbry Study Team
Ministry of Communiqations : Japan [nternational -

Cqoperation Agency
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1. INTRODUCTION !

In response to the request of the Royal Goverament of Bhutan, the Government
of Japan has decided to ¢onduct the Study on National Highway Bridge Conslm_ctio-n
in the Kingdom of Bhutan (hereinafter refersed to as "the Study”). in accordaace with
the_relevant laws and regulations in force in Japan, -

Accordingly, the Japan International Cooperatif;xi Agency {hereinafter referred
to as "HCA"), the o[(:c:al agency responsible for the implementation of the technical -
cooperation programs of the Government of Japan, will undertake the Study “in ¢lose

cooperation with the authorities concerned 4f the Xingdom of Bhutan.

The preseat document sets {orth the scope of wbr!_: with regard to the Study.

. OBJECTIVES OF THE STUDY
The 6bjectives of the Stu-dy is;
- to carry out a.feasibility study for the improvement of selected bridges on

national highways in order to facilitate efficient movement of goods and -
passengers in rural areas ’

.. SCOPE OF THE STUDY

In order to achieve the objectives mentioned above, the Study shall cover the
following items: :

1. Data Collection and Analysis.
@ Socio- economlc data
@gLand use condrtlons

@ Meteorological‘and hydrogv.‘al datd

@ Bridges aid Road Cond:tmns"

. Dcv?lopmenf plans

@ Réad retated admlnlsuauon and bifdgetary sltuation

/f |
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49 Disaster records
@D Bridge and road related facilities design standards
O anu’oamental conditions and relevant legistation
@ Construction materials
2. Field Reconnaissance Survey
D Supplemental sectiodal traffic, road side OD and travel speed surveys
@ Preliminary Road and Bridge Observation
© 3. [dentification of Damaged and Bottleneck Sections on National Highways .
4. Formulation 6f Socio-economic Framework
6. Forecast of Future Traflic Demand
(O Preparation of pr_esénl 0D table
@ Preparation of future OD table
@ Traffic assignment
6. Détermir_tatiohrbt Design Standards
7. Economic Evaluation
8. Initial Envirdnmentai Ewvaluation (IEE)
9. Setung up a Criteria for Selection of Bridges for the Study on Brldge Constructwn
Altematwes [ncludmg Apprnach Road
10, Selection of Bridges for the Feasibility Study and for Bridge Construction Alternatives
[including Approach Roads
11, Detailed Field Surveys for Selected Sections
@ Natural condition surveys
a, Topographic éurvey‘
b. Geological survey :
c. Cons{rx:xct_i_on materjal survey
@ Bridge and approach Road condition survey
@ Hydrogic/] Hydmgraphu: survey
@ Environmental Sucvhy
12, Bridge Construction Alteraative Study (including type of bridge)

. Couech

13. Preliminary Engineeffng Pesign /
14, Enviconmental Impaict Ass&csment {E1A)
16. Preparation of Construution Plan . _ ‘%\/

16. Preparatmn of Mamtcnanre Plan

P iR
dapioatan )
Y endati ns}
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The Study will be carried out in éi"enrdance with the attached tentative study
~ schedule (APPENDIX).

V. REPORTS

JICA shall prepare and submit the followmg reports in English to the Royal
Government of Bhutan. :

1. Inception Report
Ten (10) copies
At the beginning of the Study in Bhutan,

- 2. Progress Report (l)
Ten (10) copxes
“Within three (3) months after the begmmng of the Study

3. Interim Report
Tweaty (20} cop:es
Within five (5} months after the beginning of the Study :

4. Progress Report (2)
Ten {10} copies }
Within eight (8) months after the begmnmg of the Study

5. Draft Final Report
Twenty (20) copies
Within elevea (11) months after the beginning of the Study

The written comments on the Draft Fmal Report from the Royal
Govemment of Bhutan shall be del ivered to JICA within four (4) weeks after

i

' UNDFRTA!\INGS op 'rnb ROYAL GOVERNMENT OF BHU"

B ..a:’a.'.__.,—. U | ‘I.,jl {
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"Zf l' To Iaclhtate smooth conduct of the Study, the Royal Government of Bhutan
-‘shall take the following AECEssary measures:

" {1) To secure the salfety of the Japanese Study Team (hereinafter refecred to és
“the Team” ) in Bhutan,

(2) To permit the members of the Team to enter, leave and stay in Bhutan for
the duration of their assignmeat therein, and exempt them (rom foreign
registration requirements and consular fees,

{3) To exempt the mlembers of the Team from taxes, duties and other charges -
-on equlpment machinery and other materials brought into and out of
Bhutan for the conduct of the Study,

(4) To exempt the members of the Team from income taxes and other charges
of any; kmd llnposed on or in conaection with any emoluments or
allowances paid to the members of the Team for their services in
-:onnectmn with' the mplemematmn of the Study,

(5) To provide the necessary facilmes. to the Team for remittances as well as
utilization of fund introduced into Bhutaq from Japan in connection with
the impleméntation of the Study,

(6) To secure permission for eatry into private properties or restricted areas
for implementation of the Study,

(7) To secure permission for the Team to take all data and documents zelated(,
to the Study out of Bhutan to Japan, and

(8) To provide medital services as needed, Its expenses will be chargeable on
the member’s of the Team. 7

o : .
Pubhc Works, D}vlsion,--bhmstry 1 < :
¥ gency to the ’l‘eam and as coordmatmg body in refatlon vf;th other govemmental
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and non-governmental organizations concerned for the smooth implementation of
the Study. 5

5. Public Works Division, Ministry of Communications shall, at its own expense,
‘provide the Team with the followings, in cooperation with other orgamzatwns

concerned;

(1) available data and information related to the Study, including aerial

photographs and maps,

(2) counterpart personnel,
{3) suitable olfice space with necessary equipment in Thimphu, and -

{4) credentials or identification cards
{5} to arrange appropriate number of vehicles with drivers

\i. UNDERTAKINGSOF JICA

For the implemedtation of the Studjr, JIC A shall take the foliowing measures:

(1) to dlspatch at its own expense, the Team to Bhutan and
(2) to pursue te-.hnology transfer to Bhutanese counterpart persannel in the

course of the Study.

W.OTHERS

" JICA and thstry of Clommumcatmns shall coqsu]; with each other in respect of
any matter that may arise from or in connecthn wnn me Study. :
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{HB&H 4. Minutes of Mesting

- MINUTES OF MEETING
FOR
THESTUDY
ON
NATIONAL HIGHWAY BRIDGE CONSTRUCTION
IN
THE KINGDOM OF BHUTAN

AGREED UPON BETWEEN
MINISTRY OF COMMUNICATIONS
AND
JAPAN INTERNATIONAL COOPERATION AGENCY -

THIMPHU, Aprit 22, 1997

Dasha or)i Tenzing Mincru Arita

Secielary ' Leader,

Piiblj& Wotks Divisfon ' Prepacalory Study Team
Miiﬁs by of Communicatons : Japan International

Cooperation Agency
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The Preparatory Smdy Team was organized by Japan Internahonal Coopcération Agency

' (JICA) and dispatched to Bhitan from I3th Aprif to30th Apnl 1997 The team conducted
site survey and had a serics of discussions with the officers and engineers of Public Works

- les:on(heremafter referred lo as "PWD"), Migistry quommumcau'ons List of attendants

isas shown in Annex 1,

Through exchange of opinions and discussions, both PWD and JICA preparatory study
team agreed upon the scope of work as per hereto attached. The major points discussed in

connection with the scope of work are the following.

1. Title of the Study
Both sides agreed to use "The Study on National Highway Bridge Coastructionin the
Kingdom of Bhutan' as the title of this study.

2. Study Area

Both sides agreed that the stydy should cover the twenly-two Bailey bridges conltrolled by
PWD on Thimphu-Tashigang Wangdi-Chirang, Tongsa-Geyleyphu, Chirang-Sunkosh and
Mongar-Lhunlsi National Highways. {National Highway means road connecting iwo or
more¢ districl capitals.)

The list of the twenty-two bridges is as shown in Annex 2.

Aad both sides agreed that feasibility study should be conducted on up to five bridges out of

the above-mentioned twenly-two bridges.

3. Vehicle Load for the Bridge Design
lapanese side explained that the vehicle toad for the bridge design should not be based on

any military purpose.

= %
gf‘ll
bddoe sne&. for lhe feaSIbthy sludy shou!d be unde;taken hy PWD a l'tgb'ﬁ'r'n'etpe e,
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(2) Eaviroamental Survey
Both sides agreed that Japanese expert (s) and Bhutanese counterpart (s) would cooperale to

carey out environmental survey.

{(3) Geological Survey

There is no private consuliing company in Bhutan. PWD strongly request the study team to
contract with Division of Geology and- Mines, Ministry of_Trade and [ndustry of Bhutan to
bethe subconteactor for dalling. The request letter, which is coaveyed lo JICA

headquarters, is as attached io Annex 3.

(4) Road Maintenance
Japanese sides confirmed that Bhutanese side would make every effort lo maintain the
national highways as mentioned under ' 2. Sudy Acea’ in order to keep the highways open

all seasons.

(5) Steering Commiltee
Both sides apreed thal the Royal Governmentof Bhutan would establish steering committee

consisting of PWD/ Miaistry of Commuaications, Ministry of Finance, Ministry of Trade

and {ndustry, National Enyiconment Commission, and Survey of Bhutan.

{6) Office Equipment
With reference to the item V1 5. (3) in Scope of Work, PWD request that office equipment
such as telephone, facsimile machine, and copy machine should be prepared by Japanese

side. JICA preparatory study team conveys this request te JIC A headqguadtecs.

{7} Vehicles
Reliable four-wheel drive veliicles are not readily available'in Bhutan. Therefore, wilh

. ".}‘! '-‘1' i
(8) Survey Equlpmept ;‘_ i E

Bhutanase Sldu strongly requlas

: 1.
RS R A X ] a;u -1_ 1. ga PRI o

s : .
JICA preparaldry sludy leam conveys thls request lo J[CA eadquarters s
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{9) Counterpart Training
With reference to the item VI (2) in Scope of Work, PWD fequest that counterpar training
in Japan should be considered as a means of technology trapsfer. JICA preparatory study

team conveys this request to JICA headquarters.
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- L. LIST oF AFTENDANTS :
s TeEn ' T S ; :';5'i.f- .
vt BHUTANESESIDE ©70 o« 15 -0t 5
- Miaistey of Commuaications = - ‘
. HE Dasho Leki Dorji |, ~~ Depuly Minister
- -D-.is'ho'Dorji Tenzing - s Secrele_ir);, Public Worksr Division {PWD)
o ML 'Fherinﬁg Dorji ' ! Director, PWD
i Mc. Phuntsho Wangdi : Superintending Engineer, PWD
B Mr. Y.N.Sharma ) Assistant Bridge Engineer, PWD
- Ministey of Finance :--i _
Mr. Wangdi Norbu " = Joint Secretary, National Budget and Aid
"t . Coordination Division (NBACD)
! .
- Ministry of Trade and lnduslry -
Mr. Yeshi Dorji_ Senior Engincering Geolomsl Division of Geology .
! . . and Mines R
- National bnvrmnmcnl Commission-
_Mr. Tshering Tashi Deputy D:rcclor i Head of RNR Dwrsron L

- Sucvey of Bhutan - o T
Mr. Choeki Khorlo . 0.C. Topography Division -

i ;
.!AE_’ANESB SIDE '

]

- JICA Preparatory Smdy Team -
Mr. Minoeu Acita ! 1;, -

oo abliain

/ 'i‘orﬂ'oko leh‘mma -

' Depuly Residmf ep_ entali
JICA lndla Ofﬂc R

1;rl’1l=-.-.4'_
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Kurizampa ¢ 50 1045 - 1 ]2250
Chamkar ;| 145 1045 w2 12025 S
Bjec Bridge | <[50 . jo4s < hf22s0. -

Wachey Zam - . |45 045 :  |20.25 o
Mangdichu 120 - [045 I . ]54.00
Wangdigang 1 [45 - |ods 1, 20.25
Panjurmani |35 1045 . 1S, 75
Ishigangchu | |65 1045 29.25
0 .| Hesothangkha: '~ .[25 - [045 7 11.25-
10 |Lawakha | 7 40 0.45 18.60
1t |Basochu - ' |30 0.45 13.50
12 | Rurichu, 25 |045 11.25
13 {Bayctm 25 - 0.45 11.25
14 | Kamichu 30 0.45 . {3.50
15 | Ngaraychu 45 045 . ]20.25
t6 | Wakleytar 106 -~ (045 - 45.00
17- | Mechikhola ! 3 |045 - [13.50

.
——

e~ o

— " e . v ————

18 |Burichu - - {45 | 0.45: {2025
19 |Chanchey . ¢ |SO = §0.45 i | 22.50
20 .| Loringkhold ;|60 0.45 '127.00

21 | Tangmachu 120 0.45 54.00
22% Sunkosh S 120 045 54.00

£200 m . | 540.00 mitlion
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' Dear Sir,

e q

,'The Study on Nattonal nghway Bridge Constmclton
-~ in the Kingdom of Bhutan

1

Annex 3.7

It is to inform you thal tiere are no private consultants available for camrying out the
Sub-Soil Investigation of Bridges in the kingdomn of Bhutan. The Division of
- Geology & Mines under the Ministry of Trade & Industrles is the onIy sole agent
R rcsp0n5|b|e for Sub-Soil Investigation. f

Therefore, the Division of Geology & Mines will under take the above work for the

~ Study for which necessary paymments will have to be madé from the JICA fund. The

PWD would desire Geology & Mines to under take the jOb in preference to foreign

- Thanking you

FrONL

.H-w

- 189—
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. Consultants given their experience & competance n this field.

[Dorji Tenzingf :
SECRETARY
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FEEHS. Quéstionnaire

ANSWERS TO QUESTIONNAIRE OF JICA PREPARATORY STUDY
TEAM FOR THE STUDY ON NATIONAL HIGHWAY/BRIDGE
REPLACEMENT PROJECT IN THE KINGDOM OF BHUTAN

I GENERAL
(1) Background and Priority of the Project

Lack of a well-developed transport network in Bhutan has been the major
constiaints to the development of more remote areas of the country. While a -
considerable proportion of early Five Year Plans were devoted to the development
of basic road infrastructures, the majority of the population still remain at
considerable distances from motor roads. This increases the cost for providing -
services to the remote settlements and reduces viability of cash crops or industsial -
* production in the areas. The provision of adeguate road network in Bhutan like
anywhere else in the world is the prerequisite for the socio- economic
development of the Kingdom. The all time objective of the Road Sector is to
construct and maintain alt category highways and bndges to facnhtate lhe efﬁcnent
'movement of goods and passengers :

Motor Road construction in Bhutan began in 1959 with the assistance from the
Government of India. The construction & maintenance of roads is technically
difficult because of the fragile topography fending itselfto high risks of landslides
during the monsoon penod The roads alignment follow valleys, deep gorges and
steep hillsides making road construction technically more dcmandlng and a very
costly mvestment for the Royal Govemment of Bhutan.

: Bhutan s terrain means, all roads have to make frequent river crossings. Many of
the bridges built in 1960's are already in a very precarious condition. Most of the
bridges were constructed as temporary structures [Bailey steel/suspension &
waoden bridges with stone ntasonry substructures] and they have already passed
their design lives and most of the bridges are now suitable for light vehicles only.
Rep!acement of these temporary structures by a permanent bridge is a most & for
obvious reasons to enhance the capac:ty of the structures while consolidating the

* life line of the country’s road netw ork system for higher load capacity will permit
safe -tnovement of goods and passengers. The project initially envisaged
replacement of 22 existing temporary bridges across the Kingdom’s Highways.
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(2) Existing condition of the Project National Highway and Bridges with
Priority for improvement and replacement,

At present, Bhutan has the following important National Highways:

East - West Lateral Highway [Thimphu - Trashigang] 546 Km

Gelephu - Zhemgang - Trongsa Highway : 244 Km
“Gelephu - Sarpang - Tsirang -Wangdue Highway 187 Km
Thimphu - Phuntsholing Highway 179 Km
Samdrupjongkhar - Trashigang Highway 180 Km

The Lateral East - West Highway connects the capital Thimphu in the West with
“Trashigang in the East. It is connected to Southern Bhutan by four North - South
Highways. The Public Works Division [PWD], Ministry of Communication is in
charge of Lateral Highway, Gelephu - Zhemgang- Trongsa highway and Gelephu -
Sarpang - Tsirang - Wangdue Highway. A length of about 116 Km from
Trashigang to Kurichu [part of Lateral Highway] has been handed over to Border
Road Organisation, Govt of India for improvement to facilitate the movement of
heavy machinery & materials for the Kurichu Hydro Power Project. The ADB
project has been launched for the surface improvements on the Lateral Highway
for the identified stretches only. There are four temporary bridges that are
:dentnﬁed to be replaced on this road. :

Trongsa - Z.hemgang - Gelephu Highway is anether important highway connecting
Central Bhutan with India. The road alignment passes through young
mountainous terrain, consisting of thick forest, soft soil, sinking & slide prone
arcas and rocky outcrops. There are four temporary bridges that are 1dentrﬁed to
be replaced on this road by permanent ones. :

Gele phu - Sarpang Tsrrang . Wangdue is an equally |mportant highway
connecting interior Westérn regions to Southemn Bhutan and India. The road staris
from Wangdue Bridge and thé alignment passes through the almost vertical slopes
of the Sunkosh Valley on its right bank up to almost 60 Km. The road climbs up
towards Tsnrang after 75Km and descends down hill up to Sarpang for almost 60
Km. The 28Km road stretch between Sarpang & Gelephu is in the foothill plains.
There ase 12 temporary bndges that are identified to be replaced by the permanent -
bridges for the safe movement of essential goods & passengers wnthm Bhutan and
between Bhutan & India. :

~-192-



The Kingdom’s national highways are characterised by sharp hairpin bends in -
horizontal alignment at numerous places, insuflicient sight distances, narrow
carriageways, surface deterioration & slope failuces. Moreover, seasonal damages
such as landslides, stope faiture, rock fall, snowfalls and flash floods occur more
frequently due to monsoonal dewnpours.

3 Actions/discussion having been undertaken/being undertaken between
the Royal Government and international organizations (such as ADB,
UNCDF, USAID ete)} in connection w1th the implementation of the
project.

The ADB’s ongoing project is involved in resurfacing and minor improvement of
only 420Km of East - West Lateral Highway and have no relationship with the
implementation of Highway BndgefReplacement Pro;ect

Actions/discussions between the Royal Government and ADB, UNCDF, USAID
et¢. has never been uadertaken/being undertaken in connection with the
implementation of this prolect

However, A prellmmary Study on the Naiional nghwanyndge Replacement
Project was under taken by the Infrastructure Development Institute of Japan
[ID1J] under the Ministry of Construction, the Government of Japan in March
1994 in connecuon with this Project.

(4) Possible action to be under taken by the Royal Goverament of Bhutan
[RGOB] based upon the out put of the Study

The PWD RGOB shall actas counterpart agency to the Japanese Team and also
as coordinating body in telation with other governmental and non- -governmental
organisations and will take all necessary measures for smooth and efficient
implementation of the Project.

(5) The name of the agencies responsible for the following action and roles
{together with organisation charts]

- , 5.1 Road&Bndge development planning [Nauonai District, Mumclpal]

5.2 Road & Bridge construction [National, District, Municipal]
5.3 Road & Bridge improvement/betterment [National, District, Mumcxpal]
54 Road & Bridge maintenance/ management [Nahonal District, Municipal}

- The Public \VOrks Division, Mmlstry of Commumcahon is responsible for the
above work. The organisation chart is attached.
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6.1

6.2

6.3

6d -
@

@

~ Qutline of road sector development master plan:

®

9.1

9.2

9.3

Names of agencies and the person in charge of the following fox
additional information,

Permission to take aerial photos

The Survey of Bhutan, Ministry of Home Affairs

Custody of tt?pographic mapsléerial photos and topo surveying.
The Survey of Bhﬁtan!i’WD

Conservation Area(Environmental)

National Environment Commission

Geological data/information.

Division of Geology & Mines, Ministry i)[' Trade & Industries

- Budgetary/manpower/construction equipment snhlatwns of Mmlstry of -

Transport for the past five years:

List of eq'uipmenls, Budgetary & Manpower attached

Refer to Bhutan 8th Five Year Plan Ddcufnenfs

- Details of existing and en gomg major road deve!opment pm]ectS' o

Rcfcr to Eight Five Year Pian Vol Il pro;ect proﬁle :

- Major design specifications

Available in PWD headquarter

Implementation schedules

Te decide after study by mission

Current Project status.
Under Study
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- (10) Current situation of Public Sector reformation and its future prospects
in road sector: (Ex: Role delineation of public/private sectors, number
© of private construction companies, future reformation policy etc)

The PWD through ADB has awarded the resurfacing works of East - West
highway to five different private companies. The experience with these companies
has been so far promising to the hopes & aspirations of the Department. The
restoration works, i.e. constructions of Retaining/Breast walls are mainly carried
out through Petty Contractor which is so far successful. However, bridge work
* being a specialised job, the execution is taken up departmentally. There are no
good experience Private Construction Company to execute the Bridge works. The
following categories of private companics/contractors are available as of 1996.

10.1 Class A Contractor 36 Nos
10,2 Class B Contractor 29 Nos
103 Class C Contractor 87 Nos
10.4 Class Petty Contractor 307 Nos
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Description of Equipment - ModelMake

Truck
Truck
Truck
Truck
Truck
VT-250
KG-Khosla
CP3400
VT-6

Mo
PL/O16
Pi./930
PL/910
Pi/510
TL/O63
C§551
Vsha/Rolter
IRoller

i

AT

BG-1-0027
3

VR751
5V91
BG-4-0007
BG-2-0153
VP
sSC

D6D
TDS
TD20
D12
D20
DG
D4H
TH640
PL6O
EXV-320
BG-1-0113
BG-2-0066

Afland

Tata

Canter
Hino
Nissan

Air Compressor
-do-

‘dO.

-do-

Motor graler
Payloader
-do-

-do-

-do-

T Yoader
Road Roller
-do-

-do-

-do..

-do-

-do-

- JRoller

V/Roller
-do-

© -do- -
- WD Tank
"~ Hot Mix
* Stone Crusher
© Dozér
- Dozer -

Bull Dozer
Dozer
-do-

- -do-

-do- )
Excavator
-do-

- -do-
. Tractor

fhit , PWD
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Road Mainienance Questionnaiee
I INSTITUTIONAL CAPAB]LIT'I’
B.§ Lepgnt poﬂ\'e s

i.1.L. Is the responsibility for road maintenance legally defined? Yes
1.5.2. Are all roads the respansibility of Ihe maintenance departmanl? Yes
i.1.3. Are the legal powers understood?Yes

L.1.4. Are the powers adequate TAmzuduients & addition required

t .2 Administration

1.2.1. Is there an administrative strugtwie capable of waintaining roads?Yes

1.2.2. Is there anunambiguous ¢hain of commaad?Yes

1.2.3. Are respousibilities defined?Yes

1.2.1. Are staff anare of teir responsibilities?Yes

1.2.5. Are decisions independeat of ihie influcnce of negatism, favoritisin, grafl of comaphon?lndependem
of all these clements :

£.3. Human Resovrces

1.3.1. Are there sufficient persoinel available?ust bare mininum

1.3.2. Are they adequately trained?Need Leaining

1.3.3. Are they adequately niotivated?Yes

1.3.4. Is there an internal training schen?On vedy fow & elomentary areas ondy
1.3.5, Are there operations manuals?Yes ’

1.4 Budget

1.4.1. Is a budget anarded?Yes

1.4.2, Is it adequate?adequate conunensurate with institutionall capacity
£.4.3. Can i be relicd upon?Fairdy only

1.4.4. Are operations independent of foreign exclangs coustimints?¥es

§.5, Financial Conlrel

1.5.1. Does full financial coulrol reside mtlun the ||nmlcn1me amhomy? Yes
1.5.2. Are accounts independeaily andited? Yes

2. MANAGERIAL CAPABILITY

2.1. lnventory

211, Does it exist?being introduced of ke

2.1.2. Is itup-to-datcTyes

2.1.3. Does it cover location :md chssm-.nhon ol'all mnds aod structureshyes

2.2 Planning and ngrmnming

2 2.{. Is work programmcd 1cconimg to defined pnonlh.s?)ms ’

22 2. Are the costs and benefits of programs assessed?yes for externally funded projocts

2.2.3. Is progrannning done within a plan designed 1o presene of eakance 1he network in the
medinnviong termy yes

~204—



2.2.4. Are there specifications for wock?yes
22.5. Are specifications achieved in practice?yes wihin limitted lime & constraints

2.3 Budgeling

2.3.1. Is there a regular and formal budgeting process?yvs
2.3.2. Is this relatéd 1o actual costs and the ability to disburse?yes

2.4 Coél Conlrol

2.4.1. Is work done measurcd and costed?yes

2 4.2, Are costs realistic in tenus of overhaads, equipment, materials and labor?ycs

2.4.3. Is cost infonnation collected centrally and bsed for budgeting purposesyes

2.4.4. Is there a physical inspection and audit of work done?yes

¥ 4.5, 1s productivity measured?lo cenalu extent. A foot proofl systewn need to be developed

2.5. Plan and Equipent

2.5.1. Is (here a flect of plant and equipment of the size and composition réquiredfyes but very limitted
Nos i

2 5.2. Is the availability adequalc?No

2 5.3. s ihe utilization adequatc?Yes

2.5.4. Are tha workshops and stores adequale fo support 1 7ced to be strengthened

2.5.5. Is thece an organization capable of munaging the el cost effectively?Yes bul capability is being
developed ) : : .

2.5.6. Is adequale financial provision made for replicement and cepair?Repair yes, but for replacement
doubtful ’ .

2.6 Supplics

2.6.1. Are matcrials available as required?Needs Lo be impoded
2.6.2 . Docs an adequate system exist for ordering and stockpiling road maintenance malerials? Yes un
needs more streaindining

3. TECHNICAL CAPABILITY

3.1. Planning Criteria

2. Do strong links exist between these responsible for road maintenance platning and those
responsible for.Yes
3.1.2.1. design and constniction?Ycs
3.1.2.2. traffic surveys and forecasting?Yes
3.1.2.3. road safely?Yes

3.1.1. Are the criteria upon which road maintenance planning is based consiantly under review? Yes
3L

3.2 Materials

3.2.1. Are the propedtics of materials used fully undésstood?To appreciable degree

3.2.2. Are there adequate testing faciliticsINeeds improveinent bul adequate as of now

3.2.3. Are materials of the right quality available?¥es

3.2.4. Arc appropriate materials always uscd?Ycs (as far as possibi)

3.2.5. Are testing methods appropriate and carried ol al the appropriate froquency?Yes, given uoder
limitted facilities, -
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3.3 Quality Control

331 Is quatity control of products and matcriats adequate?airly OK
3.3.2. Is quality conltrol on site adequate? Yes

3.4. Condition Measurcment
3.4.1. Are roads inspected systematically to defensing maintenance requirements?To approciable degree
3.4.2. Arc physical measurenents made of road conditions 1o determing maintenance

requiremients?yes

3.4.3. Arc condition measureiments inade using sophisticated or high-speed instnunears?using traditional
simple measuring 1apes -

3.5. Field Monitoring

3:5.1. Is there any systematic monitoring of:

35101 quatity of work?Yes

3.5.1.2_ wmaterial quantities used?Yes

3513 man-hoors speant on job?Yes

3.5.2. Do the results of any manitoring feedback into the futuse planning process? Yes C -

3.6, Research and Information

3.6.1. Is theie adequate access o current work on road maintenance from othes maintenance
organizations or infemational rescarch centers?No

3.6.2. Is research on road maintenande curcently earriad out within the organization?No _
3.6.3. Are new techinignes and practices introduced as a cosull of research resulis?No
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Schedule 1

Fees payable for Licenses and Certificates

Category of Licenses or certificates : Amount in Nu.

1 |New Licenses and Annual Renewal Fees

Categary of Commercial Vehicles

 Commercial public bus for passengers 1.500/route/)7ear
- Tourism buses . : 200/vehicle/year
+ Peivate School buses - |150/ vehicle/year |

- Taxis 500/vehicle/year

2 |New Certificates and annual renewal fees

- Driver certificate 500 for 5 years
- Conductor's certificate : 250 for D years

3 |issue of Duplicate License or Certificate

- Applicable to all above 300 for each issue

% This will also be called the Route Operating fee.
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CHAPTER 17. ROADS

Basic Situation

As atand-lockal country, Bhutan's socio-ceonomic developrazat depends targely on an efficient and rehiable road
network. Road infrastructure development has erefore beca given prionity in all the past five year plans. Theee
is now over 3,200 km length of road in the Kingdom sevving almost o} district headquarters and a larga proportion
of the rural seitlements (sez Map 17.1).

Structure

Road infrastroctare falls under the Public Works Divisien of the Minis&y of Communaications. There are ten ficld
divisions inctuding a Central Workshop at Gaylephu and Central Stores at Phuntsholing.

" Conitraints

The country’s steep and fragile torrain as well as the fack of rained and skitled manpower combined with budgetary
limitations presents a serious challeage to the construction and maintenance of ro3d.

Revicw of Past Performance
Objectives of the 7FTFP

The seventh plan objective was to construct and maintain the road network and bridges to facilitate eMicient
movement of goods and senvices.

Stratagies

Expansion of the road network was himited 1o easure sustenancé of the capacity for ¢sseatial mainteaance. As far
as possible, road construe tion and maintenance works were privatized.

Achievements

A total of 41 km Ienglh_bf rew road and 450 Lm length of resurfacing were completed duning the 7F YP. Five
private companies were engaged in the latter activity. A nation-wide raad network is portrayed in Mag 17.1.

Three degree levet training stois were implemented, a3 well 23 in-couniry training for middle and lower level
technicians. : : . .

Objectives and Strategics of SEYP

Objectives
- " Develop a mslﬁm_bl‘e and cegiomlly balanced road network that is safe, coavenient and
econagnical to use, ’
- _Preservethe past capital investment in road, reduce cost of vehicle operation ansd the travel ime
© of road users, and develop road €onstruction and miintenance {resurfacing) capabilities in the
private sector. -
Stralegies
- Ap:u-rt from promoting privatization, theé Public Woiks Division wil gradually withdeaw from

direct involvemnent in rood works and concentrate increasingly on design, estimates, supervision
and quality control specifically thedugh, ) ’

HiJL : Eighth Five Year Plan (1997-2002)
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- Development of a long térm comprehensive toad master plan to guide future road
’ develepmeat;

- Preparation of an inventory of the existing road network;

- Development of a suitable pavement mainlenaﬁce managemant system,
- Improvement of geomeiric features so as to reduce accidents;

- Timely resurfacing of existing road to reduce vehicle operating costs;

- To reduce travel time, possibilities of shortening existing road, in particular the trade routes,

will be explored;
- The institutional capacity will be strengtheaed through furthee train[ﬁg;
- - Locally available materials will be utilized wherever pdssib!e in plzce of imported materials.
Programmes for the SEYP |

New Road Construciion

From the ongoing raad cohstmction'prog_ramme, 15 km of formation n;uing and 10 km of permanent works
on Mathanguwri - Panbang is likely to spill over to the SFYP. The emphasis of ¢oad construction shall therefore
be on completing the spill-over works. This is estimated to cost Nu. 7.972 miHion.

Réquests for over 1000 kilometers of new road for 8FYP weee received from various dzongkhags. Considering
the limited capacity of both PWD and private contractors and using population density, agricelrural and
industrial patentials and accessibility eriteria, peioritization has been done and 313.5 km length of new road
onstructions up to formation cutting level have been eammarked for the BFYP. Construction of these road will
be eonsiderad in ordec of pridrily subject to the availability of funds amounting to Nu. 952 867 millica.

Rood Maintenance Prog-ramm-e
Resurfacing

Timely malntenance is esseatial to prolong the life of road and to preserve the past capital invested in them.
{n the past, for fifnancial and other reasons, timely resurfacing was not carried out and it is row overdue for
almost all read. During the 8FYP, the resurfacing programme far 1040 I of road has been based on the
existing capacify of the privale companies as well as that of PWD, This cost amounts to almost Nu. 368 mitlion.

Routinz Maintenance/Monsoon Damages Restoration

Routine maintenance and monsoon damage restoration are anaual and seasonal featurcs in road maintenance.
The eatire stock of road infrastructure will require annual reutine mainienance, while the extenl of monsoen
damage restoration will depend on the amount of damage caused during the monsoons. Based on past anaual
expendituée, the cost of monsoon damage resteration is éstimated at Nu.225 million. The <ost of rouline
mainténance, amounting to Nu 300 miltion is reflectéd wider the recurreat cost. This does not include an
estimated malntenance cost of Nu. 226.323 m for the next five years for the 735 km of road currently
maintained by Project Dantak.

Hidzning and Improvement

In response ta the increasing volame of raftic and the need to improve safety, a total of 204 km of geometric
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impravement and widening will be carried oul in SEYP ata costof Nu. 547 million.
Realignment

To ceduce travel time and costs, reatignment of 27 km of road on the ‘Thimphu-Phuntsholiag highway will be
carried out during the 8FY P at a cost of Nu.134 million.

Bridges

Many bridges on the highway are temporary steel bailey bridzes. These were built long ago and have outlived
their design life. In view of the increasing traflic volume, and for safety, itis urgent that some of the critical
ones be replaced by germaneat RCC bridges. During the SFYP, 16 such bridges witl be replaced at a cost of
Nu. 229.500 million of which Aie, Rengkhola and Sarpang bridges under Sarpang drongkhag will be
undertaken by the Government of India.

Institutional Capacity Building

At present, there are n0 specialized engineers in the road sector. During SFYP, provision for in-service training
+will be mada on a selective basis for speciatized training abroad, pricrity being given to structural engineering,
pavement and maintenance managemeat, geotechnical, survey and design. For middle fevel enginecss, in-
couniry Iraining as weik as training in the region wifl be drganized. Seventeen slots of 18 mm each are included
in the RCSC HRD Programme for specialization in the above- mentioned fields.

Road Sector Master Plan

In the past, in the absznce of any framework within which to plan surface transpor, developmant of read
" infrastructuse has been largely ad-koc. fn order to guide future favestment in coad over the next tweanly years
in line with naticnal developrment prorities, sectoral requirements and socio-economic reatities, the preparation
of 1 Road Sector Master Plan will receive priotity during the 8FYP. The exetcise is estimated to cost areund
Nu.9 m, involving 16-40 man-months of specialized consultancy input. :

Mechanization of Road Works

In view of the rugged terrain and the shortage of both skiifed and unskilled fabour, mechanization of road works
is important ko increase productivity and outpul. Continuatioa of the existing mechanizalion programme
requires replaczment of the old road construction and mainlenance equipment, at a cost of Nu. 84 mitlion in
the 8FYP. - : : S

The present annual Output_éflhe PWD Ceatral Workshop does not j.ustify' the cost involved, and during SEYP |
an attempt will bz made to manage the workshop on commercial lines, possibly with a management coatract,
5o that casts are mel out of income. Overall responsibility for the workshep will need to remaln, however, with
the PWD. ’ o .

Privatization of Road Works
During 7F YP, five companies were involved in resurfacing of the lateral highway, wﬁilg two large companies
were engaged in new road construction. Several other individual private contractors were involved in routine

maintenance and monsoon restoration works. Further, private sector participation will be encouraged during
the BEYP. : - ' ) '

—212-



Financial and Manpower Requiremenis

(Nu.in Miltions)

199f{l998 1598/195% 1939/1000 100072001 100172002 Total
Capital Cosl 718.503 635213 503.212 362071 280333 2549339
Recurrent 110.092 £30.092 130.092 130.092 o 30.093 6-50.46
Total cost 848.597 815.305 633304 492.163 41043 399.739
Manpower - - - - -
TA - - . . - -
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Project MOC 05: New Roads Construction

Pedject Summary:

§. Fands Secured: No, 0.00 millioa

T Flaaadiag Gap: Nu. 960.339 aillion

8. Exteceal Fiasace Requiced: M. 960839 miltica
9, Daration: § Years

10 tmplemeotatica date: July, 1997

EL. Sratus: New

12 Docaments v ailfatle: 3FVP Docameal

1. Locatice: Nationwide
2. Sector: Roady .
3. Evecuzing Ageacy: P D, Ministry of Communications
{. Implementing Ageney: Roads Divisdon 20d Private
coatractoss
5. Estimated Cost:
Recurcent s Nu §.00 million
Capital: Nu.9€0 837 millica
Totzl: Nu, 960.339 milkiaa

Project Objeclivcs

Increase accessibility of rural communitics {0 markets, educaticnal, health, agricultural facitities etc, through
expansion of district and feeder roads network.

Project Description

The majority of the people of Bhutan live at least half a day's walking distance from motor road. Some
communities are even more remote, being 4 - 5 days walk from the nearest road head. Gasa, 0ae of the 20
districts of the country, for example, has got only 1.5 km of road infrastructure even though it has gol the
argest arza amongst the districts. There ace three categories of publicly maintained road in Bhutan, pational
highways, district roads and feeder rozds. The standard of roads to be constructed under this project will be
district and feeder roads categories. The project alms at constiucting 328 ks of road at the rate of Nu. 2.20
million per ken for feeder roads and Nu. 4.8874 million per kan for district roads. The following new
constructions of roads for the various Dzongkhags will be taken up during the 8F YP under this project:

No. Namé of Dzongkhag/road - Length(km) | Tentative Cost (m} Re'marl-cs
t. | toa s 34.000 | Proposed to GOI
2. Wangdue Phodsang 20 45.000 | Proposed to GOI
3. | Lhuntse 20 45,000 | Proposed to GO
4. Trashigang 30 67.000 | Proposed to GOI
5. . | Samdrup fongkhar 15.5 79.000 | Propased 1o GOI
6. Pemagatshel 25 56.00 | Proposed to GOI
1. Gasa 10 © 2300 |-
3. Bakoli-Daifam : 63 24000 f -
9. Dakpai-Buli .30 67.000 | fs under propasal
: with SNV/ISDP
10, Gomphu-Panbang Road ] - 6% 2128671
Fﬁl-l Mathanguri-Panbang Road T 148 1.972 T6YP épil[bver
Tota) 328 960.839 "
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The length of Bakuti-Daifarh to2d is 128 km. Construction of the temaining 63 ki of this road estimated at
Nu. 272.867 millioa will be taken up if donos assistance can be secured.

Project Impact

It will bring about a balanced regional development.

Project Management

Road Sector, Public Works Division, under the Ministry oE'C-.;;mm'u nications.

Finaacing Detsil

199798 | ioowee | is9or00 | 200001 | 200102 | Total
Capital - | asssee| 238207 1vseas | ws9123  9s222| 960839
Recurreat 0.00 0.00 0.00 000f ©000|- 000
Total 15586 | 238217 | 194618 | w6912 95222 | 9s0.339

Manpower Requirément
Noné

Equipment

None

Techrniéal Assista nc-c

Néne -
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Project MOC 06: Improvement of Nationa! Highways

Peoject Summary:

L. Locatize: Nationwide
2. Sector: Road

3. Executing Agency: P¥ D, Misistry of Communications
4. Implementiag Agency: Roads Division and Private

contraciars

5. Estimated Cost:
Recerrent : Nu.0.00 m
Crpital: Nu.547.000 m
Total : Nu.547.000 o

6. Funds Secueed: Mo, 0.60 m
7. Financiag Gap:Nu 547.000 m
8. Externat Finsace Required: No, 547.000 m

9. Duratian: § Years

10. Implementation dale: July, 1937

11, Status: New

i2. Documents available: SFYP Documeat

Project Objectives

Midimize road azcidents, enhance road safety and save travel time.

Project Desf ription

The National Highways included in this project are amongst the most heavily used of Bhutan's national
highways. They wece originally constructed to a basic standard, with sharp curves, narow carriage way,
comparatively steep gradients and a thin bitumen seal. As traffic has increased, it has become neces

£conomic and safely reasons, to upgrade thesa roads.

The types of works envisaged under this project are: widening, geometic impravements, permanent wirks,
resurfacing etc. The unit cost of widening per km is estimated at 2.484 miltion for this project. The existing
Jhumja - Tala road (7 Km) forms a part of Sorchen-Bypass road. This feederToad will be upgraded to national
highway standard ta cater to the expected traffic increase once ihe bypass foad becomes operational,
Resurfacing of Semtokha-Kurichu highway (100 k), Trongsa-Gelephu highway (15 km) and Sarpang-Tsirang
highway {10 km) will also be carried oul al the rate of Nu. 0.343 miltion per kilometres in addition to widzning,

geomelric improvement and permarent works.

‘The following national highways are included under this project;

St Name of Highways Length (km) | Tentative Cost(m) | Remarks
No.
I Semtokha-Kurichu Highway 100 285.000 | Undes discussion with
. Gost of fapan
2. Trongsa-Gelephu Highway 5 43.600
3. Sarpang-Tsirang 10 28.000
4, Thimphu-Paro Highway 72 179.000 | Isinctuded under
- preposal to GOI

5. Jhumja-Tala road 7 14.000

Tolal 04 54?.006

—-216—

sary, for




Project tmpact

Reduction in road accidents and casualties with improvement of geometric features and better visibility al the

curves.

Project Management

Road Sector, Public Works Division, under the Ministy of Communications.

Financing Detail

1597/98 199899 199300 2000.01 200102 Total
Capital 164.099 136.747 102.396 | 82016 542 . | $47.000
Recurreat 0.060 0.000 0.00¢ 0.000 0.000 0.000

164.09% 136707 109.396 §2.036 54711 £47.000

Total

Manpower Requiremeal
None

Ednip ment

None

Technical Assistance

None
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Project MOC 07; Realignment of Roads

Project Summary:

_— 6. Fands Secured: Ny, 0.00 m
L. Lacation: Chbukds 7. Finzaciog Gap: Nu 1MW m

8. Exteratl Finance Requiced: NeA4.00 m
9. Duratica: 2 Years

10. Implementation date: July, 1997

1L Statys: New

2. Sector: Roads .

3. Executing Agency: BwWD, Mialstey of Comtmunlcations

4. bmplementiog Ageocy: Reads Dirisien aad Private
coalraciors

5. Estimated Cost:
 Recurrent: Nu.0.00 m 12, Decusmeats aviilable: 85 VP Documeal

T Capital: Nu 13400 m
Total : N I M0 m

Project Objectives

Shorten the distance by realigning 1o save travel time and to raduce transportation and maintenance cost.
Project Description

Most of the roads on the highways are unnecessarity lengthy and lime consuming which add to the
transportation costs of goods and services. This also entails considerable expenditure oa the threz levels of road
maintenance; resurfacing, routine maintenance and monsoon restoration works. The existing Thimphu-
Phunisholing Highway (174 km} éan be shortened by about 15 t0 20 km by realigning it fiom Taamchu to
Chhukha under Chhukha Dzongkhag. fn the long run, substantial savings would accrue to maintenance and
road user costs due to the ceduction in length. E
The work under this project is to cealign the existing Taamchu-Chhukha Highway, sp_ that baveling disiaﬁce )
can be shorened. The unit cost pec kilometre for road realignment programme has been estimated at Nu. 4. 958
miltion. :

Project Impact

Reduced cost of the transportation of goods and services and also travel time of road users,

Project Management

Road Sector, Public Works Divisien, Ministry of Communications.

Financing Defail

1957798 1993/99 1999°60 2000/01 200102 Total

Capital 40,159 31.499 26.799 20099 13.404 134.000
Recurment 0.000 0.00¢ 0.000 0.000 T 0000 0.000

Tolal 40.199 33.499 26.799 20.039 13404 134.000

Manpower Requirement

None
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Project MOC 08: Master Plan for Road Sector

Project Summary:

1. Locstiona: Nationwide

6. Foads Secured:Nu. 080 m
7. Financlag Gap: Nu.%.90 m

2. Secloi: Road . B_Euvtermai Finasce Required: Nu 900 m

3. Evecuting Agency: PWD, Mialstry of Cormmuaicatioss 9. Durabicn: 1.5 Years

4. Implementing Ageacy: Rosds Divisicn aad Private 10, Implemeatation date: July, 1997
contractirs th. Status: New :

§. Fytimated Cost: 12, Documents avaiiable: BFYP Document

Recurreal ; Nu.0.0d m
Capial; Nu2.00 m
Total: Nu9.00 m

Project Objectives

To draw up a comprehensive Roads Seclor Master Phn consistent with national development pians and
priorilies.

Project Description

Development of roads infrastructure has sd far been on an ad hoc basis. There is no proper frame- work guiding
the expansion of roads actwork. Such practices present problems in allocating the scarce resources in a more
eficient and rational manner. it is highly important that roads infrastructure development over the next 20 years
procezds in line with national developmeat priorities, sectoral requirement and socio-econemic realities.

The Mastzr Planning exercise would invelve:

2)
b)
<)
)

9

4]
h)

i}

Review of existing data and reports in Bhutan including the computerized road maintenance managemant
system and pre-study report for the Roads Sector Master Plaa, :

Undertaking traffic surveys sufficieat to predict transport flows,

Review of traffic generating sources including likely Future agriculture and industrial requirement,
Review of road maintenance including existing resourcés, financial needs and determining future poticy
statements with regard lo sectors overall financial peiorities for routine and periodic maintenance,
Investigating davelopments to the existing roads network by improvemenis of existing roads and by
addition of new roads. This should includ: identification, evatuation and priority ranking of the proposed
improvements including bridges for each of the various categories of roads. This investigatien should
provide for approximately I5 years works,

Investigating funding needs and suggesting basis for distribution of funds for {¢) above and in particular
10 the road categoties of national highways, district roads, feeder roads and tracks,

Determining suitable standards for read construction and maintenance for ¢ach of the road categories,
Review of traffic management to ensure that traffic operaticns on the available roads network are
conducted as safely, effectively and efficiently as possible, and assessing the needs and preparation of
recommendations {or ongoing training to strenzthea institutional and human resources capability will also
be involved, o

Prepatation of detailed operational plan.

Pfoiul [mpact

Provisicn of a fong-term comgreher.si\'é roads master plan to guide Formulation of a cegionally batanced road
network in the subsequent plans.
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Project DManagement

Roads Sector, PWD and Policy and Planning Division, Ministry of Communications.

Financing Detail

1997/98 1993/99 1999:00 2000001 | 2000102 | Total
Capitat 4.000 3.000 2000 0.000 0.000 9.000
Recurrent 0.000 0.000 0.000 0.000 0.000 0.000
Total 4000 3.000 2.000 0.000 0.000 9.000

Manpower Requirement
Nong

Equipment

None

Technical Assistance

None
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Project MOC 09: Mechanization of Road Works -

FProject Summary:

k. Location: Nationwide §. Fundy Secared: Nu. 0.09 m
7. Sectors Road 7. Fiaancing Gop: Nu84 00 m

~oecten: Road : 8. External Finance Required: Nu 81.00 m
3. Executiog Agency: PAWD, Ministry of Commusiceians 9. Duratioa: 2 Years

1. Imglemeating Agency: Roxds Division 1. [mplemeatation date: July, 1937
. Estimated Cost: 11. Status: New

Recureent ‘NuOMm 12. Docameats available: SFY® Document

Capital: Nu.84.00 m
Total: Nu31C0 m

Project Objeclives
Enhance rad costruction and maintenance capability of the Public Works Division.
Project Descriplion

Bhutan's terrain peesents considerable difticulties in road building and maintenance. This problem is fusther
aggravated by savere shortage of bath skilled and unskilled labour force. Mechanization of road works
therefore is impodaat. Machanization of road works invelves investment in equipment, machineries and
training. Public Works Division has about 430 nos. of road construction and mainizaance equipment of various
makes. By the beginning of 8FYP pericd sbout 43 % of this equipment will be overdue for majar averhaul duz
1o their continuad use. Some of them would be uneconomicat to retain in termns of maintenance costs and the
amount of down fime for repair. Although the replacemnznt of such equipment should, in the long run, fall under
the recwirent budget of the RGOB, daror funding is sought as an interim measure because of the high foreign
exchange costs involved and the budgetary coastraints faczd by the Royal Government. The project is expacted
to pravide for the replacement and upkeep of the following equipment and auxiliasy facilities:

S. Deseciption Quantity | Approx. Rate | Cost{(m}

No.
1. Alr Compressor 5 0.18 0.900
2, Bull Dozer k] - 4.60 13.800
3. Crang i 250 2.500
9. Excavator - 2 3.60 11.200
5. Fuel Tanker - 1 1.20 1.200
6. | Jack Hammer 35 003 [ 1050
7. Pay loades 3 500 15.000
8. Road Rolkr 3 2.50 1.504
9. Tippet/long body 3 0.63 3250
0. Tractor 2 0.20 0400
1. Trailer (20 ton} 1 1.20 7200
12. Water Pump 4 0.80 3200
§3. | Water tanker ; : 2 1.10 2200
4. Improvement of Ficld Workshop 4.500
15. | Major Overhaul of existing equipment - 10.00
Total ] - 839
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Project Impact

Enhanced roads maintenance and constayction capabilities of roads sector through appropriate mechanization
and optimized ulilization of the existing machinerics.

Project Management
Mechanical Cell, Public Works Division.

Financing Detail

199795 | 199899 | 199900 | 200001 | 200102 | Totat

Capital . 4200 42.00 0.00 0.00 000 | 8400
Recurrent ' 0.00 000 - 000 0.00 0.00 6.00
Total - 12.00 42.00 £.00 0.00 0.00 | 84.00

Manpower Réquiremtnl

None

Equipment

As shown in the project d;?,scriplién.
Technical Assistante -

None
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Project MOC 10: Construction of Permanent Bridges

Project Summary:

6. Funds Steurtd: Nu. 000 m

7. Financlng Gap: Nu 21350 m

8. Externmat Finance Required: Nel3S0m
9. Duration: $ Years

10, Implemeatation date: July, 1997

1k Statuy: New

11, Documenis available: SFYP Daturneat

f. Location: Natigowide
2. Sector: Road .
3 Executing Ageney: P, Ministry of Communicationy
4. Implementiag Agency: Raads Divisioa
5. Estimated Cost:
Recurféal s Nu.0.00 m
Capital: Nu. 22250 m
Total: Nu.212.50 m

Project Objectives
Safeguard and énhance Bhutan's existing investment in toads infrastructure by improving or replacing bridges

that aze no longed adequate for waffic levels or which have outlived their desiga life. At the same time,
indigenous capacity for this specialized element of roads construction and maintenance wikl be developed.

Project Descriplion
Bhutan's terrain requises all roads to make frequent river crossings. Many of the bridges built in the 1960s are
alceady being used only with reduced lonnage, and may soon be good enough only for light vehicles. o

addition, several cressings on nesdy-built roads are without bridges.

The project aims 1o teplzce a tolal of 1} temporary bridzes by permanent bridges during the 8FYP. In addition
to this, a 120 metre span permanent bridge wilk be constructed al Bhar on the Gelephu-Sarpang highway.

The project is envissged to meet the cost of construction of the following bridges:

Sl No. Name of Bridges " | Span {metres) Tentaﬁve cost{m} | Remarks
1 Aie Bridge 120 36.00 :
- - - §1.. No. | to 3 are spitlover
2. Rongkhola Bridze 43 13.50 § from 7FYP GO
- - | commitment.

3. .| Sarpangkhola Bridge 45 13.50

Wangduephodrang Bridge 104 31.20 | Toctuded undes prapasal to

o . SDCiHehveras
5. Mangdechu Bridge 120 16.00
6. Bjee Bridge 50 i5.00
; . S1.. No.§ to 8 are under

’ Chamkhar Bridge 3 1350 discussion with the Govt.
8. Kurizampa 50 15.00 | Of Japan
9 Sankosh Bridge ) 93 27.90
10, Cangmachu Bridgs 93 27.90

TFolal 765 219.50

4223_.




The two existing temporary bridges listzd below in the ordec of priority will have to be tepiaécd by permarent
bridges shauld donar funding be avaitable. The cost of replacement of these bridges is estimated at Nu. 66

miltion,

1. Bhurkhota Bridge (120 metre span)
2. Wakhleytar bridge (100 metre span)

Project Impact

Impraved safety and high load bearing bridges

Project Management

Bridge Celt, Public Works Division, Ministry of Communications

Financing Delail

199798 1993:9% 1999.00 2000/0} 2001762 Tctal
Capital $1.375 114.750 57375 0.000 " 0.000 229.50
Recument 0.000 0.000 0.000 0.000 0.000 0.000
Fatzl 57.375 14,756 57.375 0.000 0.060 219.50

bManpower Requirement
None

Equipment

None

Technical Assistance

Nene
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Bridge Inventory
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