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PREFACE

In response to the request from the Government of the Democratic Socialist
‘Republic of Sri Lanka, the Government of Japan decided to conduct the Feasibility
Study on the Quter Circular nghway to the City of Colombo in the Democratic
" Socialist Republic of Sri Lanka and entrusted the study to the Japan International
Cooperation Agency (JICA). _

JICA sent to the Democratlc Soc1alist Republic of Sri Lanka a study team
headed by YANAGIDA Kazuro, Oriental Consultants Co., Ltd., four times between
Novembe1 1998 to January 2000.

" “The team held discussions with the officials concerned of the Govemment of the

Democratic Socialist Republic of Sri Lanka, and conducted fleld surveys at the study

~area. After the team returned to Japan, further studies were made and the present
report was prepared. :

, 1 hope that this report wnll contrtbute to the promotion of the project and to
 the enhancement of friendly relatlons between our two countrles :

1 W|sh to express my sincere appreciation to the officials concerned of the

Government of the Democratic Socialist Repubhc of Sri Ianka for their close
_ cooperatlon extended to the team -

" February 2000

Kimio Fujita -
President
Japan Internat[onal Cooperatlon Agency







Letter of Transmiftal

February 2000

Mr. Kimio Fujita
President
Japan International Cooperation Agency

‘Tokyo, Japan

We are plcased to submit to you the report on the Sludy on the Quter Circular nghway to the City of

Colombo in Democrahc Socialist Repubhc of Sri Lanka.

- This study was éonducicd by Oriental Consultants Company Limited, under a conlract to JICA,
. during the period November 1998 to February 2000. In conduciing the study, we have examined the
feasibilily and rationale of the study with due consideralion to the present situation of Sri Lanka and

formulated the most appropriale project. -

We wish to take lh:s opporlumly lo express our sincere gratitude to the officials concerned of JICA
the Mlmslry of Forelgn Aflairs, the Ministry of Construction, Japan nghway Public Coopcrallon
and Japan Bank for ]nternahonal Cooperauon The Minisiry of Transport and Highways Road
Development Authorily, the JICA Sri Lanka office and the Embassy of Japan in Sri Lanka for their

c00pcrauon and assistance lhroughoul field suwey
| Finally, we hopé thal this report will contribute to further proamotion of the project.

Very lruly yours,

Q{;”(%%%f

Team Leédcr,

Study Team for the Study on the
Outer Circular Highway to the City
of Colombe

Oriental Consultants Company Limiled



vl e
:-rnpn'!u\

3&

‘-d'.. ) I ’
g J  Pandallatipoy
Gk

»
o o
A i, P.ukJa\Mu
Ll oew

, Satnwentn Bozf [

1 KnsholSuds }’Dﬂd
- Hiegemboljy
Ke\unajaﬂ-s.dw.a

COLOMBO %

SRI JAYAWARD lAP !
HOTIE) aharaga

i I'r’!ORA‘[UWA'

i

Vahral-

Vlurst Polnt Padro

LANKA

LEwtembern

i




R

I

Fx

lcocaTi ON MAP @]







- FINAL REPORT

SUMMARY

Introduction

Over the past two decades, the sectorial development policy of the Government of Sri Lanka
has been to rchabilitate its existing road and rail infrasiructure. ‘During this period, only
rehabilitation work was undertaken to improve the transportation system, via the exccution of
a number of road rehabilitation and improvement projects. However, traffic demand has been
increasing very rapidly during the past decade and there is a shortage of road capacity to mect
this rising demand and proposed development plans. Hence, the Government of Sri Lanka has
decided to implelﬁém a policy to de\"clop a system of new hfghways to supplement exisling
road capacily These new highways have been identificd by the Road Development Authority
(RDA) and pre- fcasmllity and feamblhly sm(hcs are bemg carricd out with lhc aim of

execuhng appmprlale pl’O_]CClS

The Japan International Cooperation Agency (JICA), the official agency responsible for the
1mplcmcnlat|0n of the technical co- Operatlon programs of Jap’m decided to undcrhkc one of
Ihcsc studies in close co- operation with the authorilies concerncd in Em Lanka.

The objective of the JICA Study, which commenced in November 1998, is to cxamine the
feasibility of construciing the Outer Circular Highway (OCH) for the City of Colombo for the
target years of 2010 and 2020.

_ T‘he OCII Concept

- One of the bigges! transportation issues facing Colombo is the lack of an orbital or outer ring
, -road_. ‘The purpose of such a road in the Colombo Metropolitan Region (CMR) would be to
. enccjufage the development of current or future growth centers, to conncct radial routes, to
~divert thr_ough trafﬁc from the center of the cily, and lastly to shift some of the cily’s core
urban functions and populaﬁon to the outer suburbs in order o reduce congestion and control

* urban sprawl.

Bascd on the needs of the CMR described above, one of the major functions of the OCH will
- be the servicing of relatively short-distance lrips belween ekisling and futvre growth cenlers

' _and emslmg radial roules Given this, it does not scem advisable for the OCH to be a fully-

COntrolch f'acnhly like the Katunayakc Expressway. On the other hand, il is crucial for the
" OCH to maintain relatively high speeds if it is to properly fulfill its intended functions. It is
_ suggested, therefore, that the OCH be constructed to a standard somewhere between an arterial

 OUTER CIRCULAR HIGHWAY PAGE S-1- . 7 JICA STUDY TEAM
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road and an expressway.

Given the above suggestions, it is realistically unfeasible for the OCH to be a toll road' since a
toll road must be a fully controlled facrlrty in order to collect tolls from users. On the other
: h'md, a partrally controlled facrlrty with levels of servrce between an arterial road and an
. expressway (c.g., a toll way) would have the funcnons nceded 1o provrde the access reqmred
logether with su[frcrcnt travel spccds for the people of the CMR. Based on thls, it is
7 recommended that the physrcal structures of the OCH have ihe charactcrrstlcs lrsleo below

| l) Be parlrally controlled I‘o allow for OCH access only at pre—establrshed mtcrchanges
wrth fences and bus ba)'s '1t the approprrate locations '

- 2) Be separalcd bya median or green area: To secure the safety of OCH users.
3) Be grade,—Separ_ated: To enetlre high_ levcle of operation a:nd the smooth ﬂow'r)f traffic.

- 4) Be equrpped w1th a frontage road To ensure suffrcrent access to the OCH as well as
maintain current road and commumty mtcgnty : ' '

‘ nghway Allgnment

_ The OCH whlch will be located approxrmately 20km away from (he Crty of Colombo has
been selected in order lo efficiently cater to increasing lrafflc demand to mmrmrze tra[frc
congeslron on existing trunk roads radralmg from the crly, and to encourage regional

" _developmenl and a beler balance in urban growth. The OCH will connect the trunk routes of

Colombo-Galle- Hambantola Wellawaya at Panadura (A2), Colombo- -Ratnapura- Wellawaya-

Batticaloa in belween Kottawa and Homagama (A4), Colombo- Hanwella Low Level Road al

: Kaduwela (AllO) Colombo- Kandy Road at Kadawata (AD), Pel:yagoda Puttalam Road at

Welisara (A3), and the proposed Colombo Kalunayake Expressway and Southem Transport

" Corridor. : o s ' ' '

.’lrafﬁc Forecast :

In the followmg tables the lraffrc mdrces of vehlcle krlometers vehrcle~hours, average area -
congestron and average arca speed are used to assess the lmpact of the ocH on the CMR. .

OQUTER CIRCULAR HIGHWAY - PAGE §-2 - : T . JICA STUDY TEAM
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Comparison of Traffic Impacts with and without the OCIH for 1999

wrlhlwrlhout

Daily Veh-km Daily Vch-hrs Daily Average Daily Average
- For CMR (mil) for CMR (mil) VCR Speed '
Without OCH 8.99 020 - 047 o327
With OCH - 8.92 0.26 - 0.41 347
" Ratio of 0.99 1.60 0.87 1.06
wrthfwrthoul : : :
(,omp'rrrson of Traffic Imp‘rcts with and without the OCH for 2010
Daily Veh-km Daily Veh-hrs Daily Average Daily Average
N for CMR (mil) for CMR (mil) VYCR - Speced
Without OCH 19.69 07 . 083 211
With OCH 19.57 0.65 073 - 30.3
Ratio of - 099 . 0.92 0.88 1.09

Comparison of Traffic Impacts with and

without the OCH for 2020

Daily Veh-km . 'Daily Véh-ﬁr_s .| Daily Aﬁcragc DailyAvcrago
for CMR (mil) . | for CMR (mil) _VCR Speed
Without OCH . 00t | 10 106 252
With OCH. 2940 104 0.92 28.4
Ratio of - 098 087 087 113
\\'ilhl\vilhout . e B

T hc conclusions thal can be drawn from !he constructron of the OCH bascd on lhc above

.(ablcsarcasfollows B e e T D '
' 1) 'Ihc impact of the OCH bccomes larger as lrme passes by. In thc year 2020, the
construction of the OCH would result in darly arca specds being 1.13 times faster as
compared to only 1.06 times faster if the OCH was in existence today, In the year
2010, the constructron of thc OCH wou!d rcsult in average area travel speeds being

" 1.09 times faster : , .
| 2) The reductron in drslance lravelerl on the road nctwork with lhe mtroduchon of the .
OCH is shght In the year 2010 it is a small 1% and would reach 2.4% in the year
2020 mdrcatmg an increase in the number of orbrtal trips. " On thc other hand,
- vchrcle—hours would be 11% and 13% lcss in the years 2010 and 2020 rcspeclrvcly, '

- as comparcd to the casc of there berng no OCH. '

3) T hc drffercncc in aclual area travel speeds with and wrlhout lhe OCH is 2 7 km/h in
2010 and 3.2 km/h in 2020 These are subslanlral drffercnces in spccd for an urb'm

Carea, R . o '
; '3_ 4) Arca wrdc congeslron wnlh lhc OCH would be about 12% less as comparcd to

' wnhout

.HCA STUDY TEAM
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The above clearly indicates that the OCH would be a feasible proposition from the perspective
of the impact that it would have on qrea‘wulc traffic, As for the traffic demand on thc OCH

itself, estimates by this study indicate that the OCH would be a highly lravclcd facility. For
| example, in the year 2010, a daily total of about 91,000 vehicles would use the OCH, while in
2020 this total would be about 142,000 vehicles per d_ay. The averagelrja{fic flow for a section '
of road on the OCH would be about 37,000 pCuS in 2010 and 45, 100 pcus in 2020. Given
these traffic volumes, it is suggested that the OCH be conslrucled mltlally as a 4-lane facility. |
The mosl congested parls of the OCH woul(l bc located i in the middle of this ring road and the
least congesicd parts at the tait ends. However, the northern tail end would have a ‘much
hlgher traffic volume (34, 500 pcus) as compared to thc soulhern tall end (19 200 pcus)

In the year 2020 pcus flows md:catc that thc cnure m1ddlc porhon of the OCH is over
capaculy Although a 4-lane OCH facnllly is sufficient to handle the required trafﬂc ﬂows in the
year 2010, improvements to the OCH will be necessary o handlc the traffic gcnerated in the
"~ year 2020. Except for the southern tail end of the OCH, it is suggested that the OCH be made
~ into a 6-lane facility for the year 2020, Allhough lrafflc on the northern tail end and on the
B sccllon between A8 and the Southem nghway can be handlcd by a 4- lanc slructurc, it would
be better from a network point of view to make thcsc 2 sections into 6- lanc structures as well..
“That is, because ‘the northern tail end would connect the lmporlant CKE with the 6- lanc:
portion of the OCH, which mtcrscct_s the busy Ka_daw_ala arca, it wou_l_d_be lr_l_ thc_long un

strategically better for the northern tail end to become a 6-lane facility. In the case of the OCH i

portion between A8 and the Southern Highway, it is quite short in length tle_ss than 1 km) and -
it would be rather pointless (o only tetoin this section of the OCH straighlawaj as zi 4-lane
structure. As for the southern tail end of the OCII ils traffic dcmand of 28,200 pcus rcqmres
that 1l remain as a 4-lane slructure ‘ -

Preliminu_ry _Des'ign for Ilighway and S.truc_ture

A typical hlghway cross scctlon of lhe OCH would be as follows
~*  Lane w1dth ’S 5m - ' '
. Ccnler Mcdlan 30111 e e
L. 7 Shouldcr (mcludmg stoppmg lanc) 0 7Sm
'+ Frontage Road: 5. 5m
*  Green Area: on slope

The OCH camagcway would be a dual 4- lane slructurc mmally Bascd on the futurc lrafflc
. demand for the ycar 2020, it is rccommcndcd that this be madc mto a 6 lane carnageway

(cxcluclmg the section runmng from SH ]unchon o A2 roacl) Trafﬁc Iancs would bc 35 !

QUTER CIRCULAR HIGHWAY . PAGESS .~ oo J!CA S]UDYT&AM
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meters wide and be gcomclncally demgncd to handle maximum vehicle specds of 80km/h.

Since it is anticipated that there will be relatively large numbers of heavy vehicles that will use

the OCH, this has also been taken into account in the drawing up of its geometric design, A
A frdntége road is provided to play two major functional roles, which arc as follows:

~* To provide access along the OCH route from the proposed interchanges to the
residential, commercial, industrial, and planncd dcvclopmenl arcas (such as a frce-
trade zone or other growth center). ‘

* To pr0v1dc access to residents whose previous travel route or area has bccn scvcrcd by
lhc proposcd hlghway

Further desrgn condmons_arc described below.

1) ‘Pavement ST :
Design CBR: 6% (Subgrade)
" Design Method: AASHTO
Design Period: 10 years -
" Heavy Vehicle Traffic: Pcrcentagc of Hcavy Vehicle Traffic
Pavcmcnt Typc Asphalt Concrete Pavement or Concrete Pavement

' 2) Gcncral Struclurc -_ | _
. Thc dcmgn of bndgcs and othcr reh!ed structures is carued out in accordance wnlh the
11997 RDA Brldgc Dcsrgn Manuai and the Brilish Standard (BS) 5400 wnlh ccﬂam _
- modlflcahons for the local conditions of Sri Lanka. Howcver details on dcsngn mcthod,
' condmons, prcscnptlons and rulcs are not described in the manual. ’lhercforc BS 5400
- has been basically adoptcd for bridge design, together ° with other standards such as
AASHTO and the J apan Road Assocmuon Standard (JRAS) for the design of the OCHL.

To dcsngn brldgc crossmgs over Iivers, the followmg 1tcms arc required for design :
a) Wndth and cross scction of river

b) Ihghcsl water lcvcl (1.0m clearance from hlghcsl flood lcvcl)

S c) Maximum velocity of water current and maximum volume of ﬂood dlschargc
d) Locatlon or plan for shore protectlon font dlffelent

_ Therc are lwo major bndgc crossmgs for thc OCH wh:ch arc at lhc Kelani and Bolgoda
rivers,

- Kelam Rlver Crossmg :
Supcrstructurc : Bridge length 150 m (rlvcr secllon), span 25 m, six- span PSC
‘ =" continuous girder. |
, Substructurc  Reversed T-type abu{ment ‘with ¢l 0 m cast -in- placc coucrcle p:lc
: ' - foundal:on The pier is an elllpllcal column with cither an open caisson

-or  cast- -in- place concrete plle foundatlon (dclermmed in detailed
dcmgﬂ) o -

. QUTER CIRCULAR HIGHWAY_ . B{GES-S o s JICA STUDY TEAM
S TO THECITY OF COLOMBO -~ = .~ . ¢ B ~ ORIENTAL CONSULTANTS CO., LTD.
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However, the type of structure shall be carcfully reviewed and determined at the '

detailed c_lesign stagc. 7

- Bolgoda River Crossing:

Supcrstruclure Bridge tength 102 m (river secllon),span 17 m, six-span PSC continuous

- girder
S_ubstructurc o

Reversed T-type abutmenl with ¢1.0 m cast-in-place concrete pile

foundation, the pier is a Pile bent pier with ¢1.0 m cast-in-place
concrete pile foundation :
_ Howcvcr the typc of structure shall be carcfully rcvmwed and dctermmcd at the dcta:led

dcsngn stage.

To design bridge crossings over hlghways the followmg items are rcqmred for desngn

- a) Minimum vertical clearance:

b) Road width :

c) Cohslruclion conditions:

5.25m (Bridge Dcmgn Manual)

~ Exisling road width or plan_nmg width -

Construction memod, divcr_‘siojn ’

There are two railway crossmgs on thc proposed OCH roulc Onc is lhc Colombo -Kandy

line with a triple-frack at Horape ncar the H'llandumwa marsh and the other is the

Colombo - Avnssawclla fine with a smgle track at Malapalla near the A4 road crossmg To

| dQSlgll bndgc crossmgs over a rallway, lhc followmg items are requlred for desngn '

a) Minimum vertlcal c]earancc

b) Structurc g’iugc

3 ]ntcrchangcs

o _ 18 S 50 m (for elcclnﬁed rall)

- Since the connectmg road and- ramp mtcrsechon are of a level crossmg type, lhe |

confngurahon below has been fmalwed by checkmg lrafflc capacnly al the respective

locallons '
(1) CKE :-:Doublc trumpel type JC’I‘
(2) - A3 ? ':Halflrumpet ;
@) Al o _'.Dlamond type IC )
4 l321_4Ro£1d Half diamond lypc IC
(5) All0Road :  Half diamond type IC

(6) AdRoad

)] -_‘B84 Road -
(8) A8 Road
© j src .

_Basnc Half clover typeIC - -
g Alternative: Double trumpet lype IC
:'_Dlamond lype IC AR
~ : Diamond lypc I(, Ce
i'-YlychC’l o
(10) A’ZRoad £

Composite dlamond (Levcl Crossmg)

QUTER CIRCULAR IHGHWAY
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Construction Execution Strategy and Project Cost Estimate
1) Staged Conslruction
The construction of the OCH is (o be implémentcd in stages:

Initial Sfage Initial construction of a four lanc (lual carmgcwqy highway for the

enlire lcngth

Final Stage Widening from a four-lanc to a six-lanc structure for sections requiring

. greater capacuy to deal wuh increases in lrafflc (Icmand

2) Framework for Conslrucuon Exccuuon
The framework for the co:1stmcuon schedule, which comprlscs an OCH conslrucuon
executlon slralcgy, has four parts and is as follows

Part No. L .. . Secction
1 A SII(Bandaragama) (Kottawa)
-2 - Kottawa — K'}d'iwata ‘
3. " Kadawata — CKE (Kel_aw_a_rapiliya)
.4 '

- Bandaragawa - Panadura

' 3) Construction 'Ilmc Schedulc - __ . :
" Delailed dcs;gn will commence in lhc bcgmmng of 2002 and construction will be exccutcd
over a pcnod of 2.0 - 2 5 ycars from the bcgmnmg of 2004 '

) -:.4) Cost Esnmate ' :
i Prolccl cost was estimated bascd on lhc resulls of thc prclnmnary cngmeermg deSIgn

"¢ Praject Cost Componénfs

. * Construction . _ _

. ' Engmeermg Services (detanled demgn/ tender assnsl/ supcrvnsmn servnces)

S ‘_Land Acquisition and Reseltlemenl SR : '

- ®  Tax and Duty - L ‘o o
* Operatlon and Mfuntenancc Cost Components
o Ullllllcs (cleclnclly, waler supply)

Overlay

OUTER CIRCULAR HIGHWAY FAGES-7 - = _ CHCA STUDYTPAM '
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Summary of Estimated ‘Total Pr OJect Costs for OCH Alignment (million Rs.)

Partl = Part 2.3.4
(Southern Highway | (OCH Project)

Projcct Portion) e

Initial Investment | Construction : C 3,814.2 © 8,579.4
Engincering Services 3814 - 857.9

Land Acquisition etc. | - .. 5720 “1,161.6

Tax and Duty - 1,133.2 2,521.5

. jTotal : - 590081 1713,120.5
Opcrdtlon and Maintenance (30years) -~} - o 5 699 - 2,016

: Total project costs lo be aclually borne by lhe OCH pro]ecl

Envirenmental and Social Impact Assessment

The largest mitigaiory action that can be laken for environmental conservation is to'design the
OCH road trace so as to minimize the negative impacts on adjacent commumlies, properties,
and wetlands. For cxample, impacts on dramage pallems can be avoided or minimized to an
acceptable level by provndmg bndges culvcrts and other dramagc slruclures where necessary.
 Again, lmpacts on the Bolgoda wetlands for examplc can bc avmded by shifting the road trace
- away from the wetland system when nnecessary. - “Inthe cvcntuallly that a commumty is
affected, proper compensahon shouid be promptly offered. Adequacy umelmcss and
rellablluy are Ihc main cnlcna lo be fulfllled in the 1mplemcmal:on of lhc COmpensallon
program ' '

T he instilutional requircmént for cnvironmental monitoriog' has' béen 'id'eotified 'as the
cstablishment of a project monitoring commutec (PMCQC), whlch will be rcsponsnblc for the
unplcmcnlahon of a monitoring plan. The required momlormg aclwnlles of the PMC in
rcgards to flood levels, air and water quahly, noise lcvcls blologlcal aspecls and rclocatlon 7

and reseltlement have been detailed i in this study. L '

This project has been determined to be onvironlilciltally acceptable provided that the
environmonhlly acccpllable rbad trace recommended in the 'éh'viromh-eti.tal i'mpac't assessment
(EIA) is 1aken into consideration and the proper mmgatory actlons 1mplemented MOrcover
the detailed design should include envxronmental safeguards and the recommendcd PMC
should closely monitor the nmplcmentatlon of the mlugatory mcasurcs In addmon a,
resetllement plan, including potential resettlement sites, compensahon for dlffcrenl catcgoncs
of people to be relocated, and a time schcdulc should be formulalcd mmednatcly after the -
“determination of the final road allgnmem ' |

QUTER CIRCULAR HIGIHIWAY . PAGE S-8 - Coe T - JICA STUDYTEAM
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- Economic and Financial Evaluation -

The Economic Internal Rate of Return (EIRR) of the OCH Project, which represents the
investment efficiency of the project, is estimated to be 18. 87% per annum.  According to the
sensilivily amlysrs the EIRR for the entirc construction of the OCH could vary anywhcrc

from 16.14% 1o 21.98% per annum. lhc sensitivity analysis consists of nine cases where
OCH project cosls and benefils increasc or decrease by 10% from those of the Base Case (i.c.,
when there are no changes in costs or benefits). The EIRR exceeds the social discount rate or
opporlunity cost of caprlal of 12% per annum in Sri Lanka by a f‘nr amount. Therefore, it can
be said that the OCH would contribute greatly to the socioeconomic 1mprovcmenl of Colombo
via the allcvratron of traffic congestion and better spalral distribution.

'As for any ncgalrve rmpacts on {he socral and natural environment along the OCH route, lhcsc
-‘ would be mrlrgated via the hmcly apphcauon of approprlatc countcrmcasurcs whlch would
include the desrgn aspects of thc OCH as well. Thcsc countermcasuros would deal with the 1
_' ncgalrvc nnpacls menlloncd m the EIA of this sludy Grvcn this, any negative 1mp1cls should
A not be a reason for rc]cclmg lhc rmplemcntatron of the OCH.

Conclusion : Implementation Plan and Reconlmendation_s

iAs mdrcatcd abovc lhe OCH wrll bc, a hlghly traveled facrlrty lhat wrll contribute srgmficantly
to lhe socroeconomrc bcttermcnt of Colombo as ‘shown by the EIRR of 18. 87%. In addrtron
. the LlA has dcternnncd that lhe OCH is envrronmenlally acceptablc if lhc propcr prccaulrons
"are taken, Wthh would bc fmahzed in the detailed dcsrgn stage of lhrs ‘§ludy Below, the
1mplementauon plan and related recommcndailons for the constructron of the OCH are briefly

_dcacrrbe_d. L

) Parl 1 of the OCH whrch would cxtcnd from thc north cnd of the Soulhern Transporl Corridor
E al Kollawa at Ad (Hrgh chel Road) has already becn launchcd and the RDA has called for
tenders for thc desrgn as a part of lhc Soulhcrn 'I‘ransporl Cormlor whrch is being funded by
thc Japan Bank for Intcrnalronal Coopcralron { BIC) However, as shown in the table below,
| _ the OCH prOJect would produce the greatest returns and have the largest net worlh with the
_j: nnplcmcntahon of Part 1 and Part2 ‘which would cxlend from Rt. Ad o the crossing with the
--Colombo - Kandy Road (Al) It therefore gocs without saying thal the construction of the
OCH should extcnd to Rt. Al at a minimum.

" OUTER CIRCULAR HIGHWAY - PAGES.9 o . JICASTUDY TEAM
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B/C and Net Present Worth for the 4 Options of the OCH

Option B/C . B-C
Option 1 L _ _ e :
{Construction of Part 1 only) 24 Rs.4,767 million
- Option 2 R L S : .
(Construction of Part 1 & 2) 3.23 . _ - Rs.13,869 miltion
! . Oplion 3 Lo L S v
(Construction of Part 1,2,3) S 193 - Rs.8,826 million
= Option 4 . - R T N
(Conslruetton of entire OCH) o4 ) RsZ 13 million

' On the other hand the FIRR with the conslructrorr of Part 3 in addition to Parls 1 and 2 (or
h Oplron 3) would still be a very attractrve 20. 06% i m comparlson 1o the 26 35% for Optron 2.In
B addrlron, from a road network viewpoint, it is crucral in the Study Team’s Opmron that the
'.CKE and the Southemn nghway be connecled to each other via the OCII Therefore the
- portlon between Al and the proposed Colombo Katunayake Expressway at Kerawalaprtrya
‘will be built at the same t1me as Part 2 T he constructron schedule for thrs portron should be
detcrmmed based on the progress of the CKE Pr0_|ect '

As for the section between the proposed Southem Transport Corrldor ]unelron and the
Colombo ~ Galle Road (Road A2) this wou!d be burlt last. However accordmg to the'
_sensrtwrty 'rnalysrs in Chapter 13, the EIRR of mcludmg Part 4 drops to around 16% wrlh a
- 10% decline_in benefits and a 10% mercase in costs. Given this, a reexamrnatlon of the
bene[rts and cosls of ttns portron mrght be necessary prror to actual tmplementatron '

It is recommended also that rmtral conslructron be for a 4- lane duat camageway wrth grade—
scparated 1nterchanges wrth the provrsron for subsequent wrdenmg (o 6 lanes. The wrdemng _
~ should be exccuted when traffic volumes reach cntrcal lhresholds Iti rs antrcrpated that traffic
" volumes on many sectlons ol‘ the OCH wrll be more than 50 000 PCUs per day by about 2020
) .( ic. 10 years after opemng) At thls trme, wrdenrng work may therefore be warranted o
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(In alphabetical order)
AASHTO: American Association of State Highway and Transportation Officials
ADDB: Asian Development Bank - -
B/C: Benefit / Cost Ratio |
BOI: Board of Investment (of Sri Lanka)
BS: British Standards
CBR: California Boring Ratio
CEA: Central Environment Agency (of Sri Lanka)
CKE: Colombo-Katunayake Expressway
CMR: Colombo Mectropolitan Region
10. CMRSP:  Colombo Metropolitan Regional Structure Plan
1. CPU: Computer Processing Unit '
12. CUTS: - Colombo Urban Transport Study
13. dpi: ' dots perinch
t4. DS Divisional Secretaries
5. ElA: Environmental Impact Asscssment
16. EIRR:  Economic Internal Rate of Return
17. ERD: ' Deparlmcnl of Extemal Resources, Ministry of Finance and Planning  (of Sri Lanka)
18. FIRR; Financial Intcrnal Rate of Return
19. GB: Gigabyte
20. IEE: Initial Environmrcntal_Evalualion
21. ISE: Initial Social Examination
- 22. IBIC: B “Japan Bank for International Cooperation
. _JICA:' . Japan International Cooperation Agency
24. ) RSO: ~ Japan Road Structure Ordinance
3 MOTIE Mlmstry of Transporl and Highways (of Sri Lanka)
26. MFE: a Mlms{ry of Forest and Environment (of Sri Lanka)
. NAAS_RA: National Assocnalion of Auslrahan State Road Authorities
28, NEA: - National Environmental Act
29, _NPV: Net Present Value
30. OCH: “Outer Circulér Highway
. OD;. - o _ Origin-Destination (malnx)
. OECE: - Overseas Fconomlc Cooperauon Fund, Japan
S PCU Passcnger—Car Umt '
34, PCU'-kn'l: _ Passcnger Car Umt Kilometers (car~usage. output from traffic aSSIgnment
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model) .

35. QV func.: Quantity-Velocity function (input vsed in traffic assignment model)

36. RAM: Random Access Memory

37. RDA: Road Development Authority (of Sri Lanka).

38. R™ * Coefficient of Determination

39. SIDA: Swedish International Development Cooperation

40. STRADA: System for Traffic Demand Analysis (transportation demand mode! from

| JICA) - |

41. UDA: Urban Development Authority :

42. VCR: Volume-Capacitly Ratio (road link'cohgcslion index in traffic assignment
model) ' . : :

43. Vmax: Velocity Maximum (max. velocity for road links in traffic assignment model)
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