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PREFACE

In response to the request from the Government of the Democratrc Socialist
Republic of Sri Lanka, the Government of Japan decided to conduct the Feasibility
~Study on the Outer Crrcular Highway to the City of Colombo in the Democratic
Socialist Republic of Sri Lanka and entrusted the study to the Japan Internatrona]
Cooperation Agency (JICA). _

JICA sent to the Democratrc Socralist Republic of Sri Lanka a study team
headed by YANAGIDA Kazuro, Orsental Consultants Co., Ltd four tlmes between
- Novemnber 1998 to January 2000, _
The team held discussions with the officlals concerned of the Government of the

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

' -'area After the team returned to Japan further studres were made and the present
: report was Drepared '

: I hope, that this repont will contribute to the promotlon of the project and to
N the enhancement of fnendly relations between our two countnes

- 1 w1sh to express my smcere appreciatlon to the ofﬂcials concerned of the
'Government of the Democratic Soclallst Repubhc of Srr lanka for their close
. cooperation extended to the team IRERTE : ‘ : -

 February 2000 -

~ Kimio Fuiita
 President - L »
_Japan International (,ooperation Agency






Letter of Transmittal

February 2000

* Mr. Kimio Fujita
- President '
| Japan nternational Coopcration Agency

T_okyo, J épa'r_l

' Wc are pleascd lo submit to you lhe report on the Smdy on lhe Quter Circular nghway to the Clly of

' Colombo in Democratic Socmhsl Republlc of Sri Lanka.

: This sludy was conducted by Onenlal Cousullan!s Cornpany Limited, under a contract to JICA,
' dunng lhe pcnod November 1998 to February 2000 In conducting the sludy, we have examined the
- feamblluy and rauonale of the study with due cons:derauon to Ihe present situation of Sri I_anka and

B formulatcd the most appropnale pro;ccl

N : Wc w:sh to {ake thls opportumly to express our sincere gratllude to the ofﬂcnals conccrned of JICA

_ the Mmlstry of Forclgn Affalrs the Mlmslry of Conslrucllon, Japan Highway Pubhc Cooperauon,
and Japan Bank for lntcmatlonal Cooperallon The Mlms!ry of Transporl and Highways Road
Dcvclopment Aulhonty, the JICA Sri l_anka ofﬁcc and Ihe Embassy of Japan in Sri Lanka for their

- 'coopcrauon and assmlancc lhroughoul field survey
B Finally, we hope that lhis rcpori will contribute to fusther promolion' of the project.
' chy-lruly yours, _
Kazuro Y&é}lDA/ '

' _'Team Lcadcr,
Sludy Tcam for the Study on lhc

" Outer Clrcular nghway to the Cl!y
of Colombo

Oncn!a! Consu!tanls Companyllmlled .
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PROJECT SUMMARY

1. COUNTRY Democratic Socialist Republic of Sri Lanka

. NAME OF STUDY The Study on The Outer Circular Highway(OCH) to The City of Colombo

2
3. COUNTERPART AGENCY| Ministey of Transport and Highways Road Development Authority(RDA)
4. OBJECTIVE OF STUDY To carry out The Study on The Outer Circular Highway to The City of Colombo

1. STUDY AREA: Colombo Metropoh!an chlon(CM R), in the Western Province,

2. The OC]I Concept
@  Be partially-controlled: To allow for OCH access onb at pre- es!abhshcd mlerchanges WI.lh fences and bus
bays at the appropriate locations.
@  Bescparated by a median or green area: To secure the safely 0[0CH users.
@ Degrade- sepataled To ensure high levels of operation and the smooth ﬂow of lra[ﬁc
@  Be equipped with a frontage road: To ensure sufﬁctenl access lo the OCH as welt as mamlam current road
- and community integrity. i

3. Project Cost lelmalmn
Summary of Project Cosl of Foreign and Local Currency in 1999 Prices (mlllion Rs., )

Pa“ Stagc Forelgn : - Local - Total
pnon ‘ _l_n_l!!f'.l}i'?g?---; ........... 29694 ) L 2S5 L.5.9008
SouthemnHighway | 1 i rgaee 3566 30873 [ 62439
5 |IniialStage A 3216 ) 132404 ) 00 65180
Final Stage - 0 34950 0 34183 - 65133
: ' InitiadStage k. gy 20612l 39935
Project Cost 3 |'Final Stage 2036 | as00 [T 4,187
4 |AnitialStage o1 g 13647 | 0 26090
Final Stage - 71,2443 13647 | 26090
: Tolat | -mitialStege 1 0 643421 . 66663\ 13,1205,
L : “Final Stage 6769 | T 69330 13,7099
4. ijecl Cost and Beneﬁts of the ()Cllprcuecl (unit: millions of Rs at 1998 economic prices) .. :

2006 | 2010 ] 2020 .-

Vehicle running reductionbeaefit -~ -~ Coomsie| o 3 L 25217
Running time reduction benefit _ ' 1,8500 | ¢ 25123 52889
Air polfution reduction benefit : - 185 011 0
Traffic accident reduction benefit L ooogse| o Titses o 2400
o ETEE 27560 29096 80506 |

5. Implementation Plan and Recommendation . L .
1.1nitial construction is proposed for a 4- lane dual camagcway with grade separaled mterchanges, w1lh lhe
ptovision for subsequent w1dcmng lo 6 lanes. The mdemng shou]d be executed when lral‘tic volumes reach
" critical thresholds. It is anucnpalcd thal traffic \olumes of the OCH on some secuons w:!l reach about 55,000
PCUs by about 2020 (| .10 ycars after openmg) and lhal al this llmc wndemng may thenl‘orc bc wananlcd
2 Optional slagmg of the pro_;ect should be conSIdered as fol!ows L
Pa:t 1 Bandaragama Kottawa o S .
“This seclion will be 1rnplemenled as a pail of the on-going Soulhem Transport Comdor ijecl
" 1o Kotiawa on the Rt. Ad, “thh is to be funded by Ihe JBIC. ’ '
Part 2 Kottawa - Kadawata R
~The section cxlendmg from the nmlh cnd oflhc Southern Trauspﬂn Comdor al Kouawa to |he Rt
Al (Cotombo - - Kandy Road) should be conslmcled in parallel vulh Part 1 '
Pan 3 Kadawata CKE (Colombo —~ Kalunayakc Expressway) ' . _ _
This section also should be conslmcled mamedla:cly afler Parl 1 llowcvcr, the conslmcuon
schedule should be determined based on progrcss ofthe CKF Pro_;eci
Part 4 Bandaragama - Panadura . T
This section can bc deferred untid the CCOI!OH]IC sﬂuauon of the country has 1mproved and unul

traffic demand requires its construction.




" OUTLINE OF THE STUDY

: 'Democratrc Socrallst chubllc of Sri Lanka -

. *The Study on the 0uter Crrcular Highway to the Crly of Colombo

Study Period: November,1998~Fcbruary,2000 _ '

Counterparl agency: Mmlslry of Transporl and nghways Road Development
Authorlly(RDA)

" 1 Background
- :Over the pasl lwo decades the sectoml devclopment pollcy of the Government of Sri
Lanka has been to rehabrhtale its exlslmg road and rail mfraslructure Durmg this period,
& 'only rehabrhlatlon work ‘was undertakcn to 1mpr0ve the lransportahon system
o LI-Iowcver, traffic demand has been mcreasmg very raprdly durmg the past decade and '
Cthere is a shortage of road capacrty to meet the rising demand and proposed

o development plan Hence the Govemment of Sri Lanka has decrded to implement a

pollcy to develop a system of new hlghways to supplemenl exrstlng road eapacrty

| "‘_ These new hrghways have been 1dcnhf1ed by the Road Development Authority (RDA) g

and pre- feasrblhty and feasrblllly sludres have been carrrcd out with the aim of

S executmg some approprrate pro;ects

3 In response to a request from lhe Governmcnt of Srr Lanka the Government of Japan
has decided to 1mplement one of these pro;ects, i.e,, “The Feasrblllty Study on Quter
Clrcular nghwa}(OCH) to the Clly of Colombo“ (hercmafler referred to as the Study)

R ZObJectrve

lhe sludy w1|i be execuled to dlsperse trafflc congesllon and encourage development

E away from lhe hlghly densely populaled urban areas in the Western Province (hereon

L :'referred to as the Colombo Melropohtan Regron o1 CMR) thereby, achrevrng a beller

balance for growth

' '.5__':. ‘3 StudyArea E _ -
0 The Study area consrsts of lhe Colombo Melropohlan Reglon(CMR) whlch is

‘_-_,represenlalwe of the Wes{ern Provmce and 1s made up of lhe (hree admlms(ralrve

o -‘drstrrcls of Gampaha Colombo and Kalutara In respect to the Outer Circular Hrghway

jlself road trace alternatrves has been confmed to a belt 10 km in wrdlh and

s approxrmately 50 km in lenglh




4.The ocI Concept ' : _

One of the biggest transportauon issues facmg Colombo is the lack of an orbrtal or outer
ring road. The purpose of such a road in the CMR would be to encourage the
devclopment of current or future growth centers, to connect radlal routcs, and lastly to
divert through tralfic from the center of the city. . o |
Therefore, one of the major functions of the OCII wrll be the serwcmg of rclanvely

_'short dlstance trlps bctween exrstmg and fulure growth centers and cxtstlng radial

] routes Given this, it docs not seem advrsable for the OCH to be a fully controlled -

-~ facility like the K‘ttumyake Exprcssway On the other hand itis crucral for thc OCH to

_ mamtam rchtwcly high speeds ifitis to properly fulfil the functlons mentloned above o

It is suggestcd therefore, that the’ OCH be constructcd to a standdrd somewhcre

' bctween an artenal road and an exprcssway ‘Based on this, it is rccommended that the S

physrcal stmctures of thc OCH has the basrc characterlstlcs llsted below o - L :
® Be partially- controlled To a}low for OCH access only ‘at prc estab]rshed -

rmterch'mges wrth fences and bus bays at the approprrate locatlons oo

Be separatcd by a median or green area To secure the safety of OCH users

tratfrc

wcll as mamtam current road and commumty lntcgrlt)" ol

: 5 Ilrghway Allgnment and Desrgn :

A ﬂow chart 1liustratmg the steps used to selcct the method for determlmng the most
' approprrale hlghway alrgnment is shown Flg 1 ' ' ' -

Be grade- separaled '10 CHSUYC hlgh lﬁVclS of operauon and the smooth ﬂow of

jBe cqmpped wath a frontagc road To ensurc sufflclent acccss to the OCH as o

T he hlghway Cross sectron on OCH would be composed the follovwng ctements il P

- Camage way
B ."-':-'Center Median . ‘
- ~ Shoulder ( mcludmg Stoppmg Iane )
R Fronhge Road
SR .1 GreenBelt el S L A SR .
The cross section elements for the OCH apply the 4 lanes dual carnageway as an mmal - "
st'rge of construetlon The t'uturc tratfre demand m the year 2020 mdlcates the neccssrly )

of 6 lancs dual carnageway The 3, 5 meters wrde of traf[ ic lancs would be app!red for lhe o



" OCH. The ()CH is catcgorlzed for limited access conlrollcd road but 1t is asccrlamed
ot to dcm‘md cxpressway chwractensnc and vehicle dcsngn speed is 80km/h,

B Fi'g.l' Flow Chart__for A_I_iglimc:_lt Sclecti(}n Method

STEPI IP:LiousSludit_:s; Discussion with RDA

S T

. E)ctcrmination of Possible Highway Alignment(10km in Widlh)l o

- Coné_ep! of Urban Suétai_nabilily Land Acquisi_lioh Requirement |

ISclcc!ion of Preferred Possible Highway Alignmcnls] 7

Importance Factors(Engineering, Cost, Construction, T raffic, |

STE_PZ
' ) g _ So.ciq-[fcbr;lbmic, Df_:vclb-pnl_cni and l_in'vitohﬁ%c'n.lal)
. |E:va'l'u.atiori df Prcfcrrchosslible f.\li,.gnn'?cn!l _
. |.§cl.;(.:{i(-).l.]_.0f. N-Ios? A;I;l;.)r{.)é;ia_te'.}l.iéh‘waiy:}'\li.gnmcnll_.
ST[‘P3 ' ._Dc.lai'l.cd Sitc S-urvr.:y,. P;Ciiﬂ;%ﬁaf;’ Df"S'E“ ?'_1'.-’. Ecpﬁomic & F‘f’l’fﬂ“fﬂ -

' Ilmplcmcnlalion Plan for Recommended Highway Alignmcnt] :

'6 ’I‘raff‘c Dcmand Forecasts for 2010 & 2020
" "_By applymg the cahbratcd traff:c allgnmcnt modei forccasls for 2010 and 2020 are.
'  ] camcd out after mputlmg thc future road nelwork for lhc targel years of 2010 and 2()20 B _
The OCH would be a h:ghly traveled facrhly For examplc, in the year 2010, a dally o

. -:,'_,lotal of about 91 000 vehlclcs would u‘;c the OCH, while in 2020 this total would be

, o about 142, 000 vehlclcs pcr da)' “The averagc lrafflc flow for a scctlon of roacl on the -
o " OCH would be aboul 37, 000 pcus in 2()10 and 45 100 peus | in 2020 _ .
Lo "-Espe(:lally, lhc mosl congeslcd parls of the OCH would bc in lhe mlddlc and the least .

s congesled parls at the tall ends. Howcver the rorthern tall end has much hlgher lrafﬂc
- "?__'volumes (34 500 pcus) as compared (o the soulhcrn lall cnd (19,200 pcus) ' '

o leen thesc lrafflc volumcs, 1t |s %uggcsted that lhe OCH be constructcd as a 4 Iane SR



facility. And except for the southern tail end of the OCH, it is suggested lhat the OCH
be made into a 6-lanc facnhly for the year 2020.

7. Engmeermg Study and Project Cost I‘sumatron
T.1Engineering Study

(1)Design Speed T R : R
' .~ Roule name - Road standard applicd - Design speed
Outer Circular Highway : | Class 1, type3 for Japanesc roads | -~ 80km/h
OCH Inlerchange | Class 1 Japanese interchange ' B 40 km/h
(3)Slruclure Desrgn -

The following struclures shall be proposed lhrough construcllon of ihe Ouler Crrcular '
| nghway _ ' - ' )
(a)Bridges for crossmg river
(b)Brrdges for crossmg the exrslmg major roads
) (c) Bmlges for crossmg the exisling mmer roads
(d)Bndges for crossmg the railways
(c) Viaducts for crossing rarlway '
“(f) Overpasses for cross over the OC[I
-(g)Culverls for cross under the OCH

_ ijeeuosulsumajmn

“The basrc premlses in estlmalmg the prolect cosl are as follows

1) All lhe conslrucuon work will be executed by eontractor(s) to be employed for Ihe_ ‘ S

hrghway unprovemenl

2) The unit cost of each cosl componenl was determmed based on lhe economlc L

oondrhons prevarhng in 1999 (Rs 1 0= - 1.6 Yen)

3) The engmecrmg servrce which consrsls of bolh detalled engmeermg desrgn and SRR

_ conslruclron supervrsron has estrmatcd as 8% of conslrucnon cost, The tendermg SRR
| _assrsl work w1|l be obvrously requrred at lhe llme of tendcr It esumates lhat 2% of S o o

- construcllon cost normally adopted

) Land acQursrlron and resetllemenl cost were worked out ln E[A on the basrs of e

- marke{ prrce esumatcd by land assessor

5) Physrcal contmgency is eslrmaled o be 10% of the total of construcnon cos{ land_'_'. = : R
- acquisition and reselllement cost engmeermg services cost meludmg supervrsoryf,_ S

_scrvrces cosl



| 6) Currency :
" Exchange Rale In Dcccmbcr 1999 pnccs (cxchange rate used: RS.1= 1.6 YEN)
)] ’laxahon ; - '

(@ ClVllWOI‘kS‘ IR R
'-GST P S - 12.50%

c - Defense levy on 1mports o . 6.00%
_ o+ -Taxon crvrl works (GST/ CD/ D1 ) . 18.90%
‘ (b) Consultmg Scrvrces GST only o 1250%

- '_Summary of Project Cost of Forergn and Local Cun‘ency in 1999 Prices (million Rs )

Part Stage Foreign’ Local | otal .

| Southorn Hishway | - 1 _!!!.ll.l?.lﬁ!‘@ e | ..29694) - 2931.5] 59008
uthern Highway 1§ - Ffinal Stage | ~3,156.0] 3,087.3| 62439
’ o s 2 ___________________ el 0 __.: _________ N ______.‘7 _______ S ’

Project Cost | 3. i et e | aisn0| T 4187.6|
L | 4 |dnitialStage | 1,2443) 136471 260901
% {Tinal Siage | 124431 136471 2,6090]

Total |5 i Stage | 6,7769 | 6,933.0] 13,7099

o S.Ens{rfronnrentai and Social Irn[imc‘tAssesnient'

£ ’lhc purposc of the EIA is to ensurc that lhc potcnual cnvrronmcntal consequences of

- "the proposed OCH ate rccogmzcd carly for reqmred mlugatory acllon which wrll be

o takcn into consrderallon in prO_]CCl phnnmg and dcmgns

- -In conclusmn the prolect is envrronmenlaliy acceplablc provrdcd lh'll the
'cnvrronmcnlally acceptablc road lracc rccommcnded in the EIA is con51dcred and the -

o mrtlgatory action lmplcmenled Moreover the dc{allcd design ShOUid mcludc

L envrronmental safeguards and recommendcd Pro;cct Momlormg Commrt!cc should

3-'j'closely momtor the 1mplemcntauon of the mmgalory measures In addluon a

s 'rcsettlement plan mcludmg potentral rcsclllcment sues, compcnsatron for d][fercnt

' ‘;"categorles of peoplc to bc relocaled and a trmc scherlule shouId be formulated

o unmedlately aftcr the dctcrmlnallon of lhc fln'rl road alrgnmenl



9. Prqrect Cost and Economrc and I*rnancral Evaluatron )
The Economrc !ntcmal Rate of Return (ElRR) of the OCH Project, whrch rcprcscnls thc
: nwcslment effrcrcncy of the prorcct is estimated to be 18.87% per annum. Accordmg to
the sensitivity analysis drscusscd in morc detarl below, the I:IRR for thc cntrrc o
o construction of the OCH could vary anywhcrc from 16 14% to 21.98% per annum The
- sensitivity anaiysrs consrsts of nrnc cascs whcrc OCH pro_recl costs and bcncfrls increase '
- or decrease by 10% from thosc of the Basc Casc (i.c., when %here are no changcs in
costs or bcnofrls) The FIRR cxceeds the socral drscount ratc or opporlunrly cost of -
| .caprlal of 12% per annum rn Sn Lanka by a fair amount ' SRR

ﬂmﬂgjoﬂm_ﬁchMmUhM&E@m

'Fxcludmg operatron and mamlenancc costs and taxes, the prolccl cos{s for Part 1 Part 2

Parl3 and Part 4 at curreni prlces for 1999 is cstrrnatcd to be 15 367 mlllrons Rs As for HE
- lhe bcncfrts of the pro;ect a breakdown for lhc ycars of 2006 2010 and 2020 are R

o showu as fo]lows ', o S - R
' ProJect Cost and Beneﬁts of the OCH Prq;ect
(unrt nnllrons of Rs al 1998 cconomrc prrccs)

| o T 2006 - [ 2010 T 2020 |
Vchicle running reduclion benéfil _ B 751.6 - 3287 02,5217
Running time rcduclron bcnefrt - 1,850.0 12,5123 52889
Air pollution reduction bcncfrt ) 7851 20 SRR |
Traffrc accrdcnt reduclron bencfrl - B 75.9 - 3951 - 'f 240.0
Total [ 27560] " 29006 80506 |

| As the above table shows, the bcncﬁts from the OCH prOJcci are largc For cxamp]c, the o

' benefrts from lhc rcduclron m total runnrng lrme for lhc frrst four ycars from the o

bcgrnnmg of opcratron can pay for thc pro;cct s cosl

" lherc arc four possrble OCH prolecl opnons (1) completron of Part 1 (Bandaragama ~-

Rt A4) only, (2) complctron o[ Part 1 and Part 2 (Band1ragarna - Rt Al) only, (3)
rcomplelron of Part 1, 2, and 3 (Bandaragam1 - CKE) only, (4) comp]clron of the enlrrc A

OCH (1e Part 1 to 4) The cvalualron of thcsc is carrred out below rn ordcr to o

' detcrmrnc {he feasrbrlrty of construcnng the entrre OCH as well as rls separate_':_ "

' componcnts

In foliowrng Tab the bcncfll/cost (B/C) ratro and lhc nct prcscnl worth (or benefrls )



minus costs) were esnmatcd for each of the four options of the OCH and are as
indicated in the said table. A dlscount rate of 12%, which i is a common threshold for
developing counmes, was applled in the calculahon of these cstimales.

B/C and Net Plesent Worth for the 4 Optlons of the OCII

Option - B/IC B- C

~ Option 1 o o
(Bandargamc R A4) 217 * Rs.4,767 million
: Opt10n2 7 S - L
(Banadargamc Rl Al) ©3.23 . Rs.13,869 million .

, Opllon3 e _ L
(Bandaragamc CKE) 193 - - Rs.8,826 million
Oplion4(ennre OCH) L _ e

(Panadora - CKE) 1.74 ~Rs.7,713 million -

o As the abovc table mdlcatcs from the pcrspecuve of thc B/C ratlo and et worth all of |
" the OCIi opuons can be said to be feasible. That is, anythmg over 1 for thc B/C ratlo, or

a posmvc net worth is theorehca]ly worlh constmctmg _ L ' L
Howevm Opuon 2 is by far the most al{racuvc or feasible portlon of thc OCH w1th a
_ net worth of Rs 13, 869 mllllon or approxlmalcly 1.81 tlmcs ihat of Opllon 3, Wthll is

- the next mosl altraciwe scenano In addmon, thc return on per rupee spent for oplmn 2
o _'715323t1mcs ' L ' Co

Thercforc lhe 1ssue herc is whether or not to construct anylhmg beyond Part 2 i.e.,

whcther or not to lmplcmcnt Opnon 3or 4 For this purposc the economic mtcmal rate

_of relum is calculatcd for Ophon 2,3 and 4 below. )

FIRR for lhe OCH ijcct (Opuon 2 (umt % / annum))

l T o T T Cost B
B N T 10% increase | Unchanged 10% dccrcasc

v ) 10% ingfease 26,35 L 27.92 - 2975
Benefit .- . | Unchanged - L 24.86 _‘-:‘.'.’3;';52'6;35?:—ii::-‘f?i’- 28.10 - -
] 10% deerease 23.29 24.70 2846

. Note: Co!br(_:d bqﬁc_is base t:a_se for this option g




EIRR for the OCH Project (Option 3 (unit : % / annum))

~ Cost - : ]
n 10% increase | Unchanged 10% decrease
10% increase 20.07 21.50 23.19
Benefit Unchanged 1871 - 1.-::2006° 5] 2166 -
' 10% decrease 1729 18.57 - 2123

Note: Colored box is base case for this o'pti_on.

BIRR for the OCII I’ro,]ect (Opuon 4 (umt % I annum))

\ 10% increase | Unchanged - | 10% dccreasc’

L 10% increase - 18.88 - 2030 2198
Benefit Unchanged .. - 17,53 0 |GRH18.870 N o 2046
L 10% decrease - 16.14 c 174 - s 1991 .

. Note: Colored box is base case for this option =

The EIRR for all of lhe scenanos of thc above threc optrons is grcater lhan lhc socral ‘ _
' dlscounl rate of 12%, indicating that construchon of the entire OCH can be (lccmed S

| : fcasrblc @i.e., the lmplementatlon of Opnon 4) Conslructlon of lhe enhre OCH would f; )
- produce an EIRR of 18.87, whlch is in 1tsclfsufflcrentJushfrcallon for its complchon L

'However the Base Case (i.c., no change in bcncfrls or costs) for each of the abov:: ._: _'
_oplions |lluslrates a srgmﬂcant difference in EIRR lcvcls For Oplron 2 it is 26. 35%, for_'._. SRR '

~ Option 3 20. 06%, and for Opuon 4 18 87% The hlgh EIRR for 0pt10rr 2,whlch was

~ shown [o be robusi in the abovc scnsrhvrly analysrs mdrcales a need for lhlS porllon of SR

the pro;cct to be rmplemcnled as soon as possrblc The EIRR for Ophon 3is also robust L |

‘and remains well above 16% (a figure that usually srgmﬁes the borderlme for a'_
desrrablc prOJcct) As for Opuon 4, it declined to the 16% level durmg the sensrtlvny

'analysrs mdlcatmg ihal somo conslderallon should bc gwcn prror to its 1mplementallon. T

* It should also be menhoncd herc lhat allhough the total ncl worth of lhc pro;cct declmes-;'_'—.‘ o

‘with the rmplcmcnlatron of oplrons beyond Opllon 2, they str!l producc bcncfrts lhat are . . |
srgmhcant in absolute terms. In addmon Opllon 2’s hrgh EIRR does not negate ihc‘ T

jusuflcation for 0pl1on 3 or 4, but mdlcates the urgency in whrch it should be addresscd :i;-_." B Sl
_ Fmall)", f rorn a road nelwork vrewpomt 1t is crucral lhat (he CKE be comecled wrlh the' S

! Sou!hem H rghway vra lhe OCH



. 10 Implementatlon Plan and Rccommendallon
~ The 1mplemenlauon plan and related rccommcndatrons for the construction of the OCH

are bneﬂy d_cscrlbcd

llmtral consiructron is proposcd for a 4- lanc dual carriageway wrth grade
separaled mlerchangcs with the provrsron for subscqucni widening to 6 lanes.
. ' _lhc wrdcmng should be cxecutcd when traffic volumcs reach critical thresholds.
S (1 antrclpated that lrafflc volumes of the OCH on some sechons will reach
about 55,000 PCUs by about 2020 (ie.10 ycars after openmg) and that at this
. time wrdcmng may thercfore be warranted. : :
2 Opuonal stagmg of the project should bc consrdcrcd as follows
- Part 1 Bandaragama Kottawa - - ' e
This scctron wrll be 1mplemcnted as a part of the on—gomg Soulhem'
Transport Corndor Pl’OjeCl to Kouawa on lhe Rt A4 which is 1o be
_ funded by the JBIC. '
= : PartZKotlawa Kadawala
ic secllon cxtendmg from lho north cnd of lhe Soulhem Transport
Corndor at Koitawa to lhe Rt. Al (Colombo Kandy Road) should be
JNER conslructed in parallel wrlh Partl _ :
ParlBKadawala CKE (Colombo Katunayake Expressway)
ThlS seclion also should be constmcled nnmediately ‘after Part 1.
However lhc construcllon schcdulc should be determmed based on
progress of the CKE Pro;ect
Part4Bandaragama Panadura o
Thrs sccuon can be defcrred unlrl tho cconomlc srlualron of thc country .

has 1mprovcd and unul traffrc demand requires ils conslrucﬂon
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CHAPTER 1 GENERAL
1.1 ‘Introduction

Over the past two decades, the sectorial development policy of the Government of Sri Lanka
has been to rehabilitate its existing road and rail infrastructure. During this period, only
relnbilitation work was undertaken to improve the transportation system, via the execution of
8 number of road rehabilitation and improvement projecls. Howev’er traffic demand has
) been i increasing very rapidly durmg the past decade and tlrere is a shortage of road capacity to.
'meet this rlsmg demand and proposed development plans Ilence the Government of Sri
Lanka has decided to implement a pohcy to develop a systemi of new hlghways to supplement
exrstmg road capacity. - These new hrghways have been rdentrﬁed by the Road Development
~-'Author|ty (RDA) and pre—feasrbrltty and feasrbrlrty studies have been camed out wrth the aim
- of executmg approprrate projects '

' In response fo a request from the Government of Srl Lanka, the Government of Japan has

decided to nnplement one of these pl’O_[eClS i.c., “The F easrbrlrty Study on Outer Crreular
'Hrghway to the Crty of Colombo” (hercinafler referred to as the Study) The provrsron of an
' outer crrcular road for the Crty of Colombo is a long felt need and its realr?atron an earmest

wrsh of the Govemment of Srr Lanka o

Accorclmgly, the Japan Intematloml Cooperatron Agency (JICA), the olﬁcral agency

- responsrble for the nnplementatron of the techmcal cooperation programs of Japan, decided to

| undertake this Study, in close eooperatlon with the anthorities eoneerned in Sri Lanka from
November 1998 till Aprrl 2000 '

| 71.2 - Background

:Thc present supply of transportatlon faerhtles and scrvices is m'ldequate to meet the |

E contmurng increases in traffic demand espeerally in the Westem Province (hereon referred to

7 'as the Colombo Metropolrtan Regron or (,MR) Hence there is an urgent need to increase '
A thrs supply 'lhat lS, as a result of an madequate road network and road capacrty, traflrc

P congestron and low travel speeds are becommg common place

'"-:_One of the problems facmg the CMR is the lack of‘ an orbrtal or outer ring road Many of the S
' current radlal roads are already congested and are operatmg at capacrty '[herefore the present '
'-'_road network is mcapftble of dealmg wrth any future merease in fravel dcmand The purpose -

N OUTERCIRCULARHIGHWAY T TRiGEIT LT T JICASTUDYTEAM
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of such a road in the CMR is to encourage the development of current or future growth centers,
~ to connect radial routes and lastly to divert through traffic from the center of the city. That is ,
 the castern part of the Colombo is aIrcady saturated and the Urban Development Authority
(UDA) wishes to shift some of the city’s core urban functlons and populatlon to the outer
, Suburbs in order to reduce congestion and to control urban sprawl. '

Although ongoing improvement of the Bascline Road will divert intra- -regional trips from
going through the center of Colombo, all the other road rmprovement schemes would funnel
more tratﬁc into thc already congested core of the CMR ' b
Moreover, none of these schemes would connect the radnl routes or connect the present and
; future growth centers that the RDA envisions in the CMR. These two points are crucial if
_ CMR is to solvc its problem of congestron sprawl mcreasmg tmnsportatron cost, ralsmg :
automobrle emrssrons ete, that occur witha uni-core city. ' '

._ Grven thiS backgrormd an outer rmg road (heremaﬂer referred to as the Outer Crrcular
' illghway or OCII) has been 1denttﬁed and proposed as one solutron for coping with the

B above- mentioned problems ’Ihat is, the OCH would reduce traﬂrc congestlon by provrdmg an -

: effectrve bypass for north-south bound traﬂrc as well as by reducmg the amount of through

 traffic that occurs l'rom inter- corrldor travel via the mrprovement of the mtercomrectrvrty o

bctween the present system of radtal trunk roads Moreover, the ocrH ‘would drsperse and _'
encourage development away from the hlghly densely populated urban arcas of the Ctty of |
' Colombo, thereby, achlevmg a better batance for growth, ' :

1.3 Objcctive

'Ihe objectrvc of the Study is to oxamme the feasrbrllty of constructmg the OCH for the Clty |
of Colombo wrth the target years of 2010 and 2020. TSI

lhe OCH wluch wrll be located approxmrately 20km away the Crty of Colombo has been o
‘ sclected in order to eﬂxcrently ‘cater. to mcreasmg traﬂrc demand to mlmmrze traffic

| congcsllon on emstlng trunk roads radratlng from the ctty, and fo- encourage regtonal”
_ developmcnt and a better balanee in urban growth The OCH will connect the trunk routes of

Colombo- Galle—lla:rrbarrtota Wc]lawaya (A2) at. Panadura Colombo Ratnapura Wellawaya- _ R

' B'rttrcaloa (A4) in between Kottawa and Homagama Colombo Hanwella Low Level Road
(AllO) at Kaduweh, Colombo- Kandy Road (Al) at Kadawata, Pelryagoda-Puttalam Road -:' :
(A3) at Welrs'rra and the proposed new htghways of Colombo Katunayake Expressway and .
Southern l‘ransport Corrrdor : Cile : S R

GUTER CIRCULAR HIGHWAY . - - - PAGEL-2 - E T JICA STUDYTEAM -
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14 Study Area

The Study arca conslsts of thc Colombo Mctropohtan Reglon(CMR) \Vhlch is representative
of the Western Provmce and is made up of the threc adwministrative districts of Gampaha,
Colombo, and Kalutara In respect to the OCH itself, road trace alternatives has been
confined to a belt 10 km in w1dth and approxrmately 50 kmi in lcngth

1.5 Scopc of :thc Study and Study ‘Ap_proa'ch o

The Study has bcen exccuted it the '1rca descrlbcd in thc prcvrous clause. The major focus
of the Study is to selcct the most feastble allgmnent for the OCH within this area for the Clty
of Colombo taking into account socroeconomlc, envrronmenhl and techmcal 1mpacts The
basw approach of the Study is as follows o : L
1) To select the most suitable road trace and scenano for the OCH based on analyses of
_exnstmg data/mfomtatlon and datalmfonmtlon gathered from surveys concerning soc;al

g transportatlon enwronmcntal and technical activitics in the CMR '
- 2) ) To maximize the fcasrbllrty of the selected road trace and scenano via a more detalled
_ analyses and design regimen takmg all of thc above actlvrtres mto account.

: 53) =To provnde a reahstlc mlplementatlon plan that adequately takes into account the local
: conslrucllon market llfecycle costmg, mamtenance and approprlatc conslrucllon phasmp

- and work p'lck'tgmg

" OUTERCIRGULARHIGHWAY . PAGEI-3 - = = - . . . ~JICA STUDY TEAM
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 CHAPTER?2 ~ PRESENT SITUATION
2.1 . Natural Conditions
21l 'I‘opography' .

The main is}and of Sri Lanka has a maximum length of 435 kilometers in the north-south
, dlrecuon and a maxmlum width of 240 kitometers in the east-west direction. - The land arca
©is 65 525 squarc k;lometers From sea level, the_ relief appears to ascend more or less in
- steps of three peneplams toa maximum elevation of o_ver 2500 meters at Pidumtalagala. o

_ The project area traverses across different lypes of tand topography, Whlch consists of flood
p!alns, hllly terram, wetlands and flat areas of ralsed beaches D

'.'Along lhe proposal route undulatmg hllly terrain or 1solated round hlll con31st1ng of
precambrlan rocks and its residual soil, rise to about 10 to 50m above the mean sea level
- (MSL) Intermittently, the valleys are srtuated betwcen the hills, - The valleys are filled with
< alluvral materials orlgmatmg from the flood plains of adjacent rivers. Therefore, the low
- lands between hills are generally flat, ~ Paddy has been eul(rvated in'some of the vaileys

_ g pamcutarly those at a hlgher elevallon {more th'm about 2 to 3m above the | mean sea level

| (MSL). - Low-lymg va]leys (less than 2 to 3m above the MSL) in Welisara, Wehwrta and

~around Bolgoda river consists of marshes . :

212 E Climate and ﬁydrology T
: The cllmate of Sri Lanka is charactenzed by troprcal - monsoon wrth a marked scasonal

rhythm of: ramfall - The troprcal condmon is due to her iocalron between fatitudes 6° and
- 10° north of the equator The monsoonal conchuons refer to two seasonal wind reglmes '

- separated by two perrods of light and varrabte wmds The W0 monsoon perrods Southwest

Monsoon (SW May - September) and Northeast Monsoon (NE, December February) and the -
- two mtennonsoon perrods, I‘lrst lntermonsoon(l“ 1M, March - Apnl) and Second'

: Intermonsoon(2“°‘ IM October - November), control the rainfall rhyihm The project -

L (Colombo) area recelves an annual rain falt of 2, 400 mm consmlmg of 350 mm durmg the 1*
O IM penod 1050 mm durmg SW perrod 700 mm durmg 2“" M perrod and 300mm durmg NE

- perrod

S he pl‘OjCCf. area has a mean temperalure of 26(, durmg October to February and 28 C
_durmg the warmer monlhs of March to September The dally temperature rises to a

, OUTERCIRCULAR HIGHWAY - - PAGE?-I Sl ' REL JICASTUDYTEAM
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maximum (30 - 32°C) on the'average carly in the afternoon and falls to a minimum 22 .
26 C) shortly before dawn. The relative humidity varies from 70% during day to 90% at
night. Durmg IM perlod the hottest scason of the year, the relatrve humidity remains high.

Excessive rainfall with bursts of intense rain wlthin short intervals is the main cause of floods.
- Such events are generally associated with cyclone wind circ'ulation in the low and mid
' Of the 103 river
. basins, Kelam Kalu, Gin, Nilwala and Mahawelr experrence floods almost annually 'md about
- 200 ,000 people are affected each ycar In June 1989 K'tlu Kelam and Gin rivers over flowed

* troposphere and also with arcas of low pressure, depressions and cyclones.

their banks by high ramfall and the lower catchment areas suffered flash floods, Several earth
It was reported that 300 people died and 15,000
" houses \\ere darmged The major floods of May and December of 1982 and June and July

slips occurrcd in the Kegalle drstmct

of 1934 were drsaslrous to many areas. The number of families aﬂected in 1982 was 129 469
- and the expendtture for rellef measures was Rs 14 miilion whtle in 1984 Rs 49 mtlhon was
spent on 297,237 farmlres ' . :

- ,- Floodlng of Kelam G'mga is 1mportant as-it aﬂects the crty of Colombo Major floods have ‘_ e

occurred in October 1913, May 1927, May 1939 May 1940 August 1947, October 1966
October - 1967, July 1989 and June 1992. Mmor ﬂoods occur almost every year Many
 parls of the City of Colombo were submerged on June 5“‘ 1992 when 494 mm of ram full

K occurred in 24 hours C

| Frequent blockages in the dramage canals that carry away rarny water worsen the ﬂood
| srtuatron in Colombo.  Flood protection works in the Kelanr Ganga go back to the Dutch _
perrod in the 18“' century when a small protectron bund on the left bank was constructed A
" canal system was also constructed for the dual purpose of transport of goods and for dramage '_ '
- of water from the ﬂood plams The exrstmg flood protectlon bund was constructed m 1930 by L
 the British. Rccently steps have been taken to control floods in Gin Ganga and Nrtwala.
. Ganga with protecnon schemes The Department of Irrrgatron wrth the ¢o- operatron of the |
.. World Meteorologrcal OIganlzatlon installed a rcaltnne flood forccastmg system for Kelam

. Ganga asa pllot pro;ect The maximum ﬂood peaks in some rwer are shown in Tab 2. 1

- TO THE CITY OF C_OI_OMBO

L Tab2l Maxrmum Recorded Flood Peaks in Some Rivers R L
Name of River Catclnnen_t Area . | Flood Peak |Dateof - : | Observation . Station T A
L (sg. km) (cu. m/sec) Floods = | Period S R B

Kelani Ganga | 1463 - 6808 1989-6-4 -~ | 1948/96 . | Glencourse

| KaluGanga - | 2597 . - 2829 1942-8-16 | 1944596 -~ Pulupaula -
GinGanga - - | 681 - 1387 1940-5-18 ° | 1928/96 - | Agatiya -~
Nilwala Ganga [ 411 ~ =~ 12500 194(}-5_-16 : 1940/96 = - " ' | Bopagoda -

" Souree Dep of lrrrg-mon Hydrology Drvrsmn _ \ R o
OUTFR CIRCULAR HIGHWAY ' PAG‘E 2—2 : " JICA tSTUDY TEAM
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2.2 Socio;-Economi.c_Charactcristics
221  Administrative Styue(llre of Co]omho i\letrolioii'téh chion (CMR)

Sn Lanka consnsts of nine Provmces, which are Westem Cenlrai Southern, Norihem, Ea.stem Nonh
' Eastem North Cemral UVA and Sabaragamuwa Western Province, \-.h:ch consists of Colombo, Gampaha
and Kalutara Dlsmcts, is rcgarded as Colombo Metropolitan Regmn (CMR) Each Distriet, in turn, cons:sts

~of some Dwas:onal Secretariat Dawsmn (DS ansnon)
222 . Soci-o-Economic Charactcrisﬁcs in the Study Arca _

' 1) Populatlon oi‘the Study Area | . _ L
- The Sludy Area COHSIStS of 14 DS Dmslons and in general there is at least one townshlp
© in each DS Dwnsmn which falls wnlhm the road comdor The total populahon and the
populatlon densuy in cach Dwnswn are shown in ab.2.2.

L © . Tab, 22 ‘ Popu]a'tion in'the St(uly Area 700
DSDlVlsmn Extent in (km) : POpulatmn Populatlon densnty

RIS _ , , = (personslkm )
,Ja-hla T T 65 3 s o 198835 oo 13044
Maharagama* 13940 - 1201389 _ 5111
Kelaniya =+ |23 =< - © .- |128258 - - ]|5552
Biyagama - |61.6 . |115911 . |188}
Kaduwela - 187 - 145525 | 1672
Kesbawe = - 13575 0 L 1128307 3589 .
Mahara - - - |494 - 7 |87327 - . . |1767
Wattala - - & 546 | 15347 o 1 12810
Kollonnawe =~ © [13 - =" 1103405 7954
Bandaragma -~ . |58 . - -« |66227 . 1141 .
Homagama . - |67~ - 100803 - = 1504
Panadura 2 S9 .- o 178652 - 13028
Gampaha -~ |146 -~ . 125747 - . ¢ 1763 -
Nugegoda i e R < LI | 7450
Total . Co 162943 S 1647276 - 12610

- The famlly swe of the populahon would be an 1mportant feature in the demography wuh _
' rcgard to the proposed project Tab2 3 shows the detalls of famlly sme m each DS

dwnsmn

- OUTERCIRCULAR HIGHWAY - . - PAGE2-3 - .~ : JICASTUDY TEAM ™
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Tab, 2.3 Family Size in the Study Avea -

DS Division Total populatlon Family size
Ja-Ela 198835 : ler ]
Maharagama 201389 6.8 - '
| Kaleniya 128258 : 52
Biyagama - 10 R e kX
Kaduwela 145525 . - 142
Kesbawe -1 128307 146
Mahara 87327 5 - 149
Wattala 153477« - BEE
Kollonawe 103405 - |88 -
Bandaragama 66227 ... - 143
Homagama 100803 -~ - 143
Panadura 178652 . - }52 ..
Gampaha 25747 R
© | Nugegoda A3411 T e e
Total - 1647276 . L 5 1 (averagc)
a) Ethnic Groups

People belongmg to all the major elhmc groups in Srl Lanka llvc in thls arca The ethmc |
: categorles 1nclude Smh'ilcse (about 90%) Tamll (3%), Muslim (5%),. Burger (4%),'*

. others (2%) The hfe styles of these categones h'we clear dlﬂ‘erences T he majonty of .

Sinhalese people have been hvmg m these areas for cenlunes The I"muIs have nugratcd
: from outsrde areas, mamly from northern or the cenlral parts of the country

b) Lconomle Actlwtles o . , SRR
~ When compared with other p'ms of rural Srl Lanka, the majorlty of famllles in the Study
: Area has assured and rcgular income sources T hese CCO]IOI]‘IIC acnvntres are shown in Tab

2 4 R _ : :

i Tab 24 CompOSltlon ofEconomlc Actmtxes N e

_ Category

Number ofPersons = x S
Govt. employment - | 106597 - 28.2 if" e T
Private sector employnient - | 126269 334 1
Labor work ( daily pard) 35388 . o 93 . ¢
Agriculture . . 13268 = .t 35 i
Business < -7t 0 10213 &0 0 o a g
Foreign employment .- | 13883 36
Self employment . - 7mmMe - o 119.0 0
Total 1377334 . -] 100
OUTER CIRCULAR HIGHWAY TAGE 2-{! JICA STUDY TEAM
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2.3 Transportation
2.3.1 Road Network Structure

The road network structnre of the CMR is mainly radial and runs in an cast-to-west direction
(see Fig. 2. 1). Most of these roads are two- or three-lane undivided highways with optimum
_ capacities of approxrmately 1200 pcus per hour per lane. Exccpt for Galle Road, there are
 very few major north- south routes (i.c., cross-town connections). ‘Moreover, except for the
Basclme Road (whlch is under constructlon and will serve essentially as an inner ring road),
there are no orbital routes in existence. This means a large proportron of trips in the CMR are
gencrated m the castern suburbs and rural areas and have their destinations
concentrated at the core of the CMR in the west, i.e., the Colombo Division. There arc cight
ma_lor east- west routes that serve as the main radml routes for CMR and they are as follows:
1) Route A3 (Pehyagoda—Putlalam Road),
2) Route Al (Colombo Kandy Road)
a 3) Route A110 (Colombo -Hanwella Road),
4) Route AlSp (Kolluprtl}'a -Sri Jayawardena Pura Road),
' 5) Route A4 (Colombo Ratnapura-We!lawaya -Batticaloa Road),
- 6) Route B34 (Coiombo -Horana Road),
' '7) Route A8 (Pandura-Nambapana—Ratnapura Road), and
- 8) Route A2 (Colombo Galle- Hambantota Wcllawaya Road)

[ Another 1mportant characterrsttc of the road network is that it provrdes few mter-modai X
* transfer opporlunities with the railway, which runs parailel with significant portions of A2, Al,
A3,and Ad. In fact, the only good inter-modat transfer location is in Fort®.

2.3.2 Rail T_ransport
As mentloned prevrously, rall transport accounts for only a small number of the tofal trlps

' made in the CMR desprte its routes runnmg para]lel to highly congested road comdors This
-' is due in great part to poor Ievels of servrce Of these trips, about 51% have both their origin

B and deslmatlon within the CMR and another 29% have a trip end outside of the CMR -

boundary Over the past decade the growth of infra- CMR trips has grown much faster than
: that of mter-regronal {rips, meanmg that the rallway is bccommg an mcrcasmgly nnportant
' urban and!or commutcr service'. In fact durmg peak hours, many trains carry passenger loads

- well in excess of design capacnty (see Tab 2. 5) However on all of the four railway lines in

K -_ __Colombo (see Fig. 2.2), the busiest scctlorls are away from the crty center, mdrcatmg that rail

s aiso used as publlc transport in local areas®.

S 'oumr CIRGULARHIGHIVAY T PAGE?—.S T TR UICA STUDY TEAM
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Tab. 2.5 Maximum Train Load Factors

Line Rolling stock Design capacity -~ Maximum load Load factor

Main Loco+14 2,160 3,083 T 131%
| - S8 unit 1,331 2,114 159%
“Coast . - SBunit S35 127%

KelaniV. - -~ S7wiit =~ 7687 1,194 - 174%

Source : SLR load survey
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