10.7 REVENUE CALCULATION
10.7.1 Forecast of Future Treaffic Demand after Toll Fee is Infroduced.

\[elhod for tratfic \olume forecasting after introduction of toll fee is basically same as
the one¢ used in the economic evaluation. But the toli fare is converted fo travel time by

applying the vatue of time. The road network used for the trafiic assignment is Case § (the
case where Projects A and B are both opened).

In this calculalion, trip cost (T) was defined as

T =t + FjV
Here, T : Trip cost (in terms of time)
1 : Original travel time {minutes)
F : Toll chaige (in Rs.)
Y : Travel time vatue {in Rs./minutes)

Value of lin'ie was assumed as shown below, by applying 0.281 Rs fmin (figure used in
the economi¢ evaluation) for passenger cass, 0.409 Rs./min for lorriss (time related vehicle
operaling cost), and average fravel time value was calculated at 0.34 Rs fmin (in 1982
‘price) by usiﬁg the composition ratio of {raffic volume. Then, the real growth rates of per
capita GNP were applied to get the fulure ime value in 1990 2nd 2000:

Year 1990 : 0.42 Rs.fmin
Year 2000 : 0.56 Rs./min

10.7.2 Tell Rate and Toll Revenue

The chénge-s in traffic volume and foll revenus were investigated by changing the toll
fate. 2 types of toll sates wege taken into account: Flat rate system and Distance propor-
tional rate system, Traffic assignment simulation was caried out for cach type of toll
system according to the toll rates shown in Table 10-4. Here, the ratio of toll rate belween
light, medmm and heavy vehicles was assumed to be 1:2:3. And only the weighted
average toll zates were applied to traflic assignment process.

The results are shown in Table 10-5, Fig. 10-2. In Table 10-6 and Fig. 10-3 average uti-
lized distance of Expressway are shown by each toll rate.

Evenlually, maximum toll revenue can be atfained at the toll rate of 10 Rs.ftrp (light
vehicle, year 1990, flat rate system) and 0.5 Rs.fkm (light vehicle, year 1990, distance
Pmpomonal tale systém). In the year 2000, although the maxinmm revenue point cannot
be found oul In the case of fal rate system, the rate of 1.25 Rs.fkm (light vehicle) will
provide the maxinum toll revenue.
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These maximum fevenue wese adopted in the financial analysis.

10 Rs.ftrip or 0.5 Rs./km (for light vehicle) is considered as a reasonable ‘toil level com-
pared to other transport modes {for example, the bus service fiom Colombo ~ Airpory),
and with the ability of car-owners.(1?

Table 10-4: Toll Rates

.
Tonsysten | ST 1 Ve | Venicte | venide | Rate
1t s | E B
1-2 10 20 30 | 16
Flat rate sysiem 1-3 s 30 45 24
(Rs firip) 1-4 20 40 60 32
-5 25 s0 | 15 40
1-6 30 | 60 90 48
2-1 0.25 0.50 015 040
Distance pro- 22 0.50 1.00 ~1.50 080
poriional system 23 0.75 -'50 | 225 120
(Rs.fkm) 24 1.00 200 | 300 1.60
2-5 125 | 250 3.15 2.00
2--6 1.50 3.00 4.50 2.40

Nole) k. Average rates were oblained by applying the composition
ratio of traffic volume in 1983 as the weight.

2. Light vehicles include private passenger car, van pickup;

Medivm vehicles include medium lorry, micro bus; and

Heavy vehicles consist of heavy lorry, container trailer and
Central Transport Board (CTB) bus. :

3. Distance propb_ltiOnal toll rates can be oblained by dividing
the flat rates with the average ulilized distance of Express-
way in the case of free (approximately 20 km per trip).

Nolte) (l)': According to the reporl on “Transpprl Requirements of the GCEC Area,
October 1980™, a suggestion was given aboul the foll rates such as 10 Rs.
for tight vehicle and 50 Rs. per heavy vehicle.
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Table 10-5: Relationship between Toll Fare, Traffic Volume, Revenue

Ffat Rate System
Case 1-0} 1% | §-2 ] 13 |1-4 |1-5 )1-6
Average Rale B
(R f1iip) 0 8 16 24 32 40 48
Traflic Volume 7
(Vehidesfdayy |2TATH] 967|681} 2746 13 655 0
Year - _ Jd |
5950 Revenue *
| (Rs [day) 0] 74,136 1109472 65904 | 52376 ] 26200 0
Traffic Volume _
(Vehicles/day) | S3098 | 28501 | 21,1431 18385 | 16466 | 13871 | 11814
Year _—
2000 Revenue s
(Redéay) 0 | 228003 1347888 | 441,264 [526,912 | 554,840 |567,012
Distance Proportional Rate System
Cae 2-0| 2-v | 2-2]12-3 |2-4}2-512-6
Averaze Rate
. 0 04 08 £.2 16 20 24
(Rsfisip)
Traflic Volume '
q 8
_ (Vehklesfday) 274174 9633 6,509 4,758 3652 1,873 1,237
Yéar
1920 Revenue * .
(Re fday) 0} 67,692 85567 76091 | 63.660| 26,760 | 11,031
Traffic Volume | 30451 32052 | 24,314 22549 | 20,548 19.869 | 13289
(Vehicles/day)
Year - . ] o o i ]
2000 Revenue s
' (Rs.fday) 0 1228063 [131,301 | 470,741 | 545643 615,737 [484,469

Note: *Maximum revenue.
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Ontance

Dintance

Table 10-6: Average Utitized Distance of Expressway

Fizt Rate Sysfem

_ (km]
Case 1-0|1t-1}j4-2|3-3|1-4]1-5]1-6
Average 3 4 i3
Rate (Rs ftrip) 0 8 16 2 _32 o
Year . .
1990 19.2 198 8.6 212 249 254 -
Year ; '
2000 139 | 188 18.6 198 { 208 .NJ -
Pistance Peepoitional Rate System {xm)
Case -o2-1|2-2|2-3}2-4|2-5]2-6
Avesage . . '
Rate (Rs /km) __0 0.-I-_ _0.8- | 1.2 16 10 24
Year ; . L
1990 19.2 12.8 16.4 133 109 11 5.1.
Year ; -
2000 189 178 12.2 174 166 15.% 15.2
s
0
5
L4 T b ¥ ) ' -
E 3 n K} 42 Temaraifs )
Fig. 104 Average Utilized Distance (Flat Rate System)
L
=

5

Ll

L,

¢

18 Tourelraa™

Fig. £0-S Average Utilized Distance (Dislancé Pcopoftional Rate System)
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108 FINANCIAL EVALUATION
10.8.1 Premises

3] Repayment calcutalion period : 30 years
~2) Composition ratio of foreign and local portion : Foreign = $5%, Local = 452

3) Average rate of interest : 9% p.a.

4) Operation cost : 1.0%, 2.0%, 2.5% of annual revenue

5) Annual revenue after the year 2000 were assumed (o be the same revenue 25 in the
year 2000.

6) Distance proportional fate system was assumed to be employed with the toll rate
0.8 Rs.{km (in 1990, average rate) and 2.0 Rs.jkm (in 2000, avesage rate).

7) No consideration for cosl escatation (but it will be taken into account in sensitivity
analysis).

10.8.2 The Resulls of the Evaluation

The financial indicators were calculated according to thé above-mentioned premises
and shown in Table 10-7 as analysis No. 1 ~ No. 3 (the cost lor contingzncy was also
estimated in analysis No. 3 al 2.0% of annual revenue). As a gesult, R/C ratios wese 1.00 ~
1.03, E1R.R were 9.01 ~ 9.26% and the investment limit was larger than (olal investment
costs (including the interest during the consiruclion period). Futthermore, repayment
period necessitated was 27 ~ 30 years after opening for traffic. Therefore, Project A
(Expressway) as a toll road is financially viable as far as these results are concemed.

10.9 SENSITIVITY ANALYSIS
The \'ﬁlianoe-s in finrancial indicators were investigaled by changing some factoss as
shown below, and the resulls were expressed by TEST(1) ~ TEST (VH) in Table 103.
a. Toll rate syslem - Flal rate system with 16 Rs ftrip (ight vehicle) in the year
1990 and 40 Rs ftrip (ight vehicle) in the year 2600.

b. Cdmposilion ratio of loan: Foreign = 45% - Local = 55% (Average rate of interest

is 10.2%%)
Foreign = 40% - Local = 60 (Awerage rate of interest
is 10.8%%)

. :_ihe. rate of cost escalation = 5.0%, 15.0%, 16.0% pa.
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The results are summarized as follows:

1)

2)

3)

4)

Financial viabilily of the flal rate system is not so strong as the distance propor-
tional rate system (the differences of toll collection costs between fat rate system
and distance pioportional rate system are not taken into a¢count here).

When the composition ralio of local portion increases, the rate of interest for total
invesiment costs also increase. And the boundary belv.."eér:t _ﬁn'a'ncially viable atea
and unviable area is thought to exist where the ratio of foreign portion is $5% and
local portion is 45%. D

There are no tests that can be financially viable when the cost escalation is taken
into account. '

But, the invesiment Jimit can maintain positive valve if the fate of cost escalation
stayes within 15% p.a. Therefore, as far as the éscalation ¢an be kept under the
level of 15% p.a., annual revenue witl be able to covef the maintenance cost, opera-
tion cost and contingency. '
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{0.10 MANAGEMENT SYSTEM OF TOLL ROAD
10.10.1 lni’r’oduclion

In ordei ib_prb'nidt'e .|hé Project effectively and certainly, some back-up systems are
peeded from the administsative aspects. The toll road management system includes:

1) Supervision of toll road opesation (including the tolf collection)
2) Maintenance a_nd sepair of toll road facilities and equipment,

'3) T_raf fic 'd:‘-r‘n! ﬁfy}, traffic safely and provision of information,
‘4) Adiinistration

Fu;lhermo:é, it is necessary o specily the execution subject or the organization which
‘has responsibilily of above-mentioned works, and the enactment of law for levying the toll
fee. A '

Management system of foll road, especially, the specification of the execution subject
and whal the organization should be, depend on the features of the administrative stnac-
ture of Sri La_:}ka_. Thetefore, the general ideas will be investizgated to set up a reasonable
system with reference to the examples of other Asian countries,

10.10.2 The Objectives of Toll Road System and Execution Subject

“The foundations for levying the toH on road utilization are listed as follows:
1) Ré:pasflﬁént of co;nslruclion cost, maintenance cosl and so on.
2) Principle of social equity or beneficiaries pay principle.
3) Realization of e¢fficiency in road use.
Execufion sudbjects in other Asian counfries are decided cormresponding to the objects
of toll road system as shown below (see Table 10-9 and Table 10-10 as well).

. Répaymenl of construclion cost is needed — Government-related corporalion or
_ Special private company.

¢ Repayment is nol necessarily needed —  Government-directly-operated sys-
{em.
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Table 10-9: Examples of the Objectives and the Reasons for Tolt Road Sysfem

. L Repayment
Name of Country ana:y Secondary of Construclion
: Reason Reason Ny
Cost

Republic of Korea A B Necessary
Thailand . , '

(ETA)(” A B Neceﬁar’y‘ , _

(poH)2) B A Not necessary
Philippines B Necessary
Hong Kong o : _ : o

(@R13) C A - Not necessaty

cun@® A C - Necessary
Malaysia . : .

@ewp)©® B A Not nécessary

QIAM)© ) A B Necessary
Indonesia A .j-\"ec-e'ssarj(

Note A : Repaymentof fund
B : Beneficiary pay principle

C

(l)
(2):
3):
(4):
(5):
{6) :

: Efficien{ use of road

Expiessway and Rapid Transit Aulhonty of 'ﬂmlland (E.TA)
Depariment of Highways (DOH)

Lion Rock Tunnel (LRT)

Cross-Harbour Tunnel (CHT)
Public Works Department (PWD)
Highway Authority Malaysia (HAM)
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" Table 10-10:

e

Examples of Execution Subject and Toll Road System

Name of Country __ Execution Subject TolRo2d System
—_— LT 1
Regutlic of Xotéa MKorea High?‘a)' Corporation Highway Corporation was estatdided when
, _ Government invested the l_ota! the highway relwori plennsd by the govern
amount of furd for estatlishment. meat was completad partly, ard dace then,
(ke number of staff i5 2,282 the corporation kas conducted the plannirg,
consfruction 2nd maintenzme by the
A seif-supported finance.
Thailard P
TETAY [ Exgpressway aid Rapid Tran- The zutherity manszes the chasged lrins-
- it Authority of Thailard portation works {exgressway and mass
Avthority Isorganized 23 transit) in Bargkok Mehopolitan area
gorporation and supenvisad by the s2ifsupported finwnce.
- by Ministsy of Intérior. (No. of
stsfiis 250)
(DOH) Minfstry of Communiaticn Toll system is ot 2dzp%d petfectly, ard
: directly supenisés appBed 1o caly one section Meadbly.
Priippies Private cospotation naimed CDCP has beea granted a franchice throzgh-
FCenstruction & Davebopment cat 30 years, and executes the mrinfenance
Cearporation of Phiippines 3 of existing toad sectioas, repayment of
No. of staff relating to the constreiBon cost, expansion and extension.
expressway is about 2000}
HongKorg .
(ART) Hoig Kong government ol system BB supenvied by govemenent
: (No_of staff is aboat 109) directly instéad of self-supportad finance.
(CRT) £ Cross Hartoor Tunne] Conr Piivete compeny bas franchise tuosiioat
pany Efnited j The governmeat 30 years, and conducls the corslrection,
investad 35% of o, malatenince and ripaymeat of costs
Miliyda
[11.3)] Public Works Department Abypass of state rozd s vsad a5 the toll
1023 corenieatry. (This toll 10ad B plannad
to be manzad by HAM in fotsze)-
MAM) MHighwzy Authority Malysia Reguler toll ro2d systea for ih2 s2%e of
‘ {Incorporation) ) cendraciion, rainten ioe of petionside
{No. of s1aif is 50) erpiessway neiR ok,
edonesda - Mndosesin Hghway Corpota Main work 21 present is mainferance of
tica 3 (P.T. JASA MARGA) 1o =I5 constructald by the gosernment.
100% Governmeal fund Bt in fulure, seifmpported finanoe and
No. of stafi is 350) recular tofl system b 2gmed a1,
.
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10.10.3 Toll Collection Syslem

In the financial analysis explained above, toll sate that will bring the maximum revenue
was applied in order to investigate whether or not the revenue can cover the project costs,
But, in actual implementation, it seems necessary to study the flexible (0§l policy such ag
the introduction of more cheaper toll fare, until the users beconie acquainted with the
tolt road and comprehend its amenity, or on the stage before the regular foll expressway,

Detaited classification of the vehicle 1ype in toll collection is desirable from the view-
point of the equity principle if the determination of the [oll sate is based on the “benefit.”
But, when the number of classifications become lasger, the ol collection cost will also
increase. Thesefore, simplified classification is better froim the financial viewpoinl. In this
Project, 2 types of vehicles (light and heavy) or 3 lypes (light, medium and heavy) will
be proposed. '

It is desired to reduce the number of classificalion, especially in the case of distance
propotiional sate system because the toll collection ¢ost tends to become higher compared
with flat rate system. ' :

Tolt collection in distance proportional rate system wilt be in such a way that the
delivery of the tickels is at the on ramp and collection of toll face at the off ramp. On the
other hand, in the case of flal rate system, toll colleclion ¢an be done at the on ramp
only, and no stafl will be needed at the off ramp. '

Some examples of the toll collection systems and the principles for the detérmination
of the toli rate are shown in Table 10-11.

10.10.4 Traffic Control and Information Syslems

Traffic control and information systems are required from. the viewpoial of teaffic
safely and keeping the traffic flow smooth, in order to avoid' ;raﬂ'ic accidents and con-
gastion, and to secover to normal condition as fast as possible if an accident occurs. This
system includes following contents: o

1} Grasp of accidents and traffic congestion

2) Colizction and distribution of the information
3) Traflic control on the toll road

4) Mainlaining a securily service
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10.11
)

2)

3)

1)

CONCLUSION

The distance propostional rate system is desirable from the financial point of view,
compared with the flat rate system. )

If the influence of the cost escalation is [ake intd account, the project will not be
viable financially. Therefore, it is necessary to revise the toll rate p_eriqdicéliy'(once
in 2 years or 3 years) referring to the general price level, then, soundness for finan-
cial aspects will be maintained by doing so. '

Even if the construction cost cannot be (‘ompletelj paid back, it seenis péssible to
cover the annual expenditures such as maintenance cost by the annual revénue.

The conclusions meationed above ate'tﬁose_which were obtained from the assump-
tions prepared for the analysis. Hence, changes in the surroundings or the environ-
ment in the future should be taken into account caref ally, and re‘ini_'esitigation is
desirable at the stage of implementation in order to make the toll systein and opér-
ation system correspond with such changes. o
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APFENDIX 11 MOTOR VEHICLE IMPORT RESTRICIION IN SRI LANKA

Before 1977 there were leslnchons on the import of vehicles, which allowed only the
followmg compames or persons to import niotor vehicles, according to a Cabinet Memo-
randum by lhe Mnmslry of Trade:

. f‘orengn f‘ums and establishments havi ing a branch office in Sri Lanka

i Locai _,_ﬁrm; 'a_ndf establishments in business with foreiga participation or working in

- coilabo?étiéﬁ with foreign fimms.

. m Local fums and estabhshmentsm -

e p]antamn sector and industsial sector

*Ihe 1mpoxi and export teade united to the economy, funclioning as agents of foreign
pnnciples

Oihﬂ than ihe abox emenlioned invalid pefsons who cannot use the public transport are

“also alloxsed (0 import a motor vehicte After 1977, the aforementioned restriction has
been te!axed as foilows

”i]lose “ho eamed the forelg,n currency c¢an buy one new caf or up to three second

hand cars upto Rt 150  000/-. ‘These cars can be gifted to blood relfatives andfor close
' lelatnes

i As l‘or lhe commeu |al vehicles, there is no restriction at all.
m Doc!ors Eng,meers Civil Officers ete,, if they have money, can import cass.

As a reaull lhe num‘be; ‘of motor \ehhles has gradually increased after 1977, asshown
-in Tabie ).
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© " APPENDIX 2: BACKGROUND OF THEORETICAL MODEL

nuﬁ’:ii?(mbf Déﬁi for the Number of Molor Vehicle Registered

'me,. popuiatcon GDP ‘and the number of motor vehicles registered are the necessary
it data for Ihe delenmnauon of fufure traffic based on the past trend. The growth rate
of o crall ‘mmc has a snong relationship with these growth rates. Unfortunately, the rela-
h onshlp bel\\ een |h¢ traf fi¢ volumg and these socio-economic indicatoss cannot be derived
in 3" Lanka dué t6 the absence of the time series data on the traffic volume. However, the
mﬁnc \olume is generally con;ude:ed to have a stronger relationship with the number of

. ,molor \ehicles reg:slered lham with the other socio-economic indicators available for tralfic
: study., R '

ln tfus sludy, lhe gmwth rate of ovérall traffic volume is forccasted based on the
: _growth fate 6!’ the numbet of molor vehicle registered. However in Sri Lanka unlike in
many olher coumnes, lhe lmport of molor vehicles has been restricted by the national
, pohcy. _Therel'o:e pnor {o l‘oren.aslmg the tr2fiic volume, the examination of the past
lrend of molor \ehh!e legas!rahon is pelfomled

. As sh '_\»In iﬂ Fxg 3 -2, before 19?? Ihe increase of the number of motor vehicles re-

gxste:ed as extremely small However, there is a sudden increase after 1977. GDP also
shows a smnlar trend of expansion before and after 1977 as shown in Fiz. 3-3: Therefore,

| }udgmg fmm lhlS fact, it imay be concluded thal irrespective of the existence of vehicle

. import restncllom lhere <eems to be a strong correlation between the growth of the

-:numbet of \ehncles regxsteled and the GDP. Based on past trend, it may be, therefore, rea-
wna’ble to adopl such a conelahon as a basic assumption in the fulure trafiic forecasting.

_The'_ongmal soun:e of data in Table (1) in Appx. 1 is the Departiment of Motor
Ttal‘nc Ho“e\er ac-:mdmg to *Transport Statistics in Sri Lanka 1974 ~ 1931°, published
by lhe Nahonal Planmng D;nsmn Ministry of Finance and Planning, August 1982, theee is
: :lhe folk?m mg note altached 1o these figures:

“The r‘umber of \ehiclh on regzstefs is betieved to be asignificant over-estiniate to the

' 7 num’bet of \eh;clea \\luch are aclive as it is thought to include many vehicles which have
bezen scrapped but a6t removed from registers. For example SLCTB has approximately
-7 SOO buces in |ts fleet but 15,024 shll on registers.”

. ludgmg fmm lhns commenl the sceapped or condemned buses in the SLCTB amounls
l° 313'Pf0‘mnately $0% of the reg:sle:ed number. Therefore, it could be infered that a situa-
. “0" Smnlar {o th;s may be valid in the case of other vehicles indicating a high rate of
- "*‘Nppéd \ehlcles Dala are nof available at this stage to determine the scrapped rate by ve-
| _h"t"f tYPe Hms ever, for the poiposé of this sindy it may be reasonable to assume that the
5 pe““fﬂlage of vehicles scrapped each year temain almost a constant.



On the other hand, the estimate of fulure irafﬁc \o!unle exammed here is forecasted
not on the basis of fotal volume itself but on the gro‘-ﬁh rate of the mlmber Of motor ve.
hicles repistered. '[‘herefore the peicentage of \ehlcles sc:apped each year mll ot really

pose a problem.

(2) Relationship belween the per caplta number of molor \ehides reglsteréd and per

capita GDP in Asian countries. . . |
Table (1) shoas thc number of motor vehicles teg;s(ered and per Capn(a GDP of

some Asian conniries.

“Table (1): ~ Comparisen of the Per (‘aplta \umber o!‘ %[ofor \'elucles Regtstened and
_ Per Capita GDP by Asian Countlry ' T

B ﬁehsi'iy of ' | Motor Vehictes
Country . Population Per Caplta 1 Regﬁ [éred
: (pessonsfkm?) GDP (USS) - (Vehicle/100
‘ _ o petsons)
Sri Lanka 216 58 | s
Republic of Korea 3718 950 I ',6‘3'
Thailand 88 T A N K
Philippines 155 - 459 SRSV X
Reputtic of China S T S § l’,l:}_"._f"i' B 40 E
Mataysia .39 1,080 66,
Indonesia i 76 - 320 - . 07
Japan \ 306 | 6903 B Y 3

Source: Kaigai Keizai Ky or) oku eran (1980) (m Japanese)

" The above data plolted in Flg (l) shows a s!rong conelatton bem cen lhe number of
motor vehiclesregistered per capita and the per capita GDP The hlghér the pet éaplta GoP,
the more the number of moftor vehicles teg;slered In facl b) s{ahsh-:al analysrs this rela-

tionship can be represented by the fol!owmg equahon fot the munlnes olher than Sri
Lanka:

-l46$9x 100X “'"

Although the per capita GDP in Sii Lanka is Iowesi among these counlnea as sho'-m
in Fig. (1) the per capita number of molor \emcles regxsleted as consnderably lugh This
may be a result of the aforementioned statistical problem, t‘hat is, the mctuswn of tcrapped'

vehicles in the number of motor vehicle reg;sleted v.heteas the actua! number of \ehnh‘s
running on the road is considered to be very much lower.

X4
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With the gradual growth of economy and mcrease of ppr capila GDP it could be ex-
pected that the number of vehicles per capital increase in a {rend slmllar %, the cune

shown in Fig. (1).

(3) Relationship between the numbes of motor vehicles 'i'(_'g'is'(elfé_d and running vehicle
kilomeles. ' ‘

From what discussed above it became clear that the number of molox \ehlcles reg;,
tered has a strong conelalson with the socio-economic mdlca(om such as the per capua
GDP. Howeves, the relationship betweén the numbeér of molo; \ehlcles regxstered and the -
volume of trafl;c i5 not )et clear. To clanfy lh;:., lhe abave telahonshlp is exammed with
the concept of runnaing vehicle kalometer:, ' : T

The concept of running vehicle kdometera is deﬁned as foﬁom E '

VK : "E Yi-Di

VK : Vehicle kilomeler

V  : Vehicle tiipped _

D : Distance travelled in _edch lrip
i o 1,2,..... ,n (No. n trip)

n : The number of \’ehiélg tripped

Th;s isa v.ell known measure to represent lhe tral‘ llc caondmons wl‘uch depend on lhe
trips per vehick and the averagé lrip d:slance per \ehlcle do not change drashcally ln
other words, vehicle kilometer varies dependmg mamty on lhe number of \'eh;cles \shich is
obiained on the basis of the number of molor vehicles n‘gtstered

This relationship based on expenence in J apan is s'hcmn m Fxg. (’Z).

This figure répresents clearly the pmpomonal retahbnsh:p bet\\een lhe number 0!'
motor vehicles registered and the running vehicle k:lometets excepl :n lhe case. of !omes
from 1970 to 1975, dusing which period, thé mov ement of goods and maienai aecteaw*d
extremely due to sudden economic leoessmn in Japan follov.ed by. the ﬁrsl onl Crises. As

soon 3s the business activities adjusted to the new economlc stnu:lure lhe re!ahons‘hlp
between these two indicators recovered as same as before

Therefore, in the analysis the growth !ate of the numbet of mbio: \ehu!es reg:lsleted
is wsed in order to forecast the fulure overall lraﬂlc \oiume _ '
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.1‘?)1_[ 1 0ats fréa Japan ¢
. 159
o 100
52
7 3
I TLCRERN TR 7S T O T AR T B

’ Fig (2) ' ﬁeiétic:nsftip between Number of Motor Vehicle
Registered and Running Vehicle Kilometer
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APPENDIX 3: MODEL BUILDING AND ESTIMATION OF PARAMETERS
(1) Model Building
Fechnical Note | | I T L
Traffic volusite of basic year {indicated by sufffix) is assumed fo be represented by the
foltowing equation ' - : ,

To':a' (Pof' (00}7 -..-'.f.-....;.—--..'t--',....“---.l',.,'.‘;._.*.'(_l) j_
T : Tmfl":c‘_volﬁme . '
P : Population

G . GDP or GNP

a,B, v : Paramelers S _
Future traffic volume (indicated by suffix 1) is fé_pféé'.erﬂtéd‘ by thcequahon(ﬁ)usmg )
equation (1): ' : : R

IO R i
Equaﬁoﬁ (2) is divided by equaﬁc-bn'('l) | o 7 o
R O
’ ° * ' ; I
By definition, L

TT UL gL Glen

By introducing € equation (3) takes into account of ﬂ{é'_e:ﬂ-‘éét- of increase of G on the
increase of T. IR
Rewiring the vasiables in equation (3) -

oD P @)

(2) Estimation of Parameters e
In order to determine 8 and ¥, the least 'sc‘.uéréﬁ'niﬂhdﬂf_s’ apphedto itf—iﬂéﬁ’i‘t}"l’ié’-_\'ins

equation: o ‘ R

T=a-P.GY
where
T : Teaffic volume
P : Population
G : GDP
a : Constant tesm

X8



- Usmg the data shown in Table (1), the Parameters a, § and ¢ are estimated.,

Table () The

“The Number of Motor Vehicles Registeted, Population and GDP by Year

" Year L Passengers “Lorsies | Total Population GDP
SEAREIN O i IR (18 persons) (10° Rs)
T 'ﬁtzo 595;2 39,686 | 180,82 12608\ 13209
1972 F 122, 468 | 61,628 | 184,096 12,861 13,631
4973 | 124091 | 63,574 | 187,671 13,091 14,138
1974 -] 125852 | 66,110 | 191,962 13,284 14,585
1975 1120316 ) 67,656 | 194,972 13,496 14,987
1976 - | .°130,205 | 69,365 | 199,660 13,717 15431
19270 11135,568 0 | 12,458 | 208,026 13,942 16,078
918 | 14ss8r | s34i2 | 231,993 14,190 17,401
19197 | 176,851 | 9221 | 274080 14,471 18,501
1980 | 221,433 ] 115,939 | 331,382 14,738 20,653
'1'9'3_1 o ","_246,199 121911} 374,110 14,850 21,330

lkmg !hese parame(en and subsmulmg the pmjeded gromh rates of GDP and popu-

) !ahon m !990 ami 2000 in the above equation, the growth rate of the future motor vehicle
’ legnslranon can be eas:ly obtamed

, Annua] ayerage gromh rales of populahon and GDP were estimated as follows (Ref. —
-T_echmcal R_epgrt on Regtongl Economy):

© " Growth Rate 1980~ 1990 | 1990~ 2000
-~ Population 1.75% 1.85%
' 'G'D_P 4.93% 5.48%

The elashcsty (B) in “terms of per capllal vehicle/per capita GDP differs from yeas {o

- ") ear a5 shown i Table 2).

. '._'r'.:;i)ie () Eisticity (E) in Terms of Ber Capita Vehicles/per
0 Capita GDP (1977 ~ 1980)

© Typeof Vehice | 1977 1978 1979 1950
" PassengerCar | 0848 | L7114 | 1288 | 3.635
o lomy 1499 | 3.6 | 3365 | 3291

X9



The geomelric average value from 19?‘1 o I980 is adopted as the l'ulure eIashcny of
the year of 1990. As for the year of 2000 lhe value of elashcnly is assumed to dccrease by

0.3 from the value of 1990, which are shown m’l‘ able (3). -

Table (3):  Fulure Elasticsty (E) in Terms ol‘ Per Capita R

Vehide[Per Caplla GDP _
Type of Vehicle 1980~ 1§_9'o? “liisgo~a000 -
Passenger(‘a; | 16 . L 13 L
_Lorry 26 23

The annual average gromh rates determmed by subshtulmg lhe saiues of Pr ﬁ, 1, and
E into equation (2), 2re shown in Fable 3-8, SRR S

X-10



" APPENDIX 4: SBADOW PRICES

_(1) General

_ Sbadow priues may be regarded as the genedal case, of “h:ch the transfers such as taxes
and duues are 73' speual case, “herc market prices do not represent real social resources. As
vmlely k" o m"'l

n econom:c evaluallon, mput 1esources and outputs of the project should be

grasped m réfal'\value I the markets were perfect and fully competitive, market prices

“ou!d refléct the’ Teal \ralue But, there are many markel distortions in actual situation.

: \‘.’here mere i "unemployment of labour for instance, estimated wage costs should reflect
the altemame opporlumhe:. for “ork rather than the actual wage cost. Sometimes the al-
. [emalne opporiumly cosl is zero be‘cau}e the Iabour would otherwise be unemployed.

mOre lugher 3 alue than the ol‘hcral rates because of shortage of foreizn e\u.hange Insuch
- casa, a con\emon faclor in etce.ss of umI) should be attached to any foreign exchange ex-
pend:tu -3 or earmng> m\ol\ ed m pro_;ects and the shadov» price of foreign e\change would

: I‘he{efore, smphﬁed methods were adapted in this study.

- ‘-(2) Shadow \%’age Rate

Acu:udmg lo thc suney of tabour force 1980/8%, unemployment rate of 15.3 per cent

 and of 18 6 per cent were eshmated for All Idand and Urban areas respectively. (Refer to
'rTabla(l)) -

: Under s: 'c:h Sltuahon margmal productmty of unskilled labougers are supposed to be at
o cons:detabiy low.\ét le\ el than the avesage market wage rale. Therefore, Study Team as-
o sumed Ihe econom:c value of unskﬂled fabourers to be one half of its market price.

On Ihe Other hand matke[ wage rate of skilled labourers is thought to reflect the op-
- Pﬂﬂumty ¢Osi Of labour because the market mechanism well functions. Therefore, no
- _;Shadov. \'.'age Rate was apphed 1o skilled labour.

_ (‘051 in Pm}ec! Roads was estimated approximalely 37 million Rupeesas
o ‘ho“““l'ﬂ' Ta'blé ). Among this ﬁgme the cost of unskilled labourers is about 11 million
. Rupeh, and sham of this ‘cost fo total tocal component (excluding the Iand acquisition

_’005!) iS‘ 5 pet i:enl Therefc»re, the conversion factor for transhating the market vafue of
B !Oc-al com poaen( to the e-:onomxu cost is calculated as follows:

(0.05 x 0.5)+095=098

X1



Tab'le_(i) Unemplo)'menl Rate‘

l‘)?f_Cmsu‘s of L ' 1980181 Labour

Sector Population f Force Suney

T TAllstand S S
Male 143 _1?-}*__ )
Female, | - 311 fo o 230
Total 187 | 133
Urban - N
Male 170 ; 143
Female . |- 47.6 : L '29.‘3_
Tolal 134 186
Rural o ' o S
Male 134 e
Femte | 224 | 26
Totat - BT % B IR [ ¥ S

Unemployed popu!ahon L L

xlﬂ().

*Unemplo menlr te=
ploy A : Economically ach\e populatlon

Source: D—:partmenl of Census and S!ahstlcs Mm;slry
-of Plan lmplemenlallon _ 'La‘bour Fon.‘e and :
Socio-Fconomic Survey 1980]8I Prehmmary
Report’

(3) Shadow Fxchange Rate

A formula proposed in UNIDO melhod was adopled to cometl lhe oﬁzcmi exchanse
rate to real onel): - :

(M+T)+H(X-S)

SER = OER n
M+X

Here, o
SER : Shadow Exchange Rate
OER : Official Exchange Rate -
M : CIF (Import)

X  : FOB(Export)

Ti - : Import Duty

St : Export Subsidy

X-12
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Note 1): UNIDO (United ;'ahons lnduslnai Dcwlépment Osgamzatson) "(‘uzde lo_'_'__ y
_Prachcal Project Appraml‘ (\’lenna, 1978) SRR RA. "
This formula was also calculated In the Feasnbmty Stucfy on Colombo Poit
conducted by JICA. . ' .

Sri Lanka has not so far employed the duect export subs;dy system but mstead ex;aon
duty system has been adapted. ‘Theiefore, in abme l'ormula export submiy was dnsplaced
by expost duly. P

According to the statistics of external lrade d;mm in Ta‘b!e (3),:.5 port 6f" tééfr’ubbe: s
have been sharing over S0 per cent of total expost. Tt is betler to exclude the ﬁgures of teaf
rubber for the puspose of our sludy, because lhe comemon facto: W ould be applxed {o
modify the items related to cons!ruchon work. ' Lo ;

Tablé (3):  External fi‘:‘ade'Siatisﬁk;s'

{ln Muhon Rs)

om 1980

tem R PR Dec
Import _ _: o T _- 33 675
Import Duty Reveaue = S 3| 3,960
Export Duty Revenue : S A '3"4'80': 1
Import except TealRubber : S , 33 ?37 __ f' 34 236 '
Impoit Duty Revenue excepl those for Teal Ru’bber ' 3 390. 73, 8?2
Expori excepl Tea/Rubber . : - 6 697;'7-' 1 9 639
Export Duty Revenue excepl Ihose l'or T‘ea]Rubber _' L ‘299 320

Source: Sri banka (‘usloms ‘!:x{emal'l‘rade Stahmcs Sn lanka i980 1981

The resulis of caléulation of the conversion l‘actors wete as foll(’)ws
1980 — 1077

1981 — 1.081
Therefore, factor 1.08 was adopted Lo convert the forelgn mmp()neritto ec0n0miccost

X-14



. APPENDIX $: VEHICLE OPERATING COST

(I) Genefal

Siud!es on \.ehicle Opi‘fa‘lﬂg cost were conducted for the representative vehicle types,

. _-each ha\.mg djfferent Operalmg characteristics. For each vehicle type, a popular vehicle
' 'f ) make was selected

7 In general Ihe vehicle operatmg cost is composed of running - distance — related cost
- md tune-relaied cost (ﬁxed cost). In' this study, time-refated cost was converted to
) d;slance—relaled cost ' :

. ,(2) - Repre '_intame Vehxc!es

E Veh:cle; \\ere dass:ﬁed ongmaﬂy inlo nine types. Among Ihem the data about the con-
Iamer haﬂer were. not ava;lable Hence it was grouped into heavy losry.

" The presentah\e \ehlcles f.hovm in Table (1) were determined by referring some
matenals l} and aﬂer mternev- mg a number of dealers and orga'uzauom

, i _es had lhe lalgesl share in fecent sakes or strong popularity. Their character-
' nhcs ate alse presented m the same table.

\'ota l) g “Stahst:cs 01‘ \!otor Vehlc!es Statensent No. 117 and “Registration of Motor
Vehicles Slatemenl No. IV, (Statistics of Motor Vehicles Registered classified
. b){ com_l_!ry of origin _make'and class)”.

‘(3) Runnlng stlanm Related Cost

Distance related cost is lhe cost nuurred by the mov.emenl of vehicles on roads. 3t is
N composed Ol'the follo“mg |lems '

Fuel ptlces mth thelr breakdo“n are shown in Table (2). Fuel consumiption rate at

" -.3 nolma! lra\elhng sp-eed on itat and paved road is shown in Tzble (3) comparing the

. etpenmental data with the results of infeniewing the dealers and organizations in Sni
. I.anka Decaded basic fuel consumplion rate is shown as follows:
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T hye | vewmm Litefkm | kifLitee -
Motorz‘y‘!i". 65 7. 1 0036 T B 28
Tricycle 5. - _ 0042 o ,24 -
Passenger Car 65 0071 o . 14 :
Fickop I S .
Heavy Bus 60 0-27177 _ 5
Micro Bus ' 60 0.109 9
Medium Lorsy | 55 - 04 Ty 9
Heavy Lo_ny_& ss ' . 178_- L 6. 7
Container Trailet - o

"When the 'ramc \olume on road mcreases the ha\ellmg speed decreascs DEcredse,
in the trav elling speed usuazlly accompany changes in speed cyc!e sueh as stoppmg, stow-
down, acceleration, etc. The relahonshnp belween lhé Tfuel consumphc)n rate and the
travel speed is shown in Table (4) : : :

Applying these etpenmen!al chang:ng paltems to the abme menlmned basic
consumplion fate (Table (3)), modxf‘ ed and adapled fuel consumptwn rale ss.as ob-
tained as shown in Table (5). : :

Engine oil consumplion yate was assumed to be 1 I IOO ol‘ l‘ue! consumphon tale

2) Bepreciation Cosl ((‘apltal Cost)

The depreclahon cost is also dmded mto t“o componenls dnslancc re!ated depreu-
ation cosl and time related deprec:ahon cost (capltal cOst) The dépreﬂatmn 4:05! per
km was estimated by finding the retait pnce res&dual \alue )ears in uye operatmg dis-
tance per year and the discount rate (opportumly cc:si ol' capi(al) Study 'l‘eam assumed
to allocate a half of the deprecnalnon cost on the runnmg d;stance related -:ost Anolher
half of depreciation and interest cosl w ere allocated on hme re!aled cosl

The depreciation cost as shov.n in Table (?) were cal(‘u]ated by lhe fol!ov.mg
“Capital Recovery Factor” (CRF). ‘

i : Discount rate (= 12%)
n : Life years in use of vehicle
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7 depreclahon cost (I )

= ((lnmal price (A) Pn,sent value of residual valve (C)) x CRF
- whefe (C) is. assumed al 10% of (A)

= Deprectaiu)n cost (relatéd to ninning distance)

: + Deprecnahon cost (related to ‘operation hours}

f interest charge '

" Gro:s Deprec:ahon cost = (lmt;al price - residual value)fyeass in use
' Gwss Depremallon cost x ‘1 Distance related cost PeF annumn.
T S . =Time related cost perannum.
- Depnecsauon cmt per km Distance related cost p.a.fannval running km.

' A\erage runn[ng km and llfe years, delermined aftes interview, are shown in Table (6).
“The) pnce of \ehlc!as and of theu componfnts are shown in Table (8).

' _:'3) VIT) res Cosl
Tyre cost pet km was ca!culated from lhe data on the prices of tyre {refer to Table

: '(8)) and assumed usage in km (refer to Table (6)). The cost per km is shown in Table

, lt v.as generally t:nd lhal \\hen vehicles run at lower speed the tyre wear is less,
N whﬂe at a Iugher spéed the tyre wear becomes larger. However, rost of the studies on
7 \ehlcle mnnmg cost do not explicitly explore the tyre wear on congested roads. It can
_ _'aho be saxd lhhl a 16w teav elling speed of 30 — 20 km/H especially on usban roads, usu-
kaily means fi requent changes in speed with braking which increas2 tyre friction, and that
it is nol l:kely lhal tyres used by the vehicles running at lower speed have a longer life
than thos-e al hlgher speed if lhe roads are in the same conditions. Unfortunately there
"are no e\penmental dala which indicate how the tyre wear differ on the roads under un-
mtermpted flo“ and on the roads with frequent speed changes. Accordingly, the {yre
' \\ea: “ou!d be assumed the same regardless of the speed level.

'.4) Mamtenance Cosl

The mamtenani‘e and repait cost are divided into those of labour and spaie paris
- cost Th spare parls co»l 1) calcutated by using the expenditure on spare parts as a par
: Oentage of initial \ehmle pnce while the labour cost is calvatated based on the fabour
‘houﬁ,speﬂl for mamtenance pet annum. These data ace shown in Table (9).

Maintenance cost per km is illustrated in Table (12).
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{§) Time Related Cost 7 o
Time-related cost is part of vehicle operahng cosl \shich is consideréd surtab!e lo asﬂoc:.
ate with the operating hous repardiess of actual Tunning. 1t is cémposed of the follmsmg'
items: oo : .
1} Capital Cost (Depreciation Cosl)

The time-selated deprecnahon cost was ca!culated smlultaneously wnh dlslance fe-
lated cost of depreciation. A half of the depreuahon cosl v.a; assumed to bc t!'e lime
related cost. Intefest charge is also a factor to be incladed. Ca!eu!ated cOsts per hour is
shown in Table (7). ; :

2) Crew Cost-

The wvehicle operahon is accompamed by lhe employment of a dn'_ 1 and assnstants
(especially in case of comimeicial vehicles such as l:ms buses and lornes) They recene
payment “for their work which in tusi compnses pail of Ihe \ehide operatmg c-ast The
current avefage wage fate was determined as shown m Table (IO) Operatmn houss was
ako presented in the same table. Crew cost per hour is shovm in Table (1 2}

3) Regjstration Fees and lnsurance Fees

Annual fees of both these afe sh(mn in Table (l ]) !nsurance CO;[ “as counled as
a substitute for parl of the accident cosl Poi hour cost was calculated m ‘I‘abte (!2)

4} Oveshead Cost

Overhead cost (or standmg cosl) m-:ludes all cosls not coxered b)' Ihe abme

mentioned componenls of the operaling costs. These cOs(s mclude rent admmlslrahon
management fezs and so on. ' ' '

According to a previous study", the memead cOsl are guen as a percenlage ol' the
toial operating cosls. And this percentage is shown as 10 pel‘cenl for:p \a!e pass:angel
cars and 25 percent for other vehicles. These percenlages were adOpted m l‘hls shzdy

Note 1}: SW. Abeyanayzke, ‘T:ansporl and Road Resea.rth Laboratory Report 672
1975.

{5) Total Vehicle Operating Cosl by Tra\elhng Spced

Tolal vehicle operating cost for cach \ehlde ty pe at \an0us tra\e!lmg tpeeds lS sho“n in
Table (13) to (18). In these tables; time relaled \ehm]e ‘opérating COsfs (RSIhOUf)
such as Capital cost, Crew cosl, Registrahon lnsurance and O\e;head cﬁst '.'n,re comerted
in Repees per 1,000 km by using the corresponding speéd. For example ctew ‘cost of
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medlum !ony was eshmaled at Rs. 4. Olhour in Table (12). This cost can be converted to
0 08[km when medmm lorry runs al the speed of 50 km/hour,
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e

.- Table (2): Fuel Prices

(in rupees per litre)

1)) @
ctHarket  Duties & Ecénoaic
. . _- IPrice Taxes fost
“Gaspline ¢ Super | 12,000 1.080 10.920
_ Oiesel - 6.5 0608 - 6.142
“[ngice 631 vied inl
- geteod vehicles -
1) Roeal grade | 17.000 1.530. 15.4M0
) R grade  (21.000 2.4 2450
 {ngite 031 used 1
Uiesel vehicles |21.000 1.8 19,110

- S‘M fie

‘Nate

—Céyloh'?etfo]eaii Corporation
51 leport Duty and 4L Businass Turnover Fax ar

Hay 1983

included in the parket prices’
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Table (3): Basic Fuel Consumption Rate

(utréh\';)

Fuel consgsptim rate (thre per ruming -
KN at free ﬂov of f.rafﬁc‘) e

Type of Yehicle Sxperh:ental Ad&p!ed rale in|
dat3 in Japan Sri Lar':ka : tbls sl‘ud‘y
Xotoreyele - SR e (0.0355}
Tricycle ' L .3_1:6:'00'}7' o o.omf o
Passenger car B ooms - | Pooro |- vone
Prckup 1 - 1w ] 600
feavy bus 2 o.2178 I B T
rico e e | e
Kediuz lorey Doins | o] -.'—'b.fn"asf
keavy lorey 2 p.2325 N oans | _‘o.ma |
Contairer Traifer - = - _ G 1776,' e

Scurces 1 1) Kanto Eng!nee:lng Oﬂ'ice, —'Fw! Conswptfm ot' the :
Ychicle Buaning on KRoads = Fhe Review o0 the Reports
of Sun.e)' on Yehicle Fuel Consuzpuon 1979 Japan. ’

2) X.Sano, *Fuel Coﬁsupn‘on on Road's' Trafﬁc E‘ngi'r.ee-
ring Yol.14 50.2. 1919 in Japan._

3} Richard Pe:ris & Co., Asscciated .‘Foto;yay:.. lﬂi(ed
Yotors, The co- opc—rathe b’bo.leeale £stablisbsent.

Nate s ¥ Fuel consvaption rate is assu:kd undc-f fme {Icw of

traffic on paved, level rozds. Funning specd s’ around :
5% - 65 Km ped Dour,

1 Tte figure is estieated f1om ;’vassét':,gof.'('}a"rr_?) x 0.5 -
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Table 5. Results of Projection of Populahon and Numbef ot‘ Workefs by Tral‘l'ic
Zone for the Year 1990 (1/2)

Ur;i_'til ié’ ;‘;e‘tsqé_é

No. of ) | ¥o. of f"or.i'-ér'f by Industefal Séctor
Teafffc Zone Populatien Prieary | Secondacy Tertlary
1 17.0 0.5 1.1 ) s
2 69.7 - s _25.6
3 45.1 - 2.0 51.4
& 19.6 0.2 sr | és
s 55.4 0.9 1.9 | 207
3 15.2 - 2.8 | 66
7 16.6 - s b as
8 31.7 - 32 L1
9 7.6 - ] ss sy
10 21.8 - ko b s
n 22.2 0.2 0.2 | 204
12 15.1 - 6.8 2.3
13 13.0 - : SO TR
14 32.7 01 | o 1.al) 83
15 5.0 - 8.0 . 10.9
16 35.6 - 1.6 - 10,27
17 51.3 - 46 - 6.6
18 190.6 ' 0.6 | weo | 4rs
19 162.1 1 o8 8.1 - 35.8
20 55.6 0.1 ko | 2.0
21 53.0 0.2 1.2 e
22 10.¢ 0.4 1.9 4.7
23 23.0 0.3 Y YO 1'-5
24 5.6 0.5 1o | &S
25 119.} 0.7 .2 SR
26 158.3 0.8 s.e | 139
1 1n.1 0.8 8.2 1.8
28 182.1 s.s | 84 | el
is 30.7 0.1 %.7 X
30 £0.9 0.1 S Y X
3 51.1 0.2 20 1 2
31 21.9 o.F 1.8 1.2
13 42.3 0.3 N T 2.9
3 1.1 1.5 e | s
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| Zone for the Yeat 1990 (2/2)

" Table 6.  Results of Projection of Population and Number of Workers by Traflfic

Unie: 103 Fersons

. T:’af%gé Zone Popylation . bl‘?; lgr:’ouﬂge—:{n};;f;“”:‘:rf\:giz
35 . 3.6 0.4 2.1 3.7
36 &5.5 0.5 1.0 4.0

-3 - 257 0.2 1.2 2.9
38 27.2 0.1 2.4 2.0
»n .7 0.5 21.7 6.9
0 46,5 0.3 63.0 10.9
4 120.1 4.0 7.4 1.2
42 21.9 1.3 1.4 2.9
&3 75.2 1.2 9.9 13.9
T 79.4 1.1 11.9 2.9
43 125.2 5.6 6.3 5.6
46 1231 7.5 31.9 2.9
57 115.3 1.8 8.9 8.4
&8 112.4 8.1 1.0 6.6
&9 112.6 8.6 3.4 0.7
- 50 135.6 9.0 0.% 2.2
51 S 107.2 8.4 0.5 14.9
52 102.8 8.5 0.2 0.7
53 98.9 8.2 1.6 5.1
54 280.6 12.7 8.7 7.3
85 123.6 6.8 1.6 5.1
56 21312 37.4 2.6 2.9
Y 248.6 39.1 2.4 1.3
.58 C2,152.9 309.4 193.8 216.8
59 918.8 220.6 52.6 65.9
' 153.0 145.8 €5.5 75.4
61 1,411.5 283.9 85.8 162.3
62 525.4 75.8 63.2 50.9
63 1,551.8 428.5 16.3 209.2
64 1,135.6 460.2 35.8 9.5
8 927.1 123.2 3.5 47.1
66 1,231.5 237.1 ».7 83.7
62 2,m2.4 353.5 125.3 112.3
—




Table7.  Resulls of Projection of Population and Number 6f Workers by Traffic
Zone for the Year 2000 (112)'. L L

valei 107 petons -

‘0. of ' 7 - ?t'o.r of *ﬁt-tért;gl b;)-"‘.fﬁdust"t'ial' Sé’{t@r_ 3
raffic Zene Population | Priimary Second‘aty ~Textfary:

17.0 o8 | oans | o

0.3 : - 1006 | 336
45.1 - 69 | els
19.7 oz - | wa | snio

$5.5 s e b
35.2 - e | s
18.4 - 48 |8
1.8 - g fooasa
18.5 - e ) s

-30.6 - 5.4 | rea

2.9 0.2 0.2 1} . 269
15.2 - ses T s
13.1 - as o | sae
18.5 o | 26 ] Ll
59.5 - BT XTEN BTN
50.6 - 2 s
58.5 _ -1 e ] s
0.6 o6 | 5.8 | sus’
1975 0.6 09 | wda
£9.1 0 | we 1 29

56.6 o2 | ae 2
118.1 0.8 | &3 e
26.2 3 | w2 | 19

w'w-ud\v\o-uu—-

[ L L
z:rgzmuawmuwﬂc

75.0 os | e | sal.
148.8 0.8 8.7 - | ‘180
210.7 1.0 ke | 1s.2

2.1 1.0 P20 N R 3
29.0 s 12 | 192

35.6 0.1 e | s
4.0 o2 | e o - 2
55.3 02 | sa } 3sn
.2 0.1 3.0 | 20
50.6 0.3 A R
3.6 1.6 RN BRI
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gumn-s‘\hua\ma
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- }i*éﬁig's. : Bésults’_ of _Pi'djec(ion of Population and Number of Workers by Traffic
S Zone for the Year 2000 (2/2)

Unft: 103 p2rsoas

ihe 1o | ropation | S i by Tt e
38 48.2 0.5 2.4 4.8
3% $5.5 ' 0.6 1.4 5.5
Bl : 28.4 0.2 1.8 1.8
8 . f 238 0.1 2.7 10.6
¥ 42.2 0.6 18.7 9.6
4o 2.5 0.4 226 14.0
41 176.7 4.0 7.8 i1.0
& 28.1 ' 1.6 1.8 3.8
LE 9.6 1.1 111 18.3
&8 35.1 ta 15.0 3.8
(1 : '470.6 : 5.6 0.5 2.0
86 : 141.1 2.8 15.9 3.8
47 114.0 _ 1.9 1.0 5.8

&8 18.2 8.5 1.4 8.6
49 133.3 9.5 5.6 1.0
.50 1 es 9.4 0.6 2.9
sy 104.0 2.2 0.7 19.3
2 129.1 8.7 0.3 1.0
53 81,3 8.5 2.1 6.7
5§ 321.1 13.0 12.6 9.6
s 140.6 7.3 2.0 6.7
56 308.4 33.4 1.9 3.8
51 P /2.9 51.2 1.5 9.6
58 2,498.5 318.9 277.6 306.9
.59 1,016.9 2737 75.4 93.4
L g10.1 . 185.4 95.2 165.8
S R SR Y 367.8 122.9 155.7
62 $63.3 53.6 91.2 7.1
| &3 - 1 aema2 535.7 166.5 235.2
' “es | nasna 58%.3 55.6 125.1
6 1,334.4 169.0 83.6 €5.7
PY 1,801.3 217.6 83.1 122.0
&7 3,235.2 £33.0 167.9 248.1
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Table 9. Outline of the GCEC Projects/Plans’

3. Third IPZ

4. Sgedvwva -
Katunayzke
Towaship

$. Xatana
Township

¥Yedoalkelle
Tounship

2. Szprgaskanda
Industrial
Cluster

Peliyagoda
Warehousing
Project

Ko. of workers : 30,000

Industrial site, following
KI1PZ & BIPZ

Expatriate housing, wvorker
housing 2nd ancillary
facilivies. 500 houses In
total. (690 acres)

Yorker bousfog: (228 acres)
Housing for 4,000 workers
and flats for 12,000
WOrkers.

Nev tow-nship south of

Negozbo City.

Divided 1nto tvo stages:
Stage 1 : 226 acres
Stage I ¢ 74 "

To cater for 5,000 persons.

Heavy/Chenlcal fadustrial
sfte arcund the of}
refinery.

As prcposed by LDA (26)
2cves). Frovision of
houstng, Industrial and
vartehousing sites.

Wo. of

-tialﬁ;ilon_

Conaectiog road,

undet constructfon.

Ooly propesed..
At the stage of
sfte selectlon
{velfsara or

North Ja-Ela).

Ongolng.

Soce foreigan
fnvestors have
leased the land
lots.

Under préparation
of land rescyva-

tion.

Oogolag, coastruc

tica of sites.

his!gaatéd by GCEC
as special fodus:

trial zove,

35 of

40

41

ey

I

Pollutfng Industefes

should bte located

vithia the demarca-

tien.

Ongoing.

29

%ame of o Physical Traffic]. - of -
Froject/Plan Sucsary of Content |____Progress ?one_ Attaintroeat
1. Katunayake Industriail sSte. Oivided ] Alnost all sites 49 !9§5, fuli
[124 foto 3 phases - are corpleted. - altalat:enl
(x1e2) Phase I 1 280 acres of target.
Fhase It 3 130 " =
Phase 111 ¢ 80 "
Fromotion of export-
oriented light ipdustries.
No. of wvorkers : 46,000
2. Biyzgzma Irdustefal site (450 acces}] Plaatatfon lasd,| = 45 Site prep~
1FZ Prozotfon of export- resexved for = aratton during
{BtPZ) orfeatéed heavy fudustries. | the project sites. " 1983-14%0.

1595, 2t¢atr-
eent of target.

Site prep-
aratfon during
1982-1933.
2000, atealn-
eent of target.
Possibly in
Zene 39,
18,000 wvorkers.

Coopletion
in 200G.

Coéplation
in 2000. -

Co&ﬁlegloq
fo 3%30.

3:6r‘$:£éu
factories in
every 3 years.

1965, sfte’

corpletion.
1390, fa full

comnissicn.
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“Table 10 Quiline of the UDA Projec(s/Plans (1/2)

Projeet/Plan

Sureary of Content

1. Svi Jayavar-
danapura
{Kotte)

"Echeloa
Square

2.

l@tys_fepf:e
(Chaleexs .
Granaries)

St. John's
Market

&

- 01¢ Towm
Hall and

- Edinburgh
Market

Yegetable
narket,
Kachehert
Read

6.

‘Shopping

- Gooplex,

. Fergutén's
Rozd

'Ofugoéavatté
Food
Stoves

‘New Parlfavent buildfog on

an Island (13 acces) fo the
laké_c, S :

Adainlstrative cooplexes at
Pellavatte =nd Rattara=aulla,

Hospital and cefemonial appreach

rozd, and otber facflitfes.
Bousfng sthete at Wickrama-

singhagura” In assocfation with

KHDA (705 tousing units).

Redevelopoent vith tre dezoli-
tien of Arey barsack.

2 hotel cospiales and 2
comercial cofpanies have
teased the lots.

Hézéhouses and other bueildin
to bé deémolished.

Hew offfce building and eation-

al square to be estadlished.

Coastraction of new fish
market along St. Joha's
Street.

Presérvation as historical
bufildings, not using for the
cocmexcial purpose but for
cormnily purpose.

Construction of a rew wulti-
storeyed earket place at
Kachchert Road.

Fhase 1 and Phase IE (exten-
stoen).

Coastiuction of a svperearket
utilising the land veserved
by UDA.

Construction of warehousing
for the replacesent vith the
fuactions of Chalcers
Crinarfes. 1l storehouses
fa the site of 10 acres.

K¥o. of | Evaluaticn
Physical Traffic of
Progress Zore | Attafntrent
Aleose a1l 22 -
zre Finfshed,
- except for
adeinistrative] 24 1983, cos-
corplexes. plétion and
functicns
shified.
22 -
27 1935, people
reside.
New bulldings 1 985, 273
vnder cons~ cepletion.
tructfcn. 1532, full
coopletion.
Tte functicon of 1 19385,
food stores has demolitien.
already shifted 1935, vew
te Orugodavaite. building

Constructed 1
already.

The functicen of 1
the narket
shifted already.

Under construc- 1
tica of the carket
(Fhase I).
Extensioa (Fhase

E) vill folicy|
that completicn.

Under prepava- 5
tican.

Coopleted. Fover 3

- of handliing

alre2dy handed

_ over to the Food

Dept.

X-47

constructed.

Clieal to bte
shifted very
SO

1955, Fhase 1
cozpleticn.
1535, Fhase 1
cerpletion.

1985, cos-
pletica




io 12 acres.

Site 27 acres: restden-
tial ¥2, coccercial &,
irdustry 13, varehousiag
45, pudlic use 3.

handed over to
tke Feclamatioca
Board.

Table 10 Outline of the UDA Projec!slﬂans (2!2)
T Fo. oF Evaluatio-:

Nare of Physica! - Y araffic Cef

lprolectfPlan Surcacy of Contéat Progress 2one .ﬁttaintcaent

9. Athurvziriya [Athurugiriya fndustrfal Site Sites ha\e 27 |- 2egloning in
for heavy fndustry with Steel leased o construction
Corporation factory as a private - ©Very sobn.’
centre. {(Worker housing, coopanies. c 2 er ¥ new
300-500 units) Factorles -facterlés in
) . locatlng. o § ey 5lyear,
Pannipitiya Industelal site Site vader 25§ Site cowpletlm
(3 ka, wvorker housing FOO- construction. = by 1985,
830 wnlts). l‘aclories fa
" fulk cperation
: by 2000, .
Bozagana fndustefal site. Only the site 128 - Afler 2000
area designaa : -
ted.

10. Ratpalzna Site for MMghtfheavy fndust= 3/4 of lard 18 {1 1938,
Industrial trfes rear to the Rateslana | lots have béen factory full’
Site Afrpory {7 ha) leased 2lready. -:onplet(on. .

Appreach road construction. : ' 1930, fia full
- comission.

1. Panchikavatte jPRedevelopzent of the triangle] Cradually 3 _'_1995, ce-ap»le-,
Integrated area fn Maradana. Land progressed. " tion‘of.
pevelopoeat acquisicion by UDA plot by . redeveloprent.
Profect plot. HMainly for cotcerclal L

and tvesidential purposes.
Sxall-scale fndusties are
to tz tocated. _ S IR

12. Peliyagaoia Varehcusing, ssall-scale Reclazatica of 29 - | 1985, site
Integrated fnduserial site and housing oarsh finfsked, ' coapletion.
Pevelepoent Zevelopoeat. Site area 261 | Coder the prép- .. 1930, Eull”
Froject acres: Ight Industries 83, ‘aration of sités. conpletion.

warehousing &3, low cost ' ’ :
heusing 21, elddte faccee

kousing 3}, coczercial and ‘
offices 17 and others. ) .

13. Educatfcenal, }Race course redevelepcent. Proposal. . 11 000,
Social ana Sugathadssa Stadlua expan- Under feple-. 8 ‘ 1985.
Cultural sfon. ecatation. ’ :

Corplen Housing for Tover Hall Proposal. 18 1990.
artlsts. :

14, Slva and All over Colocho City, In Unider l:pie— . Scat- -
shanty srall areas of slua and centatica. tered
vpprading shanly. in CHE
prograce Farely depeading cn forelga Aces. .

aids.

15. Blcezeadhal  [Reclamatfon of carsh Proposals, LS and 2000,
Pevelojmeat |of 239 acres. Bousing Iopleocatation 7 conpletioa.
Project for 600 shaaty fanilfes : ) :
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Table 11. - Ouline of Projects Carried out by the NHDA and Pla
- Town and Cdun(rj- Planning Department

Kaze of

. Surcary of
_ (agency _ Project . _Content

.’ Nitfonal 3. Maligavatte 2,500 housing
B?p§!ng . Housing Schere | units to te
Dévelopzent constructed n

: Agth@rlty veclajced
{N1DA) rarsh land.
b. Soysapura 1,058 kousing
Flats unfts.
<. Jayavardeoe- 105 houstog
gapma {Wickra- uilts in
easioghaputa) Kaduwella ACA
o Diviston.
é. Hatthtegoda 1,201 uaits fn
Schere Rocagara UC
Arfea.
. Maharagarca 501 uotts.
f. Raddoluva 2,022 ualts in
Speclal Fouslng | tke south-east
Froject of the KiPZ,
g- Ranpokunavatte | 1,610 units in
- Houslng Attznapgalla
Schene ACA Division.
h. Hodel Villages | ¥ousfop cosplex;
ceastruction in
rural areas.
(40-€D cnits)
f. Electoral Bousfog Devel-
Houses eprent In each
N Electorate
(10-100 units).
"§. Alded Self- Bousing con-
kelp Housing struction aided
Constructicn by the publie
funds.

2. TYown and a. Ragama Towva plarnieg
Country - fa the east
Planning ef zafivay.
Departoent | b. Gampaha Tesn planoieg.

- ¢.- Kirdbathogoda Tova planaing.
3. Ja-Ela Towa planafeg.
e. Wattala-Mabole ] Town planning

Kelaniya
Rajasaha VYihara

Yotte Teaéle

in assocfation
vith CCEC,
Planning for a
r2¥ town and th
sz2cred area.
Planning for
for the saceed
arca.

nring by the

Xo. of
Fhysical Traffic
Progress b Zene
1,500 usits already G
copleted. 408 unies!
to e constructed In
& or 5 years.
Constructed, sirealy 18
pecple living.
Corpleted. 27
Xou under advertisingl
Corpleted. 28
To te advertised
socn,
Cozoleted. 25
Completed. 51
Froposal, not 51
correnced.
Crzolng.
Colozdo (2) 20,25
Gazpata (5) 33,46,59,50,51
Kalutara (12) 55,5%,37
Cogoing. Scattered
in varicus
Iores.
Osgoing. Scattered
in varicus
ISTEE,
Executed by 35
Ragana IC
uvnder the DOC.
Froposgal. &7
Froposal. 31
Froposal. 32
Execuied by 32
GCEC,
Proposal. 32
e
Proposal. 22
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Table 14. Railway Passenger Trips — Match 1979

Unit s Pa'ssé'r_.éé'&.fmnth' o

odinary Tickets Sesson Tickets

Railway ' R R B B
Station Fsradara| Fort | Haradand Fort - | #aradana] fort:
Maradara - 11,460 - 16.8-65 o 1.20&
Fort 16,855 - fweeo | < | e |-
Kelaniya | 10,145 | 3,909 18,233 | 6,646 | 26,280 ' | 43,440 "
Yanawasala 3,618 5.863| 3,200 | 4,m¥ "10,2_"8{3_- 15,600 -
Huwpitiya | 11,266 | 5,19 | 10,027 | 7,078 ] 23,240 | 37,000 -
Enterazuila | 10,169 | 4,147} 10,195 | 3,678 | 24,520 | 25,320
Horape 2,200 | 2,233 951 | 0,08 $,520 | 3,680
Raga=a 17,489 | 16,498 | 16,984 | 21,528 | 40,060 - | 82,50 |
Peralanda 1,50 | 1,081 162 9] 4400 |20 |
Kardana Loy | 1,810] 1as | 1,923 9400 | 24,02 |-
Xapraalla 403 181 479 400 2.680 1,920
Ja-ela 1 vem | sl 208 | 1,83 )05,400 | 30,560
Tudella 248 92{ a8 | "as| 1,080 | 3,80
Kudahakapola | 1,217 544 193 A1s) 4060 7.960
Alziabupitiyal 604 s26] a9 | air| v.eao | s.de0
Seeduva Lesr | v 919 g1a | s.650 -] 10,320
Afr port ev | w9y anboap o | ]
Xaturayske | 192 | sl w2 { ssaloa.000 | 6880 |
Kurans 502 33| a5 | 3| 360 | éem0 f
Negarbo | 1,023 | 1,010 1,356 {1,969 6,220 | 2,080

Seurce @ $ri barka Goverrent Raflway, -
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Table 16. Distance, Teavel Time and Fare by Train from Fort Station

Froa Fort Distanc;alri‘avel-fi"' N faré (RSN . .
To e ] @in), | 15t Class) 2nd Class|3rd Class
Maradana | 1.89 | 6 | 3.00 .} 2,00 | }1,00
Dezatagoda 3.62 | N _ 3.00 2,00 1.00 ¢
Yelaniya § 6.87 | 2 5.60 | 3.60 | 160
Hurwpitiya | 10.02 | 22 5.8 | 360 | 160
Ragaza 15.54 | 3t 8.00 | 5.20 N 2.30
Peralanda 17.07 | 35 9,00 |- 5.80 f2.&
Xandana 18.82 | 39 9.50 | 6.0 2.0
Kapiatta 20.55 43 - R 'IO'_.é_O | 6.80 3C0
Ja-ela 2.5 | 4 CWso o | 740 {3300
Kudarakapola | 25.17 | 51 1 1300 8.40 3.70
Maatupitiya[26.50 | ss- 11350 | 80 | 380
Seeduea 28.05 | 59§ 150 - ) 930 - | 4.0
Liyanagesstla |.30.12 | 64 ] ¥5.50 10.00 ‘j. ' ;4_._40

Air Port 33.43 | €6 Care0 1690 |40
Katunayate | 32.44 | 70 1650 1060 | 4700
Kurana 35.30 | 75 B Y T ) I A 9 T R
Kegonbo 38.84 | 83 28,30 {1250 ] s.50 -

Source « Sri Larka Governmaat Railway
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- ‘Ta_bié 17. DiS(énc‘é.'Tra\‘el Tine and Fare by Bus from Petfah Bus Terminal

 From Pettah | Oistarce] Travel Tire! Fere
To _ (M) {Min.) {&s.)
~ feliyagoda 6.1 15 1.50
Wattala 8.00 18 2.00
¥elisara 13.93. 25 2.50
. Kandara 16.23 |} 28 3.00
Js-ela 2001 | 3 3.50
Tudella 2091 | 3 3.50
Gandugaza 22.52 33 3.50
Seeduwa 26.22 40 3.50
Katunayake 30,57 47 3.25
Korans 3183 | 49 4.25
Negocdo 37.00 59 .50
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' .Ta'b!e 19. Inventory of Exisling Crossing Roads
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Table 20. Dnscharge and Proposed Slmclum of Flood Rellel' Openmg

and Drainage
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. T_’ab!e 21, Cost List of Major Materials

Haterial

(i" Rs.of 1983 price)

Description Unit Harket oost

Steel bar | Kild stesl t 8,650.0

[ # shaced $oox 002 1x1% t 1.1400
_steel Tor steel € 9.250.0

"R Cezent L Poltrand. | t 1,590.0
- Asphalt ~ Grade (&3-100) 1 5.3
Bod T Plank ¢5x300x1000 each 43

' Scantling 300Gx1%0x5000 ] - £3.4

$and TH 85.0

T Gravel ‘ H3 76.5
Aggregate . Crushed rock (1°-0) #y 318.8

" Crushed rock {1°0) M3 350.6

€rushed rock (2°-0) Ny 191.3

 Rubdle N 105.3

o Class P {Ock=350kg/cal u? 1,580.0
Ready Hixed] Class A Gck=240kg!c_a2 - H#3 1,68).0
Concrete - €lass B {0ck=210kgfcn A3 1,600.0
SRR Class € {0ck=18kg/ca ) ¥,500.0
Pressed | Leagth 103 each 6,742.0
“¢oncrete ~length 13 each 9,290.0

| beam Length 16 each 13,500.0
| RCPite FBix35x10 each 8,74B.4
. ] $00{610x2438) each 1,045.7

RC Pipe ¢ 90{914x1219) each 8885
C(iem) - |$120001219x3219) each 1,07.6
S : $1500({1524x1219) each 2,282.5
A1500{1829x2438) each 5.972.3
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Table 23. Duty Rate

- {Tariff Heading Ko.)

(25.22)

O (26.02,09)

- (21.06)

NCAUN

(21.04)

(21.38)
(27.16)

- ('ss.g-i'i)

(3.40)

{2 1) Liew stose
S {25.23) .

12) Portland cezent 8§ Clinker

3) VSla_"g' or ash froa ranvfaclure of iron
" 4) Tar distilled froa coal

5) Kerosene & Crude ofl

. Fuel 0f1 & Tvbricating oil
6) Petroleus bitumea from industrial asphalt
1) Natural asphalt, asghalt rock or tar sand

. 8) Cﬁt_bécks asphalt, mixture of natural

. asphalt

9) Concréte pipes 8 fittings
"~ 10} Bars and rods of fron or steel

{73.11435)

{13.06)
(13
S (23.25)
(23.21)
(23.31)

. (84.22)
{84.23)
(84.56)
(85.01)

{85.09)
(85.10)

 Wire rods of iron
11) Angles, shapes of Y.I.H. and sheet piling
12) Ingols of iron
14) Tudbes 2nd pipes of cast iron

“35) Stranded wire, cadles

) '15}_63u§'e, fencing, rélting

AT

o (87.02)
(a?;o'z)'_

(8.03)
- {82.06)
{82.09)

17) Nail, staples

18} Bachirery

A. Lifting, handling, loading
B. Excavsting shavel. bulidozer
~ €. Crushing sixirg plant

20) Etectrical equipoeat & goods

A. Gererator
" 8. Lighting 4 signalling
€. Portadle ballery

0. ¥eldirg eachire

L 21) Auteosdiles
(82.01) -

A. Road teactor

B, Sadan oser

C. Kiné bus 10-35 persons
, _ over 15 persons
~ D. Road sweeper, crane etc

- £. Parts b accessories of rnotor vehicles

F. Fotorcycles auto cycles

- {62.01-05) 22) $hip, boats, other vessels but,

- yachts and other vessels for pleasure
or sparts

12.51
frez
51

5%
free
51

- 5%

531

E 0
551
5t
12.53

o
&

L1

50%
5%
551
5t

12.5%
5t
13

free
50%
031
561

%
53-180%
51

7.5t
%%

351
12.5¢

251

X-61



Table 24. Machine Operation Cost |

_ (Rs-)
Tota) forefgn | Locad' | - Tax
Bull Bozer 1 ton 1,608 s | ne . s
- " 15-17 ton 2,607 | o 8
- “ 19 ton 3,326 3002 0 o b M04
* 19 ton with Kepper |[3,135 2,892 | 120 SR X3
meel Loader 1.5 @ 1,498 L3 | o wr 65
Crawter Loader 2.1 0 [2,895 2,69 12 80
W¥need Loader 3.0 a 2,701 - 2,472 LS B
gack hoe 0.6 n° 1,259 hoes | 10 | 83
- = 12e’ 1,686 ol |9
poser stovel 2,689 1:.3_7'2 h 1y ) 9! -
Clzostell 0.6 a° 1,973 L6 | wo 57 -
Pickup truck 4 ton 966 818 83 54
Pep Truck 6 ton - 845 724§ 9 1
. 8 ten 982 853§ 92 : 3
Fortar Grader 3.7 a 2,547 2,380 o 50
Tyre Roller 6-10 ton é21 455 mnms 2
. » 10-20 ton 819 6w | W TS
Rozd Roller 10:35 ton 813 664 | 12 R
Vibration Roller 10 ton |1,040 895 ne | e
Vibration Plate Corpactor 230 B kTR N : 9
Air Corpressor 5-.13Iain 663 - 54§ P9 43
= c Ag¥min [1,316 ALY I ) S " 3
wreel ceace 5 ton 752 7 B R | & e
Crawler crare 10-15 ton |1,524 1,379 117 2 28
Truck crare 25 ton 1,19 1,561 2120 S8
Crawler crare 40 ton  |2,985 289 | w2 | 4
Diese) Pile Haver2.5ton}3,670 3423 | ms |y
Power breon 2.4 1,733 1,478 na f 142
Rsghalt Distrituter I o
4000 1 2,113 1,560 | M6 103
Asghalt Finister 3.6 » [1,616 1,434 Mz |
Portable Gererator E 1 o
100 KYA 1,12 1,430 92 {130
Porladle Gererator ' o ' O
200 KVA 2,212 2,007 93 - 162
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Table 25, Results of Unit Cost Analysis

ltea

{in Rs. of 1983 price)

- Sub<itea tnst Unit Cost
Foreign
FARIN WRE 1 loca) Tax] Total |
Cu‘l:zlg F}il . )
earfsg § Grub'bln 16.19 . e '

Cutting & Filling Sofl’ xg L 4_.3 l:‘0 2'15'
.. Boree Filding - -do- ¥ L | - - .
Soft Grovnd - - : 3 .

Sand B3t - for Project (B) M3 | 63.47 w270 17.03| 223.20
© ~do- - oo fof Profect (A W 10131 14567 19.52] 267.3%
" sard Giain Pite #0.40 K 87.41 1n.e3 5.63F 104.13
mﬁ:nd cD:pacuc-n Pite ¢0.20 K 155.49 3.9 N.63} 231.03

v . o _

Slope Protection Tuff Patching | 2 0.3  54.% o1 s

Box Culverts each .2 - - -

- Pipe Culverts o each L - - .

oralmge . 4-lane K 102,198 515,476 40,196 | 657,85
=80 - 2-are 3T 16,645 385,607 0,147| £93.4%)
PA\'lh" E‘JRK : S '

‘Surface Course  Asphalt ton 993.70 65.82 B2 8 1,047.64
 Tack Coat - -do- W 1.78 0.07 6.12 2.02

BInder Course “do- {on 759.83  £5.55 n.l w82

Price Coat - &~ P 6.3 0.07 o] 2.0

Base Course ' Bitumious ton 517.44 183.39 61.91 762.74

.- . Stabﬂizalion 3

. =6g- Crushed Stone Hy U560 56,25 23,38 459

Sub Base . Gravel & C.A Hy 217.93 $6.35 20.65| 339.9%

Course Soi} Ceseat H £30.38 20.713 23.19] 3%3.3%

srub"ﬂwer Asphalt W 118.79 18.63 5.04| 14172

Paverent CurveP.C. Curve ¥ .92 2495 12.33] 2i6.%

=do- . Asphalt Curve K 51.16 10.27 4.68 €.3
: lane Hark Paint M 1.5 0.¢7 0.3 1.5
mscztwtms HORK

Median Stelp Inc. P}antation N ] 133 158.81 18.73¢ 353.67
. Gusrd Rail Steel X |L022.% 16.8 R.1641,076.36

Hhwniration each |1626,797 49,002 56,6371 112,436

Traffic Sigaal . each | 914,245 10,317 28,835 953,98

foad $ign - - .- 1s *-3 - - -

Fente - Steel Parel X 131.52 54.61 Lun £&2.47

Cadys s o Barbed Yire ) - £9.68 4.21 13.83
- froatage R4, Crushed Stone ] 9% 18).04 23.02) 455.02

L. Pave, ' : IS VUV
&le{ N & .y
~ Righway SrId? €2 - - - -

Gvg:: Bridge N : each -4 - - -

-Note: ®*-1 1 See TAME 7-
2.2 : See TARLE )-
2.3 : Ses IABLE 2-
2.4 : See TAME I-
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Table 26.  Unit Cost of Cut and Fil§ -

| (fn_Rs.at 1983 price)

: _ Uaft Cost 7
Ttea Sub-Itea Unit }- A Rt TR —
foreign | Locat ] Tax | Total
Cuttisig 8 Filling , , N B R
{ = gulldozer u .16 3.87 1 1.92 | 35.95
1 1] wrk 3 N N o Do pro
=3 Duep Trucky H 0.7 | 4.8} 2.06 | 31.64
= 2 -do- ) 38.95 | '5.55 | 2.60 147.10 -
. 3 - | | ara3 | szs| 3a3| 65
- 4 - | K ss.23° | 7.08 }3.76 |66.53
=5 -do- .H; .2 1.8t | 43871765
=8 %o | H 713.64 | 890 |s.01 [8r60
Borrow Filling s B DO
P - | wd | se07 | 1550 fase |88
- 10 - | ¥ 75.56 | 18.10 | 5.47 | 9901

Kote : Haterial Carriage Distance

Table 27. Unit Cost of Road Sign

- {in Rs.at 1983 ja’f'i'c_élT
Unit Cost . - ]

Iten Gnit

- Foreign  Local & Tax’ Total

Foad Sign

Doudle Pole Type | Each |- 70,298

Hang Over Type fach | 36,852 3,421 1,304 41 621
Over Yead Type fach | 66,133 = 54,739 7,367 ¥26,81%

1,92 2,689 11,969
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