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ECONOMIC APPRAISAL MODEL
 

FOR
 
DISTRICT ROAD REHABILITATION AND UPGRADATION
 

PROGRAMME IN SIND[
 

1.0 INTRODUCTION
 

1.1 Background to the Project
 

The Road Resources Management (RRM) Project is designed
 

to achieve a sustainable 
road system attained through
 
management and financial reforms which will improve
 
transport facilities of rural 
areas. An improved
 
network will stimulate a rapid economic & social 
growth
 
in the 
region and enhance the Living standards of the
 
rural population in Sindh Province. 
For this purpose,
 
in addition to the rehabilitation of existing roads, a
 
selected number of 
brick paved and Katcha roads will
 
also be upgraded under this project,so as to provide a
 
model 
to District Councils (DCs) of' improved standards
 

for future construction.
 

The purpose 
of' this study is to revise the existing
 
model developed earlier, and 
 setforth an updated and
 
generalized approach 
for the economic analysis of
 
rehabilitation/upgradation 
of rural road projects,
 

which incLudes:
 

- Updating the vehicle operating costs (VOCs) for 
road rehabilitation upgradation programme, and
 
preparing a simple 
usrs friendly model f'or economic
 
analysis in case of rehabilitation/upgradation of 
road
 
projects, so that it could 
be used by the District
 

Council Engineers.
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analysis, thus segregating the roads selected by each 

district for rehabilitation 
and or upgradation
 

according to 
 their economic viability and
 

prioritizing the economically 
feasible roads 
for final
 

rehabilitation/ upgradation programme.
 

1.2 Introduction to Economic Appraisal:
 

The construction and improvement of roads 
are of basic
 

importance to national development and economic growth
 

in developing countries.
 

The Road Resources Management Project is financed by 
the United States Agency for International Development
 

and is implemented in the province of 
Sindh. The most
 

important aspect of the project
RRM involves rehabili­

tation of existing district paved roads, 
in addition to
 

this a limited number of selected brick paved and
 

katcha roads will also be 
upgraded to paved standards. 

The project requires that 1funding for each road be 

evaluated on basis ofthe Lconomic returns which will
 

be obtained by the proposed activity. For a road 

project to be feasible for rehabilitation and or
 
upgradation it must have quantifiable benefits greater
 

than the 
cost incurred for the construction of' tha-t
 

project, or the internal rate of return of 
project
 

should exceed the established discount rate of 12%,
 

which is generally assumed 
 in all transportation
 

projects by governmental agencies in Pakistan like N||A,
 

C&W and in the Planning Commission, Govt. of Pakistan.
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2.0 	 ECONOMIC ASSESSMENT APPROACH:
 

The economic analysis contains three 
elements viz
 

costs, benefits and a comparision of the cost 
and
 
benefit. These elements with reference to road
 

rehabilitation or upgradation are 
discussed as follows.
 

2.1 Cost
 

The costs would include 
the 	 cost of initial
 
rehabilitation or upgradation, 
annual maintenance cost
 

and periodic rehabilitation cost such 
as resurfacing of
 

a bituminous paved road.
 

2.1.1 Initial Rehabilitation/Upgradation Cost
 

This is the initial 
cost of physical construction to
 

provide the required rehabilitation or upgradation of a
 
road, the life of which is assumed to be 12 years under
 

normal circumstances.
 

2.1.2 Routine Maintenance Cost
 

This is the cost incurred every year to maintain the
 

road in as
an built condition.
 

2.1.3 Periodic Resurfacing Cost
 

This cost occurs once during the life of 
project and it
 

is assumed that after the end of 
5th 	year a bituminous
 
paved road needs be
to resurfaced by providing a 
Double
 

Bituminous Surface Treatment.
 

2.2 Benefit
 

Direct benefits of the improvements 
 of a 	 road are vi rtually 
always measured in terms of reduced costs, essentially 

(D-12 EC-APRSAL.1P-3 TAS/MS) 



the reduced vehicle operating costs. There are 
many

other indirect 
benefits resulting from road
 
improvements, especially, when the 
upgradation from
 
brick 
paved or katcha road to bituminous paved 
level
 
takes pace. These beiefits normally occurs in the 
agriculture 
and economic 
sectors 
of the rural
 
environment. However, 
it is difficult 
to establish
 
generalized procedures 
to determine the 
monitory worth
 
of these benefits. 
Some of these benefits include
 
increased agricultural production, land use 
and values,

reclaiming blighted areas 
and improvement 
in public
 
services etc.
 

The following economic 
benefits that are 
resulting from
 
the road improvements 
i.e. rehabilitation/upgradation
 
have been considered for this economic appraisal:
 

a) For Rehabilitation case.
 

Reduced vehicle 
operating costs 
to traffic using the
 
facility due 
to the implementation of 
the project.
 

b) For Upgradation case.
 

Reduced 
vehicle operating costs 
to the traffic due 
to
 
the upgradation of 
brick paved 
or of katcha road and
 
net agricultural value added due 
to the project.
 

2.2.1 
 Reduced Vehicle Operating Costs (VOC's):
 

The benefits due to the saving in the VOC's is the 
difference of vehicle operating costs andbetween with 
without the project during its 
life.
 

VOC is a function of 
various key parameters relating to
 
the type of road surface and its 
physical conditions
 
determined 
from road 
 roughness, 
 the physical
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consumption of fuel, lubricating oil, spare parts, 
tyres, & crew cost, depreciation cost of vehicles and
 

the cost of capital etc.
 

In this study Economic VOC's prepared by the National 
Highways Board in 1984 have been updated for the year 

1992, taking into consideration the average annual 
escalation. 
The current 
VOC's determined 
as such are
 
close to the figures given in the NTRC report on 
'vehicle operating costs' published in August, 1991. 

In order to calculate VUC'A for various road surface 
conditions determined 
by level of roughness, use has 
been made of' the results of Farm to Market (FMR) Road 
Project, Final report, by Louis Berger International
 

Inc. , published in August, 1985. In that 
study
 
aggregate VOC equations were 
used to relate total
 

operating costs to road roughness for various vehicle 
types and road categorie9. VOC indices for (i! I'l'rent 
values o1' roughness rngilng f rom ptived to unpaved or 
Katcha road were derived as related 
to the index of IOU
 
for bituminous paved road surface in good condition.
 

These indices are as follows;
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'IAHLE I . 0 

SUMMARY OF 
VEHICLE OPERATING COST INDICES
 

ROUGHNESS VALUES SURFACE TYPE VOC
(mm / km) AND CONDITION INDEX 

BITUMINOUS PAVED ROAD 

2310 Good condition 1UU 
(condition - 5)
 

3300 
 Fair condition 
 108
 
(condition-4)
 

5940 
 Bad Condition 
 131
 
(condition-j)
 

7920 
 Poor condition 
 153
 
(condition-2)
 

9900 
 Very poor 
 176
 
(condition-I)
 

BRICK PAVED ROAD
 

5280 
 Brick Paved, in 125 
good condition 
i.e.(condition - '1) 

7260 
 In fair condition, 145
 
i.e. (condition-3)
 

9240 
 In poor condition 168
 
i.e. (condition-2)
 

11880 
 In a very poor con-
 204
 
dition i.e. (condi­
tion-I)
 

KATCI|A UNPAVED ROAD 

7420 Pood Condition 152 
I .(. ) cond l on-J) 

11220 
 Poor condition 
 194
 
i . e. ( condi tion-2 ) 

14520 Very poor condition 249
 
i.e. (condition-I)
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Benefit of rehabilitation or upgrading is 
calculated as
 
the difference of "with out
VOC project" i.e. the
 
existing condition 
 and the VOC "with project' i.e.
 
when the road is rehabilitated or upgraded 
to
 
bituminous paved level. The VUC 
varies with the VOU
 

Index.
 

Summary and detailed VOC's and 
benefit analysis is
 

given in Appendix-I
 

2.2.2 Net Agriculture Value added (AVA)
 

The conventional methodology for the appraisal of road
 
projects stresses the quantification of road user (VOC) 
savings. In those areas where normal traffic is not
 
very significant and economic 
activity (in rural areas
 

chiefly comprised of agriculture related activity) is
 
low, one has to consider the mechanism through which 
road user savings are translated into improved output 
and incomes i.e. the developmental aspects of' road
 

investment.
 

In a rural economy, the important changes, which it 
is
 
hoped the road project will bring about, are mostly at
 
the agriculture 
level. It is important to enhance
 
physical agriculture related conditions i.e. (cost,
 
prices and quantities) which are related to
 
agricultural production and 
inputs, that includes crops
 

area breakdown, yield and production, local consumption
 
and exportable surplus etc. These projection arid 
estimates are very difficult to workout in a short span
 
of time. It is also difficult to estimate net AVA
 
benefits imputed to rural 
road projects. Therefore, as
 
to simplify the aspect of
whole agricultural benefits
 
gained due to implementation of project, a generalized
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approach to develop as 
far as possible simple 'rules of
 
thumb" 
for the computation of agricultural value added
 
is adopted in the analysis.
 

Estimate 
of AVA is based on the available data and
 
knowledge, on provincial and 
at district levels. 
The
 
methodology adopted 
in the case is to work out an
 
average net AVA 
per sq.Km of the 
road influence area
 
(IIA) , keeping in view the cropping patterns and the 
nature of RIA. This value is then projected from the 
base year, on the basis of an average agricultural 
growth rate for the Districts. 

AV.'. per sq.Km derived comes 
out to be averagely
 
Rs.5,00/sq.Kni/year for 19 districts road projects in 
the FMR report for the year 1985 which was then 
escalated at a rate of' b.5% per annum comes to about 
Rs.800U/sq.Km/year. The average agricultural growth
 
rate was worked out 
for the same2 and the value 
comes to
 

about 3% per annum.
 

The RIA of' a rural road is defined as the area served,
 
impacted or modified by 
a road after an improvement in
 
its immediate 
geographic environs. In quantifying the
 
benefits (other than the 
conventional road user
 
savings) for a rural road project, a critical input is
 
an estimate of the area influenced by the road project. 

The area of influence 
can be easily calculated from the
 
maps. The method used is to identify from maps area 
upto 3 Km on either side of' road, and 
in a ra'fius of 3 
Km from the end of' road, but less than l Km From the 
main (metalled) road from 
which the proposed road
 
branches, were excluded, since they are already being 
served by the metalled road.
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Hq
 



There are two other methods adopted in the World bank
 
staff working paper No.241 titled 
as "The Economic
 

Analysis of Rural Road Project, based on economic
 
efficiency and 
on social services. These two methods
 
are cumbersome to adopt as a detailed input data is
 
required in both the cases and tre generally adopted 
for new construction or for road extension project.
 

'lhe first methodology describe above which is based on 
the cropping pattern and F41A has been adopted in the
 
FMR report and is recommended for use on RRM Project in
 
Sindh in view of its simplicity.
 

2.3 Comparison of Costs and Benefits:
 

After estimating the costs and benefits of the project, 
they have to bc compared in a rational malnner. 
Comparison, however requires that all elements of cost 
& benefit be on a common basis. This requires that all 
monitory units be referenced to the 
same year, and that
 
the costs and benefits being compared represent 
essentially the same 
span of time i.e. the project life
 
period. When this 
is done and all future costs and
 
benefits are discounted to an equivalent present worth,
 
they can be directly ccmpared 
and a measure of
 
profitability can be calculated for 
the purpose of'
 
priority determination 
among the proposed road
 

projects.
 

Several measures are commonly used to represent the 
comparison of benefits and costs 
of a project; Any one 
of* Lth two mIfea.sures name) y, thr Nct,IPresent Value
 
(NPV) and fhe benefit 
to cost (13/C) ratio, can be
 
immediately determined. 
NPV is the dif'ference of
 
benefits and costs, and if the 
value is positive, the
 
project is considered worthwhile. The B/C ratio
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consisLs o1' the saille two Figures expressed as a ratio, 
and it' the value is greater than one, the project is 
viable. A third index, which is often more suitable for 
priority ranking purpo s , is the ii Lernlal rate. of' 
return M1IR1{). The l1ll is the interest rate, or discount 
rate, at which all future benefits exactly equal costs.
 
This is analogous to the interest rate earned when 

money is deposited in a bank. If' the IRR exceeds the
 

established discount rate, 
i.e. the opportunity cost of
 
capital, 
tile project is termed as economically viable.
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3.0 ECONOMIC ANALYSIS
 

Basic data required for economic appraisal includes:
 

- Type 	 of Road 

- Length and Conditions of various sections of road
 
- Average daily Traffic
 

Analysis will be done of:
 

- Rehabilitation Cost
 

- Upgradation Cost
 

- Mnintenance Cost
 

Steps that are being followed in the economic appraisal
 

are given below:
 

3.1 Length and condition of Road
 

Wi hl reference to the type of the rond and the length 
of the road to be rehabilitated the first step is to
 
input the lengths of' road according to their respective
 
conditions as determined 
by the road ccndition survey
 

and inventories.
 

3.2 Design categories for (Rehabilitation/Upgradation)
 

The pa/vellleit design 01' the road is based on the itulber 

of commercial vehicles traversing through that road. 
Based on that 
four categories have been established for
 

the economic analysis. 

Design
 

Category 	 1 0- 15 Vehicles.
 

2 15- 45
 

3 45-150
 

4 150- and above vehicles.
 

(D-12 EC-APRSAL.P-1I 'I'AS/MS) 



3.3 Average Daily Traffic & Traffic Growth Rates
 

The traffic counts by vehicles classes have been 
averaged from ACE's, District Council's and H/s CCSC 
second traffic counts (STC) conducted during the 
current. year in t.he month of ,July t.hrough September, 
and STC in 1989 respectively. Also comparative
 
analysis have been made in order to determine the 
average annual traffic growth rate. A growth rate of 
12% per annum for the project life has been adopted 
based on the results of the earlier study. 

3.4 Cost Estimates
 

The cost estimates for the improvement i.e. 
rehabilitation and/or upgradation from brick 
 paved or
 
from katcha road have been worked out separately, 
attached as Annexure II-A, II-B and II-C with this
 
report. The following key items are considered other 

than minor items;
 

1. Aggregate base course and 
leveling course.
 
ii. Double bituminous surface treatment.
 

iii. Earth work for embankment and shoulders.
 

Also estimates of routine and 
periodic maintenance
 
economic cost are prepared 
for each alternate. For the
 
economic analysis purpose the financial cost of these
 
ifl.v-9 are conver.ed to the economic cost.s andi a Iactlor 
of' U.65 has been assumed. 

3.5 Estimated Benefits: 

The economic benefits for the total life of project, 
accruing due to the implementation of road project is
 
estimated and projected at a growth rate 
of 12% per 

(D-12 EC-APRSAL.P-12 TAS/MS)
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annum for vehicle 
operating cost component, and
 
generally a growth rate of 3% for 
agricultural value
 

added 
for different districts in case of upgradation.
 

3.6 
Working of Economic Analysis for Rehab./Upgradation:
 

SitplLe i, showinig Lhle (cOnlomic atialyiHs worktngI or I'he 
rehabilitation case 
for road No. 81-22M (Shadadpur road 

to Soomer Faqir Ilingoro, District Sanghar) included in 
1992-93 programme is attached as Annexure III arid 
working sheet are also attached. For upgradation of
 
brick paved 
road to bituminous paved Road i.e.
 

Wazirabad Begari Road to Wazirabad (District Shikarpur)
 

is also attached with this 
report as ANNEXURE III . As 

the analysis procedure for the upgradition of' brick 

paved and katcha roads are similar, therefore, katcha
 

road example has not been given here.
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4.0 RESULTS
 

As can be inFerred from tile ro1)osed Economic 

evaluation results in the list of proposed roads o' 

district councils in Sindh Province for FY 1992-93 
programme. There are quite a few roads that exhibit a
 
B/C ratio of 
less than one and an IRR of less than 12%, 
these indicates that the initiRi decision to 

rehab./upgrade the road is not justified on economic 
basis. It is quite difticult to state whether or not 
other social and unquantifiable benefits 
are weighted
 
enough t'or the proposed road construct ion. The road 
projects are listed in descending order of B/C ratios 
and IRR values, District wise, this would be the most 
eft icient order oF choosing the Investment projects 
if' a budgetary constrain does exist. Therefore, an 
alternative ranking should be adopted for 
constructions of road projects subject to the 
availability of funds.
 

Summary of' economic evaluation results Of the list Of 
proposed roads tor rehab./upgradation programme of FY 

1992-93 is attached as Appendix-Il.
 

4.1 Recommendations and Conclusions of 
the Study
 

1. Programme Monitoring and Evaluation: 

It is recommended that all 
District Councils are 
directed to perform a background survey on atteast one 
third of* tile road projects to be inc[uded in tihe IUMP 
programme, then perform subsequent surveys annually on 
these road projects, following the completion of 
works. This will help evaluating tile impact of road 
improvement and monitor changes. This could be done 
with the help ot technical assistance team who can 
establish guidelines for the survey and synthesize the 
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survey results in maintaining an up-to-date record.
 
This in will 
provide all necessary information on
 
economic gains to identify engineering requirements. 
This is also to record subjective change in the road
 
influence area. Furthermore, it is desirable 
that the
 
monitoring system also concentrate on documenting
 

the foliowing:
 

i. 
 Road condition and maintenance needs.
 

ii. Population in RIA.
 
iii. Cultivated area, crop patterns, yield.
 
iv. Traffic mix, 
counts and trip purposes.
 

2. Preliminary Screening and Selection of Rural Roads:
 

In planning rural 
road programme governmental agencies
 

are often faced with 
a large number of construction
 

proposals, this situation is aggravated where local 
participation is envisaged in the planning and 
implementation stages. Therefore, it becomes necessary 
to devise a rational system of screening the proposed 
road projects, the use of such a screening technique
 
would ensure the formulation of a road programme that 
would serve 
the best interest of community.
 

3. More Realistic Approach 
for estimating AVA
 

Benefi ts:
 

In case of upgradation of proposed roads 
a more
 
detailed study is required to get near to an accurate 
result in the quantification of agricultural benefits. 

4. Need of Sufficient List of Qualified Road Projects. 

All district should timely submit a list of their
 
proposed projects for evaluation, and to make sure 
that there are sufficient number of road projects
 

(D-12 EC-AIPISAI,.11-I5 'AS/MS) 



included il that. proposed list. 'T'his wil pIlrot ibn Ly 

ixvoid 11IIeCeelsaLry delay in econoull c evaliutli. itll t 

final selection of projects. 
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-- - - - - -- - - - - - - - - - - - - - - - - ----------

-----------------------------------------------------------

APPENDIX-I For Paved Road (PR) 

TAIHE- 1 . 1 (A) 

VEHICLE OPERATION COST FOR BITUMINOUS PAVED ROAD 
IN GOOD CONDITION
 

(MOTOR CYClE)
 

/----------------------------------------------------------------

ITEM UNIT UNIT PRICE PHYSICAL TOTAL COST

;UPDATED, AUU.92: UNIT (Rs) 

FUEL LITER 8.15 40.60 330.89 

ENGINE OIL LITER 
 20.74 0.58 
 12.03
 

TYRE WEAR TYRE 350.00 0.25 91.00 

DEPRECIATION:% VEIlCOST: 
 18,000.00 0.50 
 90.UO
 

INTEREST % VEHl.COST; 20,160.00 0.4050 81.65
 

:MAINTENANCE
 

LABUR IIURS 17 . O 5.0 85.00 

PARTS % VEIH.COST: 18,00U.0O 0.30 5,t.o0 

IT~:l uuT m 0.4U 1,0UO.OO IuO.OO 

TOTAL 1,144.57 

UNIT VEHICLE OPERATING COST/KM = Rs. 1.14 

*Calculations are based on the average speed of 56 km/Hour. 

(D-12 ECuNOMIC.WKJ TAS/MS) 
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- - - - - - - - - - - - - - - - - -

------------------------------------------------------------

(PR)
 

TABLE-1.1 (B)
 

VEHICLE OPERATION COST FOR BITUMINOUS PAVED ROAD
 
IN GOOD CONDITION
 

(CAR)
 

/ ......- .............
 

ITEM UNIT UNIT PRICE ;PHYSICAL :TOTAL COST: 
;UPDATED, AUU.Y2; UNIT (us) 

-
 -
 -


FUEL LITER 
- - -

8.15 
- -

113.598 
-- - -

925.8Z 
-


ENGINE OIL LITER 20.74 1.44 29.87
 

TYIRE WEAR 'I'YId.- 876.00 O. 1285 112.57 

DEPRECIATION:% VEIl.COSTj 
 86,888.88 0.50 434.44
 

INTEREST % VEIl .COST! 93,495.10 0.4450 'l6.0b
 

MAINTENANCE
 

LABOUR HOURS 
 19.98 4.99 
 99.70
 

PARTS :% VEH.COST: 86,888.88 0.2764 240.16 

:ITEM COST KM 0.62 ;i,UOO.OO 620,0
 

TOTAL 
 2,878.61
 

UNIT VEHICLE OPERATING COST/KM = Rs. 2.87 

(D-12 ECONOMIC.WKI TAS/HS)
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------------------------------------------------------------

- - - -- - - - - - - - - - - - - - -

------------------------------------------------------------

(PR)
 

TABLE-1.1 (C)
 

VEHICLE OPERATION COST FOR BITUMINOUS PAVED ROAD
 
IN GOOD CONDITION
 

(MINI BUS)
 

ITEM UNIT UNIT PRICE :PIIYSICAL ;TOTAL COST:
 
:UPDATED, AGU.92: 
 UNIT (Rs)
 

-
FUEL LITER 
- - - - - - - - - - ­4.07 156.956 638.81
 

ENGINE OIL LITER 
 20.74 2.16 44.80
 

TYRE WEAR TYRE 1,346.15 0.1514 203.81
 

DEPRECIATION;% VEI.COST: 
 213,507.00 0.20 427.01
 

;INTEREST % VEH.COST: 223,567.53 0.1204 269.18
 

MAINTENANCE
 

LABOUR :HOURS 
 20.58 19.47 400.69
 

PARTS :% VEH.COST 213,507.00 0.2835 605.29
 
ITEM COST :KM 0.59 :1,UU0.00 590.00
 

TOTAL 
 3,179.59
 

UNIT VEHICLE OPERATING COST/KM = Rs. 3.17
 

(D-12 ECONOMIC.WKI TAS/MS)
 

//
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TABLE-l.1 (D) 

ViiI ICLE OPEThI'ON BITUMINOUS I'AVIDlN CtnT HR 
IN UOuD CONDITION
 

(TRUCKS AND TRACTOR/TROLLEY) 

ITEM UNIT UNIT PRICE PIIYSICAL 
UPDATED, AGU.92: UNIT 

~-------------

FUEL LITER 4.07 367.368 

ENGINE OIL LITER 20.74 5.08 

TYRE WEAR TYRE 3,100.00 0.1461 

:DEPRECIATION:% VEII.COST; 325,400.00 0.11 

INTEREST :% VEH.COST; 364,550.00 0.07366 

MA I NTIIENANCE 

LAB3OUR ,IHOURS 21.27 
 24.09 


PAI'S :% VEI.COST 325,400.00 0.2745 


ITEM COST 
 ;KM 0.21 1,000.00 

TOTAL 

UNIT VEHICLE OPERATING COST/KM Rs. 4.29 

(I)-12 ECONOM1C.WKI TAS/MS) 

(PR) 

RAI) 

TOTAL COST: 
IRs) 

1,495.19
 

105.36
 

452.91
 

357.94
 

268.53
 

512.39
 

893.22
 

210.00
 

4,295.54
 

http:4,295.54
http:1,495.19
http:1,000.00
http:325,400.00


-----------------------------------------------------------------

---------- -------- --------------- --------- ----------

-----------------------------------------------------------

( PR) 

TAhIIN- I. 1 (Ql 

VEHICLE OPERATION COST FOR BITUMINOUS PAVED ROAD
 
IN GOOD CONDITION
 

( BUS ) 

ITEM UNIT 	 : UNIT PRICE PHYSICAL ,TOTAL COST 
:UPDATED, AGU.92; UNIT (Rs) 

FUEL LITER 4.07 318.300 1,295.48 

ENGINE OIL LITER 20.74 5.08 105.36 

TYRE WEAR TYRE 2,900.50 0.1459 423.18 

DEPRECIATION:% VEIH.COST; 330,000.00 0.17 561.00 

INTIEREST % VE .COST 367,600.00 0.0994 365.39 

MAINTENANCE 

LABOUR IIuURS 21.27 24.1I 513.46 

PARTs % VEH.COST 330,000.00 0.2660 877.80 

ITEM CUST KM 0.75 :1,000.00 750.00 

TOTAL 
 4,891 .68 

UNIT VEHICLE OPERATING COST/KM = Rs. 4.89 

(D-12 ECONOMIC.WKI 	TAS/MS)
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For i'livpcI o ad (RPi 

TABLE I . 2 

SUMMARY 0" ECONUMIC VEHICLE OPERATING CUSTS
 
ON PAVED ROAD IN GOOD CONDITION
 

VEIIICLE CIASSES VUC's (lUs./KM) 

Motor Cycle 1.145
 
Cars (Including pickup and wagons) 
 2.87 
Mini Bus 
 3.17
 
Trucks 
 4I.29 
Tractor/Trolley 4.29
 
Buses 
 4.89
 

VOC's in Rs. per km for Different states of road condi-

L,ions.
 

COICI. * b (ocird . 4 '.o)Itf. 3 Con(I. 2 Conid . I 

Motor Cycle 1.14 1.23 1.49 
 1.74 2.00
 
Cars 2.87 3.10 3.76 
 4.39 5.05
 
For'd Mini ].iis 3.17 5.583.42 4.15 4.85 

'J''ucks/TracLors 4.29 4.83 5.62 6.56 7.55
 
and Trolley
 

Bus 
 4.89 5.28 6.40 7.48 
 8.60
 

VOC benefits for rehabilitation of 
paved road on
 
aceoint of . vti R . I the cost.nL i Us/Km r o,' d i r t renL 
sLtLes of road condiLions is as follows: 

Cond.! Cond.2 Cond.3 

Motor Cycle 0.86 0.60 0.35
 
Cars 2.18 1.52 0.89
 
Ford Mini Buses 2.41 1.68 0.98
 
Trucks/Tractor/ 3.26 
 2.27 1.33
 
Trolley
 

Bus 3.71 2.59 1.51
 

VOC benefits for condition 4 and condition 5 which are
 
maintainable 
conditions 
are considered 
to be
 
negligi ble.
 

** VOU Benefit for each vehicle type for different,
conditions is the difference of VOc for the exis tiig
condition to the VOC of paved road in good condit ion 
i.,-. -ondit. ion 5. 

(D-12 EC-APRSL P-22, TAS/MS) 
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For Brick Paved Rnoad (B.P) 

T'AB1,E 1. 3 

SUMMARY OF ECONOMI C V El IICI,E 0IFRAT ING CtSIS
 
FUR UPURIAIJArlON OF BRICK PAVE) ROADS
 

VEiICIGE CIASSFES VOC IIlCK PAVED) 
( IN Its/KH) 

Motor Cycle 1.,t3 
Cars ([ncluding pickup and wagons) 3.58 
Mini Bus 3.96 
Trucks & Tractor/Trolley 5. 36 
Buses 6.11 

Following are the VOC's in 
Rs. per km for Ditfferent
 
slates of' road conditions in case of' upgradation of
 
Brick Paved Road.
 

Vehicle VOC for VOC's in Rs/Km for 
(B.P.)
 
Classes Pavd Rd.
 

(ond. ' Cond. 3 Cond. 2 ('ond. I
 

Motor Cycle I.,14 1.43 1.66 1.92 2.33
 
Cars 2.87 3.58 4.82
4.16 5.85
 
Ford Mini Buses 3.17 3.96 4.59 5.32 6.46
 
Trucks & Tractor -1.29 5.36 6.22 7.20 8.75
 
/Trolley
 

Buses 1.89 7.09 9.97
6.11 8.21 


Therefore, 
VOC Benefits in Rs./Km for different states 
of condition for upgradation of Brick Paved Road are as 
unde r: 

Cond.] Cond.2 Cond.3
 

Motor Cycle I. 19 0.7H 0.52
 
Cars 2.98 1.95 1.29
 
Ford Mini Buses 3.29 2.15 1.42
 
Trucks & Tractor 4.46 2.91 1.93
 
/Trolley
 

Buses 5.08 3.32 2.20
 

* VOC benefits for condtion 4 which is a maintenable
 
condition is considered to be insignificant.
 

(D-12 EC-APRSL P-23 TAS/MS)
 



Katch Road (K.R) 
TABLE 1.4 

SUMMARY OF ECONOMIC VEII CILE O'EINAGI' C ST'S
 
FOR UIPGRAIATI ON OF.gKAICIIA RAI)
 

VEHICLE CLASSES 
 VOC's (IN Rs/KM)
 

Motor Cycle 
 . 7,1
Cars (Including Pickup and Wagons) 4.36 
Mini Bus '1.82 
Trucks & Trnctor/Trolley 6.2 
Buses 7.43 

VI)C 's in U] . per ki Dir) st.ntem offor Ieren. road condi-
Lions in case of upgradat ion of Katcha Road are as 
under:
 

Vehicle VOC for VOC's in Rs/Km for (K.R)
 
Classes Pavd Rd
 

Cond.3 Cond.2 Cond.1
 

Motor Cycle 1.14 1.74 2.22 2.85 
Cars 2.87 
 '1.36 5.56 7.141 
Ford Mini Buses 3.17 4.82 6.15 7.89 
Trucks & Tractor 4.29 6.52 8.32 10.68 
/TroI ey
 

Buses 
 4.89 7.43 9.48 12.17
 

VOC Bene fit.s in ks./Km for uverage stutes or condition
has been adopted in the economic analysis for 
upgradation of Katcha Road. 

VOC Benefits for 
avg. of Conditions 1, 2 & 3
 

Motor Cycle 1.13 
Cars 
 2.81
 
Ford Mini Buses 3.11
 
Trucks &. Tractor/ 4.21 
Trol Icy 

Buses 
 4.80 

Assuming that there are negligible No. of Katcha roads 
operating in condition 4 w hich are under tLhe
jurisdictions or District Councils. 

** The above VOC's benefit values are utilized in the 
computation of annual benefits for upgradation of 
katcha road.
 

(D-12 EC-APRSL P-Z,1 TAS/MS) 
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For Paved RIoad I'R) 

ANNEXUUE-I1 (A)
 

Updated Economic Rehabilitation Costs 
per kilometer
 
(On the basis of 16 prjects).
 

Capital Rehabilitation Costs of roads 
in;
 

Design cond.l 
 cond.2
 
Category (Ns) 
 (Is) 

1 360,281 327,56U

2 472,443 139,722
 
3 530,743 498,022
 

Periodec resurfacing cost of road
 

in Rs/km (Financial CosLs)= 7U,320 (Avg.cost of DIBST) + 
29,529 (Cost of tack coat)= 
Rs.9Y,849 Say Rs. IUO,UUO/= 

For economic cost of a factor of 0.65 is assumed. 
Economic Cost of [esurftn lng = . ( 0, 0(1( x 0.Qti) 

= Rs. 65,UUU/= 

Economic Routine Maintenance Cost of road (Haintenable 
Condition) 

in condition 5 = Rs. 598/- km 
in condition 4 = ls. 5,39U/- km 
in condition 3 = Rs.28,747/- km
 

(D-12 EC-APRSL P-25 TAS/MS)
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For Ilric:k I'IvI (itI ) 

ANNEXURE-Il (B) 

Updated Economic Upgradation Cost per Kilometer Brick Paved 

Financial Costs
 

I'EM QUANTITY RATE UN IT AMOUNT 

1. Earthwork for 32,UUU uFT L Rs. ZZ79/- I',.% CF' 72,928 
(Embankmnet & Shoulders) 

2. Sub-Base (," Thick) 12,993 GFT 0 Rs. 1717/- 1'.%CFT 223,U90 

3. Base Cours (b" Thick) 19,686 CFT L Is. 1717/- 1'.% UP' 33H,009 

4. ist.Coat (DOSTr) 39,372 SFf L 272/-Is. 1,.% SFT' 338,O9 

5. 2tid.JoaL (DIS'T') 39,3/2 SF'T 0 Is. IH3/- I,.% S.T '2,U59 

Is. 813,170 

- For condition (2 & 3) cost/km Add 5% Rs. 853,829
 

- For condition (1) 3" extra stone i 50% 

3280 x 12 x 0.25 = 1920 CFT L 1717 per % CET. 
 Rs. 84,476

2 

U~s. :11-1,305 

Economic cost/km tor condition Z & 3 Rs. 554,988
 

Economic cost/Km for condition I [is. 609, 8 9 8 

* For brick paved roads we assume that condition 4 and 5 
does not exist. 

** A factor of 0.65 is used for the conversion of 
tinancial cost to economic cost.
 

(D-12 EC-APRSL P-26i TAS/HS) 
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For Ka, c:ha Itoad (K. ) 

ANNEXUE-II(C)
 

Updated Average Economic Upgradation Cost per 
Kilometer of Condition I and 2 for Katcha Road. 

ITEM 	 QUANTITY RATE UNIT AMOUNT 

1. Earthlill for Rd side 69,395 FC 
 LORs. 113U/- I'.%. CI 'I78,416 

la.Selected Barrow Earth 69,032 CFT L Is. 
2279/- P.%. UFT I57,324
 

2. Selected Fill Material 45,934 CFT L Us. 
 52U/-	 P.% CFT 238,857
 

3. Sub-3ae (4" Thick) 12,993 UFT L Us. 1717/- I'.%CIT 223,09U
 

4. Base Cours (6" Thick) 19,686 CFT L Rs. 1717/- CFT
P.% 338,UU9
 

5. D.B.S.T. (Ist Coat) 39,372 SFT L Is. 
 272/-	 P.% SFT 1U7,U92 

6. D.B.S.T. (2id Coat.) 39,372 SFT o is. 183/- P.% SF1T 72,051
 

Average Financial Cost/Km for cond.l&2. TUTAL Us. 
1,214,839 

Avr'Lg I:(,i)mt CRI./Km Ior (eo dic t, ioni I & Z. luo. 18t9, fl!) 

For Katcha road only conditLion I and 2 are considered 
in the existing roads. 

** 	 A factor o' 0.65 for the conversion of Financial cost 
to economic cost is assumed. 

(D-12 EC-APRSL P-27 TAS/MS)
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ANNEXURE-] II 

Basic Data Sheet for Rehabilitation ExampleI 

DISTRICT SANtIIAR 

Example-I 

Road No. SH-22H (Shadadpur road to vi iage Soomer Faqir 
Hlingoro - istrLict Sanghar) - Paved. 

)ata for Economic Anajyyj.4 

Total Length of Road to b. r'habil I tated is 11.00 km 
with condition as follows:
 

Length of Road in Condition I = U.15 km
 
Length of Road in Condition 2 = 3.U km
 
Length of Road in Condition 3 = 4.5 km
 

TOTAL: ,.O0 Km
 

Design Category 3
 

Vhlic~ 
 Avg. IniI ly 4Il n r' valnL. b/w
Type 
 Traftic 
 6.00 am to 8.00 pm)
 

(ADT)
 

M/Cycles 
 147
 
Cars 
 88
 
Mini Buses
 
Trucks 
 52) Total nuaber of commercial 
Tractors/Trolley 
 54 vehicles = 116
 
Buses 
 8
 
Other (LCV)* 51
 

TO'ITA L: 
 4 10
 

* LCV: Light commercial vehicle which includes Datsun, 
Mazda and Suzuki Pickups and Jeeps.
 

(D-1 2 EC-APRSIL P-28 TAS/NS) 



I( v'l'fo 1. Ill) I I . , V(J('rr.I fig A" mlI'lI l., Inll /./Km lor :1iI I'l 'l- L 11'. .',tl. t rEol l l i t1l1l. L ) 'lr l I I 1 )1 til'i, fill 
'ol lows: 

Cond. I Cond. 2 Cond . 3 

Motor CycLe 0 . H6 0 . 6 0 0. 35
 
Cars 
 2. 18 1 .52 0 . 8Hi
 
Ford Mini Buses 
 2. ,4 1 1 . 68 U. 98 
Trucks & Tractor/ 3.26 2.27 1.33
 
Trol ley
 

Buses 3.71 2.59 1.51 

VOC BENEFITS FROM VEHICLES OPERATING IN CONDITION I 

VE1l1: IF,1.V A I LY Viii' VIA!' BEINEFIIT 
U'Al'AtU 1RI ,.s IRA I', U .AC t 1'1.:11 KM /IBAY 

Molor' ycl 147 x 0 .8i = 126.12
 
(I's HH 
 x ?. I H = I . H1 Buses 
 8 
 x 3.71 29.68 

Trucks & Tractor/ (64+52)
 
Trolley 
 116 x 3.26 = 378.16
 

Others (LCV) 
 51 x 2.18 * 111.18 

Total VUG benefits for condition 1. Its. 837.28 

per km/day
 

V " IENIElI'ITS RM'll VElIICIL'S OI'ER'lATINU IN C'UNI)IT N 2 

VEHICLES DAILY VOC VOC BENEFIT
 
CATEGORIES TRAFFIC FACTOR PER KM/DAY 

Motor Cycle 147 x 0.60 = 88.20
Cars 88 x 1.52 133.76 
Buses 8 x 2.59 = 20.72 

Trucks & Tractor/ (64+52) 
Trolley 
 116 x 
 2.27 = 263.32 

UtLhers (LCV)1 51 x I.52 * '7.52 

Tot.al VOC benefits for condition 2. Rs. 583.52 

pvtr kill/dally 

(D-12 EtC-APRSL P-29 TAS/MS) 



.. ... ..... ....M V 1-... ,. .1,SI ILIATI Itj(l I1NT , W '.-K (,)ll,ll I ;. 

VEI ICILI:E DA 1LV Vu VWU HENI,'IT

(,A'I'A(I;(1t I ES rI.AFF IC FATII k IPI;iE KEMI/ AY 

Motor Cycle 
 147 x 0.35 51 .15
 
Cars 88 x 0.89 = 78.32

Buses 
 8 x 1.51 = 12.08
 

'rucks & Tractor/ (64+52)

Trolley 
 = 116 
 x 1.33 154.28
 

Others (LCV) 51 x 
 0.89 * 45.39 

Total VOC benefits for condition 3. Us. 341.52
 

per km/day
 
Assuming that 
the VOC benefits of 
LCV's are equivalent to
 
that of VOC benefits obtained from Cars.
 

(D-12 EC-APRSL P-30 TAS/MS)
 



VOU benefit ill Is. per km per day lor condtion I = Us. 83l. 28 

VOC benefit in Rs. per km per (lay for condtion 2 = lts.b83.52 

VOC benefit in Rs. per km per day for condtion 3 = 	 Us.341.52 

VOC benefit per year for condition I = 837.28 x U.45 
x 365 = 137,523/YR 

VOC benefit per year for condition 2 = 583.52 x 3.60 
x 365 = 766,745/Yk 

VOC benefit per year for condition 3 = 3,11.52 x 4.95 x 365 = 617,042/YR 

Total Annual VOC bene i LsIts.= 1,521,310 

eihahilitation Cost For Conlition-I ,,

(Ci|.t gory :1) 
 = b30,14 x 0.I5 23i, ICt .81 

Rehabilitation Cost for Condition-2 ** 
(Category 3) 
 = 498,022 x 3.6 = 1,792,879.2 

Total Rehab.Cost Rs. 2,031,714.0
 

Maintenace Cost for Condition-3 = 28,747 x 4.95 = Rs.142,297.65 

Periodic resurfacing cost at the 
 = 65,00 x 9 = Rs.585,000.U0 
end of 6th year. 

Routene maintenance cost 	 C year Ist. = 0
 
1-year 2nd. = 
 598 x 9 = Its. 5382/Yr. 
@ year 3rd. = 598 x 9 = Rs. 5382/Yr.
0 yera 4th. 5390 x 9 = Is. '18 IO/Yr. 
Ca year 5th. 539U x 9 =s. ,It8s /Yr. 
I year 6th. 28741 x 9 = Its. 2!8/2Z3/Yr. 

** For economic rehabilitation cost per km refer to Annexure-11-A. 

Notes: 

- Traffic gowth rate compounded LO12% per annum. 

- Traffic growth during the Ist. year is taken as half of 
the rest years traffic.
 

Assuming that the new road will oprate @ condition-5
 
(iring the 2nid and 3rd 
 years ater construction and iii
 
81h and 9th years ILI'ter resurlacing.
 

Assuming that condit ion I prevails during 4th and 51ih
 
years rand(hlrinl i l1.h ,nid I Il.h years of reh h
hi iitt.l lin.
 
Al fISlh arnd 12tih year 
 thv, road is irsilrm(,d to ihi, ill
 
cod i t ionr-3.
 

(D-12 Et"-AI'SI P-31 'I'AS/11S) 
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ECONOMIC AN;ALYSIS FOR TIE REHABILITATION OF PAVED ROAD EXAMPLE-I 
UF FISCAL YEAR 1992-93 PRUGRAMME. 09-Dec-92 

TOTAL LENGTH 9.OU KM

CONDITION 
 3 4.95 REHAB. LENGTil 9.00 KMCONDITION z 3.60 MAINT. LENGIIT 4.95 KM 
CONDITION I 
 U,45 DESIGN CAT.3
 

ASSUMING TRAFFIC GROWTHRATE AS 12t 
ROAD NO. : SA-SII-22M (DISTRICT SANGIIAR)
ROADNANt: SIIADADPUR ROAD TO SOMER FAQIR IIING(aRO
COST PEET.R.,;;;..
CO.T...PT................................... ...........
P WORTH 12% BENEFITS
 

:YEARS: REIIAB. ;MANTANINCE TOTAL ----------- ----------- --------
REIIAB. MANTANINCEI --- ----------TOTAL V.O.C ;P.W OF VOC:& PERIODIC: COST 2+3 
 :& PRIODIC COST 
 BENEFITS
COST : 8+9 B -----------
I COST @12% , 12%
 

1 ------------­2,31711
12,98 2,174,012
2 .. .5,382 5,38Z 
1,014,030 :127,051 11,941,082 1 76U,655 : 679,1574.290 4,290 1,521,311 1 ,212,7803 5,382 5,382 
 3,8311 3,031
4 1,7U3,868 1,212,78U48,510 48,51U


S48,51: 3U,829 : U,829 1,908,332 1,22,78048,510J 27,526S48, 27,526 :2, 137,:2 1,212,7HU510 411,510 24,5777 85,00o 24,5I1 2,39:1, I2 2,12,T78) : 6) ,000 1 264 , 624 
a 0 i24 , 624 2,61 I9851 5,382 i, 2(2,iH
5,382

9 5,382 

2,174 :2,174 3,UU2,798 ,212,7805,382 
 : 1,941
10 1,941 3,363,133 1,212,780
'18,51U 48,510 
 1 15,619 15,619 3,766,709 1,212,78U
it 48,51U 48,510 13,945 13,945 
 4,218,715 1,212,78)
12 48,51U 48,51U 1- --- ---------... 12,451 12,451--------- ...... 4,724,96U 1,212,78U 
.2.616,714 454,H86.. 3,0 1,0. 2,078,655 264,235 
12,342,889 132,IHZ,696 :14,019,733
 

RESULTS OF ECONOMIC ANALYSIS
 

/----------------------------------------------------­

:@ DISCOUNT
DESCRIPTION 

I-------­

:a, 
 Total Nominal Benefits 
 132,182,696
 

lb. Present value o1 
V.O.C Benett 14,019,73:1 

:c. lreneit vahue ol relh. , periodic
& rollLil,' maln.vellylnr(!, eOtii. 22,342,B9 

:d. Net Economic return 
 (h-c) 111,676,843
 

,e. Economic Internal Rale of Return (X) 
 118.30
 

If. Beneit/Cost Ratio 
 (b/c) 
 5.98
 
-------------------------------------. 

.
 (D-13 SA-SI-22H.WKI TA/MS)
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ANNEXUJRE-I I I
 

Ilasi.c DIata Sheet, for Upgadation Example 2
 

D1 STR I CT SII I (ARII
 

Road Name: (Begari Road To Wazirabad
 
District Shikarpur) Brick Paved 

Data for Economic Analysis
 

Total Length of Road to be upgraded is 0.33 kin, with 
condition as follows:
 

Ilo'ngtth o' Road in Couidi . ion I = 0.33 
 kim
 

Design Category : 2
 

Vehicle Avg.Daily (I4 hours count b/w
Type Traffic 5.00 to 8.U0am pm)
 

(ADT)
 

N/Cycles 
 35
 
Cars O0
 
Mini Buses 00
 
Trucks U21 Total number of commercial 
Tractors/Trolley 
 20) vehicles = 22 
Buses 5
 
Other (LCV)* 22
 

TOTAL: 84 

* LCV: Light commercial vehicle which includes Datsun,
 
Mazda and Suzuki Pickups and Jeeps.
 

(D-12 EC-AIPRSL P-32 TAS/MS) 



Referring to table 1.3 , VOC benefits in Rs./Km for 3 
different states of upgradation of brick paved are as 
follows:
 

Cond. I Cond. 2 Cond. J 

Motor Cycle 1.19 0.78 0.52
 
Cars 
 2.98 1.95 1.29
 
Ford Mini Buses 3.29 
 2.15 1.42
 
Trucks & Tractor/ 4.46 2.91 1.93
 
Trolley
 

Buses 
 5.01 3.32 2.20
 

VOC BENEFITS FROM VEHICLES OPERATING IN CONDITION I
 

VEHICLES 
 DAILY VOC 
 VOC BENEFIT
 
CATAGuR 
[ES 'RAFF I C FACTOR PER KN/DAY 

Motor Cycle 35 
 x 1.19 41.65
 
Cars OO x 2.98 00.u
 
Bluses 
 h x 5.0H 25.4)
 

Trucks & Tractor/ (02+20) 
Trolley 
 = 22 x 4.46 98.12 

Others (LCV) 22 
 x 2.98 * 65.56 

Total VOC benefits for condition 1. = Rs. 230.73 

per kin/day
 

VOC BENEFITS FROM VEHICLES OPERATING IN CONDITION 2
 

VEHICLES 
 DAILY VOC 
 VOC BENEFIT
 
CATEGORIES 
 TRAFFIC 
 FACTOR PER KM/DAY
 

Motor Cycle 
 35 x 0.78 27.30
 
Cars 
 oo x 1.95 : 00.0 
Buses 5 x 
 3.32 16.60
 

Trucks & Tractor/ (02+20)
 
Trolley = 22 x 
 2.91 64.02
 

Others (LCV) 22 x 1.95 * 42.90 

Total VOC benefits for condition 2. 
 = Rs. 000.00 

per km/day
 

(D-12 EC-APRSL P-33 TAS/MS)
 



VOC IENI'TI'IS FROM VEIICILES OPEtIATIN; IN v0NUIITION 3 

VEHICLES 
 DAILY 
 VOU VUC BENFIT
 
CATAGORIES TRAFFIC FACTOR 
 PER KM/IDAY 

Motor Cycle 35 
 x ).I = 17.H5 
Cars 
 00 x 1.29 = 00.00 
Buses 
 5 x 
 2.20 = 1l.0O 

Trucks & Tractor/ 102+2U)

Trolley 22 x 
 1.93 42.46
 

others Wl,'V) 22 
 x 1.29 * 28.38 

Total VOC benefits tor condition 3. = Rs. 000.00
 

per kn/day 

Asstuming C.lhnt the VU benefiCts of LGV': are equiivalen t. Lo 
that of VOC benefits obtained from Cars.
 

VOC benefit in Rs. per km per day [or condtion I = Rs. 23C0.73
 
VOC benefit 
 in Rs. per km per day for condtion 2 = Rs.00U.00 
VYC benefit in Rs. per km per day for condtion 3 = Rs.000.0U 

V0C benefit per year for condition I = 230.73 x .33 x 365 = 2,791.42/YR
 

Total Annual VOC benefits Rs.= 27,791.42
 

Upgradation Cost for Condition-I 
 *,
 
(Category 2) 
 = 609,898 x 0.33 = Rs. 201,266.3,1
 

I'erioilic resrfacng cost at 
the = 65,U0 x 0.33 = ks. 21,450.0U
 
end o1 6th year.
 

Routene maintenance cost L year 1st. = 0 
P year 2Md. = 598 x 0.33 = Is. 197/Yr. 
W year 3rd. = 598 x 0.33 = Rs. 197/Yr. 
( yeoxr 4th. = 53)0 x 0.33 = [s. 1779/Yr.
C year 5th. = 5390 x 0.33 = Is. 1779/Yr., 
L year 6th. = 28747 x 0.33 = Rs. 9487/Yr. 

AVA Benefits:
 

Road Influance Area (RIA) 
 0.66 sq.km.

Agriculture Value Added (AVA) 
 = Is. 8000/sq. km. /yr.
(Refer to Page No.8 of the Report). 
AVA Benefits = 0.66 x 8000
 

Rs. 5280/yr.
 

(D-12 EC-Af'RSL P-34 TAS/MS)
 

http:21,450.0U
http:27,791.42
http:Rs.000.0U
http:Rs.00U.00


** F[I' r conoilll(.i tlpgr-rfi tt.l ioll ()oH . t#-I- kmiti I-r( l Ariii rvi'x,-] -

Notes: 

- Traffic gowth rate compounded C 12% per annum. 

- Traffic growth during the Ist. year is taken as hal. of 
the rest yefi-sC tratJic. 

- Agriculture growth rate is assumed as 3% 
per annum.
 

- Assuming that the new road wi I oprat, (oi0 oriit, t-ion-t5
(WicringL he 2nd aind 3ird years a ter lipgr'adat, loll ld ir 
8th and 9th years after resurfacing. 

Assuming that condition ,I prevails during 4th and 5th 
years and during 10th arid l1th years of upgradation.
At 6th and 12th year the road is assumed to be in 
condition-J.
 

(D-12 EC-APRSL P-35 TAS/MS)
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ECONOMIC ANALYSIS FOR THE UPGRADATION OF BRICK TO BITUMINOUS PAVED ROAD 
 EXAMPLE-l1
 
FOR THE FISCAL YEAR 1992-93 PROGRAMME. 
 09-Dec-92
 

TOTAL: LENGTH 0.33 KM
 
UPGRADE.LENGTH 0.33 KM
 
CONDITION I 0.33 KM
 
CONDITION z 0.U0 KM
 
CONDITION 3 U.U0 KM 
 ROAD NO. : SH-BEGAR (DISTRICT SHIKARPUR)
 

ROAD NAME: BEGARI ROAD TO WAZIRABAD
 
/-----------------------------------------------------------------------------------------------------------------------------


PROJECT COSTS 
 P.W OF ALL COSTS 
 BENEFITS
 

;YEARS UPGRADE MANTANINCE TOTAL UPGRADE ;MANTANINCE; TOTAL 
 V.O.C AVA PRESENT PRESENT
& PERIODIC: COST 
 2+3 :& PERIODIC COST 5+6 
 BENEFITS ; BENEFITS WORTH OF WORTH OFCOST : 
 : COST 
 AVA VOCS 
....................... 
 .................
 

2 3 4567891 
--- i

2O,266 0I0 201,266 179,702 0 179,7U2 13,896 2,640 2,357 12,407
2 
 197 197 
 157 157 27,791
3 5,280 4,2U9 22,155
197 197 
 14U 14U 31,126 
 5,438 3,871 22,155
4 1,779 1,779
5 1,779 1,130 1,130 34,862 5,6021,779 1,009 1,0U9 : 3,5b0 Z2,155
38,U45 5,770 3,274 
 22,155 
6 1,779 1,779 
 901 901 43,730
7 21,450 0 21,450 9,703 0 9,703 5,943 3,Ull 22,15548,978 6,1%1 
 2,769 2Z,155
8 197 197 80 80 54,855 b,305 2,546 2Z,155
9 197 197 71 71 61,438 6,494 
 2,342 Z2,155
*u 1,779 1,779 573 573 68,811 6,b89 Z,154 2Z,15511 1,779 1,7-9 ; 511 511 77,U8 
 b,889 1,98U ZZ,155
12 1,779 1,779 : 457 457 86,315 7,U95 
 1,821 22,155
 

... . . . . . .. ...i . . . . .* . . . . . , , 

222,71 ----------­11,462 : 234,178 ; 189,405 5,030 194,435 587,916 33,894 .7uz.
25,114 

Discount rate IZ%
RESULTS OF ECONOMIC ANALYSIS 
 Tralfic Growth rate 12%
Agric. growth 
rate 3%
 

/------------------------------------------------------­
;L0DISCOUNT
 

DESCRIPTION 
 DISCOUNT
 

12%

:a. Total Nominal Benefits 587,916
 

:b. Present value of" V.O.C Benefits 290,008
 

;c. Present value of rehab., periodic
 
& routene maintenance cost 
 194,435 

:d. Net Economic return (b-c) 95,573 

:e. Economic Internal Rate of Return (%) 21.75 

:. Benefit/Cost Ratio (b/c) 
 1.49
 

(D-19 SH-BEGARI.WKI TA/MS)
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districLs and recommendations for selecting 
new
 
qualified road projects for the fiscal year 1992-93
 
rehabilitation/upgradation programme.
 

(D-12 EC-APRSAL.P-17 TAS/MS) 



---------------------------------------------------------

09-Dec-92 

ROAD RESOURCES MANAGEMENT PROJECT tRRMP) 	 APPEDIX-II
 

DISTRICT ROAD REHABILITATION AND UPGRADAIION PROGRAM
 
FY 199?- Q
 

SUMMARY OF ECONOMIC ANALYSIS RESULTS AND PROPOSED RANKING SCHDULE 
/---------------------------------------------------------------------------------------------------------------------------------------------------------­
;SR. R 0 A D S PROPOSED LENGTH ;ACTUAL LENGTH:ELIGIBLE ;ECONOMIC :BENEFIT ;TRR VALUE IN:CONSULTANT'S:
 
:NO. GIVEN BY DCs :SURVEYED BY LENGTH FOR:EVALUATION;COST ;PERCENTAGE :PRIORITY R E M A R K S
 

* 	 IN (KM) ACE ;REHAB./UPG;RESULT :RATIO ; () :RANKING
 

A ;DISTRICT BADIN: 

:1 

B 

BA-M5 

DISTRICT 

HAJI SAWAN BUS STOP TO 
SAMI 1JI KABAR VILLAGE. 

(PHASE-Ill) 
DADU: 

14.00 10.65 1U.65 ;FEASIBLE 1.55 23.73 1 
:3.35 km has been reha­
bilitated under RRMP 

:I DE-KI-u7 INDUS HIGHWAY TO 
AMRI 3.00 0.60 0.60 :N.A. -

Road Taken up by 
:Highway Dept. 

: DK-EI-Oh INDUS HIGHWAY TO 
GARiARI 3.00 7.3u 7.25 FEASIBLE 1.t4 25.96 4 

:5.80 km is katcha road 
& . km is bit. paved 

;3 :DA-KA-U4 	DADU TO WADHIO PANHWAR
 
VIA PIRGUNI 4.00 4.UU 3.45 FEASIBLE 3.4u 65.n
 

:4 :DA-KI-UZ 	INDUS HIGHWAY TO
 

MANJHAND 1.60 l.lu 0.80 FEASIBLE Z.zu 41.15 2
 

;5 DA-DA-o6 	METALLED ROAD VILLAGE
 
a 	 RUSTAANI TO GOLIMAR 3.20 Z.OO 2.00 :FEASIBLE 1.its 17.63 5 

;6 DA-DA-U3 	DADU T0 DARRO ROAD 4.80 4.60 Z.60 FEASIBLE 1.9w 38.76 3 

:7 :DA-EI-u4 	INDUS HIGHWAY TO
 
a 	 LAKHA 1.60 0.85 0.85 FEASIBLE 1.1-, 15.71 6 

;8 DA-SS-Uz METALLED ROAD JHANGARA :Road is currently under; 

TO NAING SHARIEF 4.80 - :UNDERWAY - - - flood, survey is not 
:possible 

:9 DA-MR-Uo MEHAR TO GHARRI VILLAGE 4.80 4.40 4.40 :FEASIBLE 1.01 12.25 7 

TOTAL: 	 30.H 24.85 21.95
 



- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- -

-----------------------------------------------------------------------------------------------------------------------------------------------------

;SR.R 0 A D S PROPOSED LENGTH 	 :ACTUAL LESGTH;ELIGIBLE ;ECONOMIC ;BENEFIT ;IRR VALUE IN:CONSULTANT'S,'
 
:NO. 
 GIVEN BY DCs ;SURVEYED BY ;LENGTH FOR;EVALUATION;COST ;PERCENTAGE :PRIORITY R E M A R K S 

IN (K.M) ;ACE ;REHAB./UPG:RESULT RATIO (Z) ;RANKING 

;c ;DISTRICT 	HYDERABAD: - - - - - - - - - - - ---- - - - - - ---- - - - - ---- - - - - - - - ---- - - - - - - - ---- - - - - - - - - - - - - - - - ­

;1 ;HY-HL-3U 	DEPAR TO TAYA DAHRI VIA 
a 	 ZAIR PIR 
 2.uu '.u 2.uu FEASIBLE 1.10 14.78 7
 

:2 IH-HY-ZI LINED CHANNEL TO VILLAGE
 
a 	 NOOR KHAN CHANG Z.l z.UU 1.25 FEASIBLE b.OZ 144.24 1 

;3 ;HY-HL-15 	WAILAB SHAH STATION TO 
a 	 FAQIR HINGORO 
 3.00 3.u 1.1u :FEM.IBLE 1.26 18.66 4 
;4 HY-HL-8 SAEEDABAD BAKiAR JAMALI 

ROAD TO AGRO RAIHU 3 .2U l.o ;INFEASIBLE: 5 a. (1.78): ­

;5 	 :HY-HL-Z2 NATIONAL HIGHWAY TO
 

FAWIR NOOHATHIANI 
 1.80 1.80 1.80 FEASIBLE 1.21 16.50 5
 
:6 HY-HY-14 HYDERABAD HALA N.H.WAY 
a TO DARYA BAIG MUGHAL 2.5U 2.50 2.5u FEASIBLE 3.21 53.07 2 

;7 ;HY-TA-I 	 KAMARO RAILWAY STATION 

:Not eligible for rehab.
TO K-AMARO SHARIF 	 1.6U 5.00 0.0U N.A. - :generally in cond.4 

:8 ;HY-TA-12 KHESANA MORI TO VILLAGE 
NASARPUR TAJPUR 8.59 8.50 8.50 FEASIBLE 1.56 23.17 3
 

:9 :Yf-HY-15 	LINED CHANNEL TO 
ARAB SHORO 2.50 2.55 2.55 FEASiBLE 1.13 15.0Z 6
 

a TOTAL: 	 27.29 29.Z5 20.00 



----------------------------------------------------------------------------------------------------------------------------------------------------

SR. 
NO. 

R 0 A D S ;PROPOSED LENGTH 
GIVEN BY DCs 

IN (K) 

:ACTUAL LENGII;ELIGIBLE ;ECONO'IC BENEFIT 
:SURVEYED BY LENGTH FOR:EVALUATION:COST 
ACE ;REHAB./L,;RESULT ;RATIO 

IRR VALLUE IN:Ct)OSLTANT S: 
PERCENIAGE ;PRIORITY 

(Z) RANKING 
R E M A R K S 

;D 

I 
DISTRICT JACOBABAD: 

JA-KM-U2 VILLAGE BADANI TO : ; 
:District are advised to; 
:identify more roads. 

e r 
uA:;DHER (IALUKA KASHMOREi 1.4U 1.!5 1.45 FEASIBLE 1.48 21.8 

2z :JA-TL-u4 THUL JACOBABAD ROAD TO 
VILLAGE SIKANDERABAD 
(KATCHA RUAD) 1.00 l.UU I.uu INFEASIBLE; U.60 2.28 

;3 BRICK PAVED ROAD FROM JCD. 
G.KHAIRO ROAD TO VILLAGE 
HAJI FAKHURDDIN KHAN 

KHOSO TALUKA JACOBABAD. 

0.60 0.60 u.bu INFEASIBLE: u.37 (6.39 -

JA-GH-Ul MUHAMMIADPUR TO LARKANA RUAD: 
AT GHULAM SHAH 5.10 5.10 4.50 ;INFEASIBLE: 0.81 2.66 

Brick paved surface 
- :proposed by Consultant 

TOTAL: 8.10 8.15 1.45 
- , (Road recently proposed;

by DC Jacobabad. 

:E DISTRICT KARACHI: 

;I KA-WT-u2 DUMLOTTEE TO ?IENON GOTH 1.50 1.50 1.5u FEASIBLE 3.33 55.60 3 

:2 KA-ET-29 ICE FACTORY TO PUMP 
* STATION Tu BALOCH GOTH 

tIBRAHIM HYDERI) 1.75 Z.0O 1.75 FEASIBLE 4.53 78.14 

3 ;KA-ET-4u MEMON GOTH TO JAM GOTH 
VIA MULLAH ESSA GOTH 0.70 U.70 u.7u :FEASIBLE 2.%8 3b.Z8 5 

.4 KA-WT-u8 MANGHOI'IR TO BALOCH GOTH 1.15 1.15 1.15 FEASIBLE /.99 50.18 4 

5 JANKHANDO TO PEER SAPHANDI 1.50 1.50 1.5u FEASIBLE 3.69 60.T9 2 

TOTAL: 6.60 6.85 b.6U 



----------------------------------------------------------------------------------------------------

. 0 A D S PRufPOSED LENGIH ;ACTLAL LEuIH:ELIuiBLE ;LLONtMIC ;B;ENEFII :iRR ,ALUE IN;CUONSUL1.ANT'S:
NO. ; GI\E' BY DCs 	 ;LR E LU BY LENUTHt FOB:EVALUAIItuy;cub PERCENIAGE ;PRIORITY R E M A R K S 

IN t aKM) ;A( E REIIAB.,Uf'u; RESLT :RATIO t 3 RA.KING 

F ;DISTRICT KBAIRPUR:
 

;TALLKA KHAIRPUR 

I :KH-KH-U2 	NATIONAL HIGHWAY 70
 
'-ARIJO 6OIH 
 U.1 	 1.5u 1.40 FEASIBLE 2.bb 48.87
 

NATIONAL HIGHWAY TO
 
M lSI KHAN VILLAGE o.30 
 u.Z5 U.25 	:FEASIBLE .8b 2.B6 
 2
 

TALIA KuTBI JI 

:3 KH-kI-uZ 	 NA:IuNAL HIGHWAY TU :Not yet identified by
MNbHt SHAKH 0.3u 
 :District Council
 

;4 KK-ND-uS 	N TIONAL HIGHWAY TO 

DEH SOHU 
 U.z2 U.z U.'2 :FEASIBLE 1.16 15.52 9 

TIALLhA KINGRI
 

:5 	 AHMEIPUR ROAD TO 
uHLNIA VILLAGE U.7U 0.70 0.70 :INFEASIBLE; 0.40 (5.5u):
*iBRICK PAVEMENT) 

-6 JEH: "HATYOUN ROAD TO :Road taken up by
* 	 KHA6,ND DINO DHAREJO 
:,Highway Departeent
* 	 VILLAGE (BRICK PAE!MENT) 
 0.UU :N.A.
 

;7 
 SAIEBJI BHATYOoN RoAD TO 
a, 
 BoJLI MAHSER 
, a BRICK PAVEMENT) 0.7u 0.70 0.70. FEASIBLE 1.Zb 17.47 b 

8 KINGPI MACHYOON ROAD TO
 
a a T MUHAIMMADABRO 	 0.82 0.82 0.82 	:FEASIBLE 1.41 20.34 a

;titNK PAVEMENT) 

:9 	 LLRA BUND TO FATHLLLAH a a 
GHLMRO IBRICK PAVEMENT) 0.45 0.45 0.45 INFEASIBLE: 0.4v (1.9z); 

ilu NLOORPUR ROAD TO SAHAR
 

LARIK VILLAGE
 
IBRICK PAVEMENT) 
 0.30 0. 3U U.3U INFEASIBLE: 0.44 ; 3.841, 

ITALUA FAIZ GANJ 
 'aa
 

II 	 HUSSAIN PAlO TO KHUDA 
aNot yet identiiec by

BLX CHEENA VILLAGE 

:District Council


(tRICKPAVEMENT) a - a	 ; 



-----------------------------------------------------------------------------------------------------------------------------------------------------

SR. ; R 0 A D S PROPOSED LENGTH ;ACTUAL LENGITH:ELIGIBLE ;ELuUMIC ;BENEFIT IRR VALLE IN;CUNSULTANT'S:NO. GIVEN BY bDs :SUREYED BY LENuIII FuR:EVALAIION:CuSI ;PERCENIAUE PRIORITY R E M A R K S
IN (KM) ACE REIIAB./LPG;REsUL RATIo wi) RANKING
 

;IALUKA GAMB;T 

12 - HINGORJA SAGYOON NAU 
UoIH ROAD TO DARGA: 
ADHO WADHAN 
tBRICK PAVEMENT) 

o.7T U..u U.7u FEASIBLE 1.27 17.b1 7 

13 NL OT ROAD TO 
\iLLAGE NAV GOTH 
*bRICK PAVEMENT) U.5u u.5u U.4U :FEPzIBLE 1.34 : 1b.95 5 

;14 
, 

NAL GOTIHROAD TO 
WADEhO ISMAIL SAHITO 
((BRICK PAVEMENT) U.bU U.tu V.t6U FEASIBLE 1.36 I.5U 4 

;15 bETHARJA BALA ROAD TO 
HINGROJA MINOR 0.60 U.bO U.bU FEASIBLE 1.28 17.78 6 

;G :DISTRICT LARF-NA: 
TOTAL: 

----------------
6.89 

. . . . . . . . . 

-------------.. ......... 
7.34 5.6v 

= : : = : : != : . . 

:1LA-2 BAKRANI TO MUDBAHU 3.20 3.zu 3.Zu FEASIBLE I.b2 25.40 I 

* 
-z (KMBER ROAD TO 

LASHARI VILLAGE 1.uU U.7b U.7b FEASIBLE 1.33 19.45 2 

:3 
, 

RATODERO NAUDERO ROAD 
I JAHIAN KRANJARWAR 1.00 U.b5 0.15 INFEASIBLE: 0.52 (.44); -

:4 
* 

LARKANA SUKKUR ROAD TO 
LINK BABERNERA 0.50 U.17 0.17 INFEASIBLE: 0.04 -­

:5 
, 

- KAMBEk SHAHLADEOT ROAD
TO GIIULA.MALI MAGSI 1.00 ; 0.53 0.52 ;INFEASIBLE; 0.71 4.17 -

;6 - KATCHI PUL SOOFI 
MOHAMMADBUX KHIAN 
EHuSo. , .uu U..U U.6U INFEASIBLE U.6b 3.40­

;7 

:8 

SHAIDADKOT RAILWAY CROSSING 

TO GHULAM NABI ADM.ANI 

GARELLO TO UMER BHAYO 

1.00 

1.25 

U.55 

1.91 

u.55 

1.97 

N.A. 

FEASIBLE 1.UB 13.V4 

: 

3 

:Road in condition 4, 

;therefore not eligible 
:tor rehab. 

TOTAL: 9.95 8.43 6.48 



-- 

- - - -- - - -- 

----------- -- ----

I--/ ----------------------------------------------------------------------------------------------------

SR. R 0 A D S ;PRuhSED LENGTH ;ACTUAL LENGTII;ELIGIBLE ;ENu',MIC 
 ;r[EEFIT IRR kALUE IN;ONSULTANT'S::NO. GIVEN BY DCs :SURVEYED BY ;LEN'GIH FtJR:E\LUATION:CUST PERCENTAGE PRIORITY R E M .R K S 
IN (KM) :ACE ;REHAB./UPU;RENULT ;RATIu It) RANKING 

------ --- --- - ----- -------- - --- -- --. -- --- -.-- - - - -- - ....... --- --- ...... ...... ... ........... ... ......­
:H DISTRICT NAUSHERO FEROZ: 

.1 ;NF-K-13K KOTRI KABIR 10 
MEHRABPUR 
 1.l b.97 6.97 FEA5IBLE 3.ib 61.71 

2NA-24 KOTRI ABIR TO 
EHANWAN 8.30 8.50 8.50 FEASIBLE 2.15 51.24 2 

-
 -
 -

IOTAL: 15.4o 15.47 15.47
 

I DISIRICT NAWABSHAH:
 

I :NA-20 KAZI AHMED TO BUCHARI
 
VIA KK OIL MILL 14.4U 5.12 5.1? FEASIBLE 2.57 41.69
 

2 :NA-SA-18 SAKRAND MEHRABPUE TO 

:Road has been ident-


V
IILLAGE MUD 
 3.00 3.u 3.0U FEASIBLE 1.87 31.05 
 2 ;fied after DCC meeting
 

TOTAL: 17.4U 8.1Z e.lz
 
- -

;J DISTRIC SANGHAR:
 

:1 :SA-SH-Z4M SANGHAR SHAHDADPUR ROAD 
TO KHAIRO KALOI BRIDGE 
TALUKA SHAHDADPUR 
 6.60 z.uu 2.UU ;FEASIBLE 2.83 45.91 2 

2 SA-3M TANDO MITHA KHAN ROAD TO 
* VILLAGE BAKAR TALUKA
 
I SANGHAR 
 5.0u 5.90 5.90 FEASIBLE 1.54 23.36 
 3 

u ;SA-z SANGHAR KEllPRO ROAD TO 
aILLAGE HlUSAIN BUX RAJAR

TALUKA KHIPRO U.8 u.8u U.8U FEASIBLE 1.11 16.20 
 6 

;4 SH-22M SHAHDADPUR ROAD TO LUNDO
 
* 
 VIA SOOMAR FAQIR HINGORO
 

T
TALUKA SHAHDADPLR 
 8.00 9.uo 9.uu FEASIBLE 5.b4 118.08 

;5 SA-5M SANGHAR KHIPRO ROAD TO* 
 VILLAGE TALIB JUNEJO
 
a TALUKA SANGHAR 
 U.6U U.bU 0.60 :FEASIBLE 1.43 2U.97 4 

;b :SA-IU PERUMAL TANDO MITHA KHAN
C-.. 
 ROAD TO VILLAGE CHIMENDAS
 

TALUKA SANGHAR. 
 b.00 6.uO 6.OU FEASIBLE 1.19 16.69 5
 

TOTAL: 21.00 24.30 24.30 
------- ..---------------- ----------- ----------------- ---------- -- ------ -- -------- ------ -- --------- ------------------- ---- ----- -------- ------- ---- ---------­



----- ---

--- 

:SR. R 0 A D S :PROPOSED LENGTH :ACTUAL LENGIH;ELIGIBLE ;ECUNOMIC :BENEFIT ;IRk VALUE IN:CONSULTANTS:NO. 
 GIVEN BY DCs :SURVEYED BY :LENGTH FOR:EVALUATION:COST :PERCENTAGE 
 PRIORITY 
, R E M A R K S
IN (KM) ACE :REHAB./LIY4RESULT 
 RATIO (Z) RANKING
 
---------------- -- ---- ------. -- -------. ------. -----­ .
 .
 -------. -- ------. --- ---. - --. ------.-. - -------. - --.
--------- ---.- - -... ...... ...... ....­;K DISTRICT SHIKARPUR: 


:1 - ARBAB SHOP TO HYDERI 
MASJID (BRICK PAVED) 0.30 

I; 

U.Z8 U.29 INFEASIBLE U.4Z 

I 

14.58): 

:District are advised to; 

identity more roads. 

;z 
* 

.:3 

I.| 

- WAZIRABAD BEGARI RD TO
WAZIRABAD (BRICK PAVED) 

WAZIRABAD TO UNAR GUTH 

:SH-GI-ul RATODERO SHERANPUR ROAD 

0.33 

1.80 

U.33 

1.80 

0.33 

1.Eu 

FEASIBLE 

:INFEASIBLE; 

1.zz 

0.2n112.27): 

16.65 1 

Iu SATRANPUR 0.80 1.15 1.15 INFEASIBLE: 0.71 3.90 

;5 
* 

;SH-LK-UZ CHAK BAUERJI ROAD TO 
VILLAGE TAMACHANI 1.00 0.92 U.92 :FEASIBLE 1.14 15.td 

:Newlv proposed by DC 
3 :Shikarpur dated 13-9-92; 

;6 

:7 

;8 

SH-LK-U8 SUKKUR SHIKARPUR ROAD TO 
MUNGRANI 

:SH-LK-u9 SUEKUR SHIKARPUR ROAD TO['000 GOTH 

:SH-b9 SHIKARPUR TO BOJANAPAR-JANO 

0.60 

0.r'. 

0.40 

U.56 

0.60 

U.79 

U.56 :INFEASIBLE: 

0.595 FEASIBLE 

0.785 ;FEASIBLE 

u.93 

1.13 

1.21 

10.37 

14.99 

16.62 

4 

2 

-oo­

-do­

-do-

TOTAL: 5.83 6.43 2. 3 

:L DISTRICT SUKKUR: 

;I 

:2 

SU-GI-L)3 

: -

NATIONAL HIGHWAY TO 
GHuTKI ADILPUR ROAD
VIA QADIRIA FACTORY 
(BRICK PAVED) 

BERIRI EHANPUR ROADTO JIWANGARH VIA PIRBUX PITAFI (B.R.) 

2.20 

9.00 

2.20 

13.0 

1.3u :FEASIBLE 

13.uo FEASIBLE 

3.05 

I.U4 

122.b9 

12.98 

I 

5 

:3 
, 

:4 

- SADAR GARH TO TAJISOHI
VILLAGE 1B.P.) 

WAHI GHOTO SARDAR GARHROAD TO JIWANGARH.B.P.) 

7.30 

8.50 

7.30 

12.U0 

3.3u 

12.uu 

INFEASIBLE: 

INFEASIBLE: 

0.34 

0.57 

18.55; 

0.72 

-

:5 BILIINI To SHAHPUR (B.P. 1.50 5.50 5.5u FEASIBLE .u5 13.15 I3 

THI-RATHO TO GHATTI-B.P.)
----------------------------------------------------------------------------------------------------------------------------------------------------------.
4.00 4.uU :INFEASIBLE:
4.- 0.53 (U.61) ­



/ ---------------------------------------------------------------------------------------------------------------------------------------------------------­

;SR. 
:NO. 

7 
- -

* 

- - -

I.' 0 A D S 

- - - - - - - - - - - - - -

KHANPUR THIKRATIIO ROAD TO 
bHAHPUR JIWANGARH ROAD VIA 
ABDUL SATTAR OUNJABI ALLAH 
DUO MUHTAM. IB.P.I 

PTRO[uSED LENGTH 
GIVEN BY FCs 

IN 1KM) 

- - - - - - - - -

4.uu 

ACILAL LENGTW;ELIUIBLE ;ELoNOMIC ;BENEFIT 
:SUR\EYED BY ;LENGtIH FOR:EVALUATIO.N;COST 
;ACE :REHAB./UPG:RESULT RATIO, 

- - - - - - - - - - - - - - - - - - - - - - - -

4.oo 4.uo FEASIBLE 1.04 

IRR VALUE I N7CONSULTANT'S; 
PERCENIAGE PRIORITY 

%) RANKING 

- - - - - - - - - - - - -

12.9 4 

- -

R E M A R 

- - - - - -

K S 

- - - -

:8 

* I 

- SNAHPUR JIWANGARH ROAD 
TTv VILLAGE KATAN WARO 

tBRICK PAVED) 

3.5u 4.U5 4.uS INFEASIBLE: U.73 5.54 

9 - QAZIJI LANDHI TO SARDARGHAR 4.00 4.oo 4.00 ;FEASIBLE 1.91 29.37 2 :Recently proposed by DC; 

TOTAL: 44.00 5b.5 Z7.8 

;m DISTRICT THARPARKAR: 

:I ;THR-17 TANDO JAN MOHA?*AD 
KHUDAD ROAD 

TO 
0.70 U.70 U.70 FEASIBLE 1.06 13.27 6 

:z 
I 

mHR-3 SETELLITE TOWN TO 
MIR SHER M. VILLAGE 0.60 0.65 U.b5 :FEASIBLE 2.19 34.75 5 

;3 :THR-IU 

* 
SINDHRI ROAD TO 
HAJI BISHAN BROHI 3.30 3.35 3.35 FEASIBLE 2.33 38.84 4 

:4 :THR-1 TANDO GHULAM 
DEH 164 

ALl TO 
0.70 0.9U 0.90 FEASIBLE 3.18 51.44 3 

:5 ;THR-16 [MERKOT RD TO ANWAR PALl 1.01 1.25 1.25 INFEASIBLE: .77 5.86 -

:t 
* 

THR-I2 MPS JHLURI 
MIR KHALID 

ROAD TO 
LONDTIHI 0.70 0.75 0.75 ;FEASIBLE 1.01 12.35 7 

;7 
* 

THR-S-5 UMERKOT ROAD TO SHADI-
PLI - 5.o0 5.00 FEASIBLE 6.09 114.72 2 

;8 THR-MP-ZI MIRPURKHAS TO 
tPHASE-III) 

PATAYUN 

4.00 4.00 :FEASIBLE 8.87 281.89 I 
:About 4.70 km was being; 
rehabilitated under RRM: 

TOTAL: 7.00 12.60 : 11.35 

N DISTRICT THAITA: 

NIL - :-:N.A. * 

* No. 
" No. 
* No. 

ot 

of 
o 

Feasible roads 
Inleasible roads 
roads underway 

= 
= 

59 Nos. 
20 Nos. 
I Nos. 
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