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COST BENEFIT ANALYSIS
PARAMETERS FOR EVALUATION OF LOSS OF PROFITS.

5l Parameter Road, Tr, Minor Irrigation Medium & Minor

Mo, | Limes, projects, quarrying Irrigation,
ol stanesfmetals roelactric, large
mining & othel
mise, project.
1 2 3 4 5 l
1 Loss of value of le_hET fuel wood & Tobe

minor forest produce on annual basis, | determined
including loss of man hours per-anam | by Forest
of people who diverted Ivelihood and | Department.
wages from the harvest of their
commodities.,

z Loss of animal husha ndry productivity M. A
including loss.of fodder.

3 Cost of human resettlement N.A.
4 |Lloss of public faciities and N.A.
| admimistration, infrastructures (roads; ! b

Building, schools, dispensaries, electric
line, rallways etc.] on forest land if -
these facilities were diverted due to

the project.
5 Environmental to soll erosion, effect M.A.
on hydrological cycle wild life habitat
micro climate upsetting of ecological T"h'_E'
halance. determined
by Forest
Department.
b Eﬁfenng of cutages; | A

Cost Benefit Analysls for Becomstructann af Gua 5alal Kpad from Km. 1000 1o Km. 29.048. Executive Enginear,
Raad Divishen, Manaharpu
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ANNEXURE = VI B
COST BENIFIT ANALYSIS !

PARAMETERS FOR EVALUATION OF BENEFIT,
MOTWITHSTANDING LOSS OF FORESTS

1 i
51, No. | Parameter Road, Tr. Lines. -
%l ] 3
=T Increase in productivity | Due to proposed praject, tremendous socio econamic
attributabie 19 the specific progect. | benefits will be generated with enormous saving n
| fuel consumption, saving In travel time, reduction in
accidents and big boost' to the rural and urban |
BLONOIMY
||
2: Benefits to econamy As described in the Foonamical Analysis, AnnEXre —
VIlC i
3, Number of population benefited. West Shimbhum district and entire Jharkhand State
along with our Nation.
4, Emiployment Potential. The proposed project will generate  employment
| opportunities. for the local peopla during thy
constructlon, as well as operational phase. The
| construction will reéguire approximately 200 10250 full
fime workers [/ operators for a perlod of about 24
months. In addition, future induced deévelopment of
’ the area would result in industrialization of the region
and would generate more opportunites  if
employment for the people of the region,
| s, | Cost of acquisition of facility on | Nl
i nan-forest land wherever feasible.
1 ]

| B, | Loss of {a) agriculture & (b) animal | Nil.

| husbandry produoction  due to
diversion of forest land.

" 7. | Cost of rehabilitating the displaced | Nil. '
persons  as  different  from _ ) ! i
compenisatory amounts given for | A5 thereare no displaced persons invobved.
displacement

| 8. Cost of supply of free fuel-wood to | il

workers residing in or near forest
area  during the period of
construction.

As no free fuel wood will be given to the workers
during construction.

I & lzﬁ h-
Cont Benntiz Amplyses Foe Becmntraction of Gus Selnr fasd {fipers Kis, 1100 to Rme 29,00, Exacitive E“H'“ er,

Road Divisiom, Manaharpiir
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ANNEXURE — VIl € '

Economic Analysis.

An infrastructure project s subjected to economilc appraisal to ensure the ipwvestment
proposed would vield approprigte return to the national economy, It is therefore important
that decisions Ybout Investmeénts in roads are made on ohjective judgements and therefore,
Economic appraisal has'been carried out for different alternatives of entire Project road.

The- basse purpose- of the ecomsmic analysis & 10 enable the decision-makers in the
Government to decide whether the project is worthy of investment keeping in view the
benefits to the society. In order to assess the benefits accrued to the society, both the
pptions of “with project’ and “without project” have to be compared. Far this purpose, the
gnflre existing Road has been considered along with proposed maintenance’ and
improvement proposals,

Economic Analysis Approach. . y
The ecanomic evaluation has been carrled outl within the broad framework of social cost
benefit anatysis. The objective is to determinge the best impravement scheme aut of several
proposals, which will lead to minimizing total transport costs and maximizing benefits to the
road users.

The benefits accruing to society from the proposed improvement are- mainky reduced vehicle
operating cost, reduced travel time cost and reduced accident cost. Total transport costs
comprise of two basic components as shown in Table 1.1.

Table 1.1
1 Tr ]

Road Supplier Costs. Road User Costs.

1 F4

Construction Costs Vehicle Operating Costs (VOC] nosh MT
B NMT.

Maintenance Costs. Trawve] Time Cosis.

Replacement Costs: Cost of
Envirgnrmentat Impact Pitigation
Measures, Costs of Rehabilitation and
Resettlement (RER] measuras,

These costs are generated using HDM — IV for every year of the analysis period (cost-benefit
stream) from which economic indicator parameters that essential for viability of project
namely Met Present Value [NFY], Economic Rate of Return [EIRR} and Benefit Cost Ratio
IB/C) are the final econambc outputs,

MNPV is that the present value of Net Benefits (NG] during the project period. EIRR is the
discount rate at which NPV of the Net Benefit (NB) is zero. Net Benefit is

el

-1

Cost Bonolit Anatyss for Reconstruction of Gia Salai Read from Ko 10,00 to Km. 29,00, Executive Enginaer,

Road Diwision, Mapaharpuar,
£l



13 Project Economic Evaluation using HOM-4
Economic evaluation for Gua — Salai Road from Km., 11 00 to Km 2900
Road Is carried out by consideration of two alternatives In HRM-4, ! i
1.3.1  Alternative 1: Without Project
For without project consideration, project road will carry existing traffic on it without any
improvement bul maintenance is present condition that means No treatment s gven 1o
axisting road for improving Its capacity augmentation, functional and structural pavement
guality and geometry standards however maintenance is done on the Project Road.
1.3.2 ARlternative 2: with Project
]
Widening the existing road to two lane with 12 m roadway width including reconstruction,
strengthening, bypasses and realignments to achieve the design speed of 60kmph in rolling
area.
1.4 Project Cost and Scheduling
L
]
The project road is 18.000 km passes through Gangda, Ghatkuri, Roam, Duia, and meets at
Salai Village at Manoharpur Saidal Road (SH-4, Now proposed for Mational Highway). Project
road is being carried out as follows:
* Table 1.2 : Alternative Detalls
| Alternatives Existing Chainage Design Chainage | Improvement |
From ' To From To | :
Section 114000 | 29+000 11+000 | 29+000 | Zlane |
i
The project road with existing carriageway width of 2.05 m and is proposed for 2 lane
facility which satisfies the project and traffic requirement
i
: I%},;”,;
Caost Benelil Anglysls Tor Haconstnesttasn of Gua Salal Road from Keme 11,00 14 e, 29200, Executivie Fngineer
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the cumulative sum of the difference between yearly benefit and yearly costs incurred after

discounting
il

[l
NB = ) (Benefit{n) — Cost(n)

savings: from yehicle @mission reduction and less energy consumptien due to improverd
facility are also important economic savings which are possible to caloulate bul these
quantities are not converted to economic cost inside the sottware. So these benefits are not
included.

The apprasal period (including the construction period) hag been taken ag 25 years after
wihich a residual value of investment is assumed as 15 %.

Road Dwvision, Ranabacgor
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o
The Economic analysis was carried out for 25 year benefit period (2013-2037], For
performing economic evaluation, a 'project’ is formulated in which comparison 5 made
between two scenarios namely (1) without any improvements.

1.4.1 Capital Cost.

Project costs have been worked out and given in Chapter-2. For economic evaluation base
costs have been taken-as factor cost of civil works and other cost related to land acquisition,
R&R, environmental mitkation and uillity relocations. That means capital cost is the total
cost of civil work Including cost of land acquisition, R&R, anvironmental mitigation and utility
refocation for the praject improvement X I

The construction cost is tabulated in Table 1.3 for the year 2013 at which Project will start to
implement The construction cost of project will be wtilized in Dwo phases Le, B0% in first year
and 40% in second year as construction period of 2 years.

The cost estimate ks based on the guantities worked out for major items of work to be
executed in the project on the basis of preliminary engineering design of roads, structures
and the adopted rates A conversion factor of 0.90 has been used to convert financial cost
into economic costs,

The economic cost for each Alternative is as under:

Table 1.3 ; Total Project Cost
| Alternatives Total Construction Cost Per km | Economical cost per km _|
| Alternative-1 32347822 29112040 ¥ | ,

1.4.2 Maintenance Cost

For Two lane rpad
Routine maintenance cost —  Rs. 025 lac per kmoper year [2003-14 prices)
Periodic maintenance cost- Rs. 25 lac perkm (40mm BC| 2013-14 Prices)

1.5  Projects Benefits

Project Benefits mainly occurs due to Reduction in Vehicle operating cost and travel time
savings.
The vehicle operating cost [VOC) components are

. Fuel

L

Cost Benafit Analysis Tor Arconstrociion @ Gua Salai Boad ffom Km. 1106080 £m. 29,00 Exctutnee Enginoes,
Road Di\liﬂ'qn. Manaharpur
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®  Lubricants
*  Types
®  Spare Parts
= Maintenance Labor

Wages of Crew
* Fixed costs including overheads, ad ministration, Interest on borrowed v..:apfral
* Depreciations
*  Travel time cost

1.5.1 wvehicle Fleet

1.5.1.1 Fleet Utilization

i
Fleet utilization data adopted for the analysis is based on findings of Road User cost

study In 2001, IRC 5P: 30-2009. The adopted for the analysis is based on the findings
of road User Cost study in 2001, IRC SP: 30-2009. The adopted values are
summarized as shown in table below,

Table 1.4: Life Norms for Vehicles

Particulars Km Driven Life, Year Working Hour Passenger ;l
| 2 axle Truck S0000 12 1950 .

Multi Axle truck | 75000 12 2100 '

3 Axle Truck 75000 12 2100 - |
_!.C"-' 45500 10 1050 - |
Utility Car 45500 10 156 .

Bus/Mini Bus 125000 10 12400 45 |
_Carfleep/Van B7500 | 10 1750 5 i
Two Whaseler 2EEDD 10 | 636 1.5 +

1.5.1.2 Vehicle and Tyre Cast

Economic costs of vehicle and tyre are derived from the market survey in Jharkhand
Ex-Shaw Room Price for each category of vehicle have been collected and elements
of taxes, duties, freight, dealer's margin and incentives costs, The adopted econamic
costs are summarized as presented in table below,

Table 1.5: Prices of vehicles

Category Vehicle Tyre(Rs.) |
£Axle Truck o000 7075 |
3 Axle and MUt Axle 1000000 7075 |
LEV SO0000 3500 |
Utifity Car £00000 ] 2250
Bus E50000 7500 | L4
| Carfleep/\Van 450000 2250 |
| Two Wheeher 41000 750 : |

% fﬁ“
Cast Benelit &nalysl for Reconstrugtion of Gua Salal Read fram Ken. LLOD to ¥, 2900, Exprutivi Engideer,

Road Division, Manaohorput
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1513 Fuel & lubricant

The details of fuel and lubricant prices for the state of Jharkhand have been Collected from
the petrol pumps on the project road near fharkhand. information On E:-:tse. Levy, Cess,
Sales, Tax and -Agency Charges has also been collected to arrive at EEDI‘H:IIﬂIL' cost for the
analysis, Details of these are summarized in table balow.

Table 1.6: Economic Cost of Fuel & Lubricants

[ Item, Rate Present Economic Cost/ litre |
|' Petral Rs Litre 68.35
Diesel Rs./Litre 57.68
_Lubricants Rs. /Litre 152.15

1.5.1.4 Maintenance Labour and Crew Wages

Adopted values far Maintenance Labour and Crew Wages are based on the enguiries made
by the Consultant with transport operators and warkshops in and around the project Road,

The adopted values are summarized vide in tabke below ' i

Table 1.7: Labor and Crew Wages

Itnst in Rs.per hour)
l:'.ategnr-.r Maint. Labour Crew Wage
L}
Truck i 300 250
3 Axle and Multi Axie Truck | 300 275
LEV _ 250 150
Utility Car B 100 75
Bus 200 175
Carfleep/Van 100 75
Two wheeler 75 -

1.5.1.5 Annual Overhead

i
Recommended of the *Study for Uploading Road Uer Cost Data: 2001%and, IRC 5P: 30-2003
are summarized in table below:

Table 1.8: Annual Overheads

Gategory Annual Overhead Cost {Rs.) I
2 Axle Trisck 292500 ‘
3 Axle and Multi Truck 358000

ettne

Ceat Benefit Amalysis Tor Recorstnection of Gua Satal Road fram Kmo 11,00 to £me 29 .90, Euwecutse Engineer, i
Road Division, Manoharpur
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Category | Annual Overhead Coast (Rs.)
LCv 228000
Urility Car 210000
I Bus 255000
Carfleep/Van 180000 |
Two wheeler | . BBZ4

1.5.1.6 Annual interest

An Economic Interest Rate of 12% has been adopted for the analysis.
L]

1.5.1.7 Time Value of passengers

Time Value of Passenger (Work Trips and Non Werk Trips) is arrived based on "Manual of
Economic evaluation of Highway Projects in India {"IRC SP:30-2009)" The values of 2009 are
upgraded by considering Whole Sale Price Index Ratlo for the year 2009 and $013. Non work
time value of passenger is considered 85% of time valee of passengers as suggested in IRC
SP30-20097. The adopted values are summarized as given in table below.

Table 1.9 Time Value of passenger

Made of Traval | Unit F Car/Taxi Bus
| Wheeler '
Travel time Value RUCS-March 2009 Rs/Howr | 32.0 62.5 395
WPI fiatia 2013/2009 | - 1.39 1.39 1.39
Travel time Value RUCS-May 2013 Rs/Hour | 37.0 74.0 46.8
| Eq. Non-wogk Time Value in May 2013 | Rs/Hour | 6.7 13.1 | 8.3

1518 Time Value of Cargo

Average value of commodity Is based on "Manual of Econemic evaluation of Highway
Prajects in India{"IRC SP:3D- 2009)".Equivalent cost of commadity in' 2013-2014 s
determined using the WPI ratio (1.39 over 2009). Average payload for each category of
freight vehicles is based on axle load survey. Time-delay cost Is estimated with an econamic
interest rate of 12% and economic conversion factor of 0.90 and provided in table below:

Table 1.10: Time Value of Cargo i i
WYehicle Category Average Average Bl Time =delay
Payload ! Rurning Cost
(Tannes) Time {Rs./Hr)
g (hour/Year]

i 2 Axle Truck i 15 1950 38

I 3 Axle and Multi Axle Truck 17 2100 G5

, LY B.25 1050 ] 21

Cosl Benelil Analysis lor Hecomstructinn of Gua Salal Read ram Km. 1100 #o . 24800, Exprutive [ng|t|--_-r

Hoad Biveslon, Manoba:pur

L
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1519 Accident Cost

In case of accidents The value of Rs.864,00,244,000:8 435,000 has been assumed on account
of loss ta the economy for the Fatal, Damage, Injury and All respectivety.

1.5.1.10 HOM Traffic

Following category of fast moving and slow moving vehicles are considered for carrying out
HOM & Anakysis, '

o 2 fuie Track
* 3 Ale Truck
o DMultl Axle Truck

. LCV . i
e Litility Car

= Bus

e Mini Bus

= Carfleep/Van a
= Twao Wheeler

As HOM-4 does not include 3 Wheeler and Agricultural Tractor Categories of Vehicle
therefore these categories are nol considered in the analysis. Percentage compositions of
assigned traffic in AADT on the project road as on year 2013 and adopted for'the analysis for
the Project road are summarized as given in table below,

Table 1.11: Compaosition of Motorized Traffic assigned in Project road (MT)

Details Project Road o
(Km 11.000-Km?29.000) 4
MAY a5
I-Axle 375
2 Axle TRUCK 664
¢y 438
STANDARD BUS 78 |
MIN| BUS 28
CARS 1172
. 2- WHEELERS 3837

Adopted traffic growth rates as per tratfic analysis is Presented in Table 1.12

" 1
‘ aﬁ%ﬁﬁs
Cogt Benofit Analysis for Reconstruction of Gua Salz| Boad from K 17,00 10 Km. 20,00, Execiitive Engineer,

Foad Divisian, Manoharpur,
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Table 1.12 Traffic growth Rate of Motorized Traffic assigned on Project raad (s '
 Year 2012- 2017- 2022- 2027- | 2032 Beyond
}7 2016 2021 2026 2031 2036 2036
| car 7.79 7.01 6,31 5.58 5.11 5.00
L 2w 717 6.45 5.81 5.23 5.00 5.00
| Buses 5.00 5.00 5.00 5.00 5.00 5.00

ey
Passenger/3 539 5.75 5,18 5.00 5.00 500
W/ Utility Van i
Lev 501 5,00 5.00 5.00 5.00 500
2-Axle/3-Axle 5.62 5.06 5.00 5.00 5.00 5.00
MAV 5 55 5.35 5.00 5.00 5.00 500
Tractor 7.73 6.95 6.25 5.63 5.07 500
Others 6.22 5.60 5.04 5.00 5.00 4 500, |

1.6 Economic Internal Rate of Return

Economic Analysis has been carried out for construction option discussed above Variables

considered in for economic analysis of

the .project are volatile and depend an various

factars. In case of economic analysis is also recommended that analysis period should not be

bong as it may lead to erroneous results.

Hawever, in order to be able 1o draw tha conclusions @n common
Analysis. have also been

cycle cost analysis is presented below.

Economic Analysls was carried out following the methedolog

platform Econromic

carried out for 25 years of analysis period, The summary of
Economic internal rate of return (EIRR] worked out |, for construction option based on life

the preceding paragraphs of this chapter using HDM-4 software.

y and input data discussed in

i

HOM-4 outputs on Annual Discounted Met Banefit streams with time savings is presented

vide Appendix 1.1

HOM-4 uutput'nn Benefit Cost Ration is presented vide Appendix 1.2,

The Economic Analysis Summary with time savings By Alternative) is presented yide
Appendix 1.3,

The EIRR and NPV at 12% discount rate for the construction package as worked out with and

without benefits due to benefits due to travel

Lt Bemefit Analysis for Reconstruction of Gua Salai Road from Km. 11

A0 o Km 29.00.

time savings are summarized as under:

e,

Executive Englnear,
Road Division, Manoharpur;
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Table 1-13: Results of Economic Analysis

| Srno | Details | IRR
1] Base Cost and fase Benefit _ | 3837k
| 2] Base Cost Increase to 15% With Base IJEI'I-EfiI_! 35.89%
| 3] Baze Costwith Base Benefit Reduced to 15% | 35.35%
| 4} Basé CostIncrease to 15% With Base Benefit | 33.76% 4
| Reduced to 15%

1.7 Conclusion

The projected Toad is economically viable for normal case as well as sensitive cazes in which

EIRR s above 13%
2.0 Economic Analysis

An Infrastructure project is subjected to economic appraisal to ensure thatthe investrment
proposed would vield appropriate return to the national economy. It is therefore iImporiant
that decisions about investments-in roads-are made on objective judgments and therefore
Economic appraisal has been carried out for different alternatives of entire Project,

The bhasic purposs of the etonomic analysis is to enable the decision-makers in the
Government 16 decide whether the groject is weorthy of investment keeping in view the
benefits 1o the scciety. In order 1o assess the benefits acorued to the society both the
options of ‘with project’ and 'without project’ have to be compared. For this purpose, the
entire existing Road has been considered along with its proposed maintenance and
improvement propasals,

3.0 Economic Analysis Approach

The economic evaluation has been carried out within the broad framework of social cost
benefit analysis. The objective is to determine the best improvement scheme out of several
proposals which will lead to minkmizing total transport costs and maximizing benefits to the
road users.

The benefits accruing to society from the proposed improvement are mainly reduced vehicle
_operating cost reduced travel time cost reduced travel time cost and reduced aocident l:-::uﬁtls.l
Total transport costs comprise of two basic comporents as shownin Table 1.1

Table 1-1: Total Transport Cosks

Road Supplier Costs Road User Costs
Construction Losts Vehicle-operating Costs [VOCjboth
) MTENT
_r-.-'!‘a':_ng_ﬂ'rjgmnééjﬁu-sts Travel Time costs

Replacement Costs: costs of Environmental
Impact Mitigation Measures, costs of
Rehabilitation and Resettlement (RER)
measures

Cost Benefit Analysiy for Becomtoeiing e Gud Sale Road boiom Bm, 18 0 10K, 259,00 Envcutive Enginaer,
Road Division, Manohar pur
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These costs are generated using HDM- IV for every year of the analysis period (cost-benefit
stream) from which ecenomic indicator parameters that essential for viabillty of project
namely Net Present Value (NPY), Economic Rate of Return (EIRR) and Benefit Cost Ratio
(B/C) are the final economic outputs. i

NPV is the present value of Net Benefits (NB) Is zero, Net Benefit is the cumulative sum of
the difference between yearly benefit and yearly costs incurred after discounting.

NEB = ¥ (Benefit(n) — Costin)
! i
The appraisal period (including the construction period] has been taken as 25 years after

which a residual value of investment [s assumed as 15%

4.0 Project Economic Evaluation using HDM-4

4.11 Alternative 1. Without Project
For without project consideration project consideration , project road wil canny existing
traffic on it without any imprevement but maintenance is provided in present condition that
means No treatment is given to existing road for improving lts capacity augmentation,
tunctional and structural payment quality and geometry standards however maintenance is
done Road.
: i
4.12 Alternative 2: with Project
Widening the existing road to two lane with 12m roadway width Including reconstruction,
strengthening, by passes and realignments to achieve the design speed of Blkmph (n
plain/rolfing arga and S0kmph in hilly area.
3.0 Project Cost and S:h%du[{ng
[goD
The praject raad is 380 km long and passes through Gua, Nulya, Project road is proposad 1o
undertake work of strengthening, rehabilitation the existing road. Accordingly, econamic
analysis of the project road is being carried out as follows: '
Table 1-2: Alternative Details
|?ﬂﬁn; Chainage - Design Chainage _| Improvement
| From Ta From Tao J i
114000 | 29+000 114000 | 284000 | 2 lane
|
i |
L]
% ﬁﬁi (3
Carst Bena i Anglysis Tof RBecorstroction of Gua Salal Road from 8w §1.00 te ¥m, 2900, Executive Enpinear,

]
Economic evaluation for Gua — Salal Road from Km. 11.00 1o Kmi. 29,00 road is carried cut by
consideration of two alternatives in HDM-4,

Megead Drivision, Pianghargur
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The project road with exiting carriagaway width of 5.5 m is proposed for 2 lane facility which

csatisfies the project and traffic requirement ¥

The Economic analysis was carried owt for 35 year benefit perod (2012-2037). For
performing economic evaluation, a ‘project’ is which comparison is made between two
scenarios namely (1) without any improvements and [2) with different improvements:

6.0 Capital Cost
Project costs have been worked out and gliven in chapier-9. For economic evaluation base
costs have been taken as factor cost of civil works and other cost refated t0 land acguisition
social emnwvircnmental and utility relocaticns that mean capital cost is-the 1nEaI constrockion
cost af civil works tor the project improvement,
The ‘construction cost is tabulated in Table 3-3 for the wear 2015 at which Project will start 10
implement. The construction cost ol project will be utilized in two phases e, 40% in Ffirst
vearand 60% in second year as construction period of 2 years.
[
i
The cost estimate s based on the quantities worked out for major items of work to be
executed in the project on the basis of preliminary engineering design of roads, structures
and:the adopted rates. A comeersion factor of D90 has been wsed to convert financial cost
into economic COsts.
The economic cost for each Alternative is as under;
Table 1-3: Total Project Cost
Alternatives Capital Cost Per km Economical
| Cost per km
| Alternative-1 3334782} 29113040
.0 Maintenance Cost
For Two Lanes with Earthen shoulderroad ! I
Routine maintenance cost : Rs5. 0,25 lac per km per year
Perigdic maintenance - Rs. 25 lac per km {(40mm BC)
B.O Project Eeneﬂis
Project Benefits mainly accurs due to Reduction in vehicle operating cost and travel time
saVINgs.
The vehicle operating cost (voc) components are
i
+  [Fuel
# Lubricants
& Tires
e Soare Parts
s  Malintenance Labor %l
L]
Lost Benefit Anobysis for Beconstroctian of Gua Salal Boad feom Km. 1100 to Km. 29.00. Execubive Enginger,

F_l-nad Diwissen, Manahargur,
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»  Wages of Crew
= Fixed costs including overheads, administration, interest on borrowed capital
e [Depreciations
»  Travel thime cost ' i
8.0 Vehicle Fleet
11.8.1 Fleet Utilizatioh
i
Fieet utilization data adopted for the analysis is based on the findings of Road User Cost
study in 2001, IRC SP: 30-2009. The adopted values are summa.ized as shown in table below.
Table 1.4: Life Norms for Vehicles
- Particulars Km Driven Life Year Waorking Hour  Passenger
| i
2 Axle Truck 50000 p 1950
Multi Axle Truck 75000 12 2100
3 Axle Truck 75000 12 2100
LCV 45500 o 1050 =
Utility Car 45500 10 1500 —
Bus/Mini Bus | 125000 10 2800 45 [
Carfleep/Van 87500 10 | 1750 5
Two Wheeler FEBO0 1o , 636 | 1.5
10.0  Vehicle Resousces
9.9.1 Vehicle and Tire Cost
Eronomic costs of vehicle and tire are derived from the market survey in Jharkband, Ex —
Show Room Price for each category of vehicle have been collected and elements of taxes,
duties, freight, dealer's margin-and incentives as applicable have been remowed to arrive at
the economic costs, The adopted economic costs are summarized as presented in tabie
below
Table 1.5: Prices of vehicles
[ Category | Vehicle (Rs) TyeefRs] |
2 fode Truck | 800000 7075 | '
3 Axte and Multi Axbe Truck | 1000000 7075
LCY 0000 E L]
Utility Car E0000D 2250 |
Bais BS000D 7500 ]
Car/Jeep/Van 450000 iy
Two Whealer 41000 750
9.9.2 Fuel & Lubricant
The details:of fuel and lubricant prices for the state of Jharkhand have heerlcnllm:ted from
the petrol pumps on the project road near Jharkhand. informaticn on Excise, Lewy, Cass,
Sales Tax and Agency Charges has also been collected to arrive at economic cast for the
Analysis . Details of these are summarized in table below.
t
Cost Benefit Analysis tar Recanst roction of Gup Salal Besd from Km L1500 1 B, 2900, Em:uﬂ'u:- Engineer, &

Hoad Dwvesion, Manohacpur
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Table 1.8: Economic Cost of Fuel & Lubricants

Item Rate Present Economic Cost/Litre
Petrol [ Rs.fLitre 63,35
Digsel Rs./Litre 57.68
Lisbricants Rs./Litre 252.15

5.9.3 Maintenance Labor and Crew Wages

Adopted values for Maintenance Labour and crew wages are based on the engulries made
by the Consultants with transport operators and workshops in and around the praject Road.
The adopted valuesare summarized vide in table below. : '

Table 1.7 : Labour and Crew Wages
[Cost in Per Howr)

Category Maint.Labor Crew Wage

Truck 300 250

3 Axle and Multl axle truck 300 275 -

LCV 2450 150

Utility Car 180 75

Bus 200 175
Car/leep/Van 100 | 75 |
Two Whealer 75 | - N

9494 Annual Overhead

i
]

Recommendations of the "study for Updating road User Cost Data: 2001 and. IRC SP: 30-
2009 are considered to arrive ate annual overhead cost per vehicle and are summarized in

table below,
& Table 1.8 : annual Overheads
Category Annual Dverhead Coist (Rs. )

2 Axle truck 1592500

3 Axle and Mukti Axle Truck 258000 i

LW 12800

Utility Car 110000+

Bus - 155000

Car/Jeep/Van 80000

Two Wheler | 6624 {
. L

5.9.5 Annual Interest

AnEconomic Interast rate of 12% has been adopted for the analysis.

et

Cost Benefit Analysis for Reconstructien of Gua Salal Road from Km. 11.00 to £me 29,00, Executhee Englneer,
fpad Division, Manoharpun

i



9.9.6 Time value of Passengers

9.9:7

Coar Berefip Anakyuk

Time value of Passenger (work Trips and non work Trips) is arrived based on

+ Page 1601 18

"Manual of

Economic evaluatian of highway project In India (*IRC SP30-2009)" . The values of 2009 arg

upgraded by considering Whale sale Price Index
lime value of passenger is considerad 15% and
85% of time value of Pasiengers as suggested |

summarized as given in table helow

Table 1.9: Time Value of Passengers

ratio for the year 2009 and 2013, Mon wrk
work time value of passenger s considered
n IRC 5P: 30-2009”, The adopted values are

| Model of Travel ' Unit 2 CarfTaxi | Bus |
_ Wheeler _ |
_Travel time Value RUCS-March2009 Rs{Hour | 320 625 39,5
WPI ratio 2013,2005 : 1.39 138 1439 |,
Travel time Value RUCS-May 201 3 7.9 74.0 16.8 |
| Eq. Non-work time Value in May2013 Rs./Hour | 6.7 {131 | 8.3 |

Time Value of Cargo

Average valup of commaodity s based on “manual of Eco
projects in India ["IRC 5p- 30-2009)" Equivalent cost

determined using the WPI ratio {1.39 aver 2000), Average payload

freight vehicles is based on axle load survey. Time —delay
interest rate of 12% and BLONOMIC conversian factor aof 0.

Table 1.10: time Value of Cargo

nomic evaluation of Highway
of commodity in 2003-2014 s

for each category of

cost is estimated wikh an ECOnomic
90 and provided in table below:

‘ Vehicle category | Average Payload Average | Time-delay
(Tonners) Running Time | Cost (Rs./hr)
) (hour/year) .
2 Axle Truck 15 1850 38 |
3 Axle and multi Axle Truck 17 2100 b5
Lew 8.25 | 1050 |

Accident cost

In casze of accidents The value of As.864,000,244 000,198,000 & 435,000 has been assumed
on account of loss to the Fatel, Damage, Injuiry and All respactively

Social benefits

Social benefit in terms of land development

along the project road after improvement has

been considered Rs. 5Cr, Per annum with growth rate of 5% for 10 vears for entire road

fur Beconstruction of Gua Salai Road frpes K, 10040 ko Kn. 25,00,

Executive Enginesr,

Road fhwision, Manokarpu
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11.0  HODM Traffic -

Foliowing category of fast moving and slow moving vechickes are considered for carnying out
HOM 4 Analysis,

e 2 Axle Truck

» 3 Axle Truck S
& DAulti Axel Truck

= LCY

s Litility Car

*  Bus d

# Idini Bus

» Car/leep/Van

& Two Whesler

A5 HDM-4 does not Include 3 whesler and Agricultural Tractor l‘.‘ateg-u‘r'.les of Vehicle
therefore these categories are not considered in the analysis. Percentage compaositions of
assigned traffic in AADT an the project road as on year 2013 and adopted for the analysis for
the Project road are summarized as given in table below,

L]

Table 1.11: Composition of Motorized Traffic assigned on Project road [MT)

Details ‘Secl (0-9.8) Sec? (9.8-42.8)
MAV o 14
| 3-Axle " 5 25

2 Axle Truck 11 20
= 61 24

Standard Bus B 24

Mini Bus 18 18

Cars 348 338
2-Wheelers | 1667 2389 ;

Adopted traffic growih rates asper traffic analysisis Presented in Table 1,12

Table 1.12 Traffic growth rate of Motorized Tratfic assigned on Project road (MT) (%)

i i il i . i

= | aom2 2017 2022 2027 | 2032 3037
MAY 5.00 500 5.00 5.00 5.00 5.00
3-Axle 6.90 5.20 5.00 500 500 5.0
2 Axle truck 6.90 520 5.00 5.00 5.00 5.00
LCv A 6.80 5.20 5.00 5.0 .00 5.00
' Standard Bus 5.00 500 | 500 | 500 | 5400 5.00
' Mini Bus 500 5,010 5,00 500 | 500 5,00
| Cars 949 796 5. 76 587 | 519 5.00

| 2-Wheelers .14 167 651 | 565 | 500 5.00 |

[
Coud Senefit Analyuis for Reconstruction ol GuaSalal Road from Kme 11,00 to K, 2900, Executive Engineer

foad Dveslen, Manoharpur,
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12.0 Economics Internal rate of Return
Economic Analysis has been carmied out for construction option discussed above. Variables
considered in for economic analysis is also recommended that analysis period shauld not be
fong as it may lead to erroneaus results,

Howaver, in order to be able to draw the conclusions on common platform Ecenamic
Analysis have also been carried out for 25 years of analysis period. The summary |;|-IF
Economic internal rate of return (EIRR) worked cut, for construction option based on life
cyele cost analbysis 1s presented below,

Economic Analysis was carrted out following the methodology and input data discussed in
the preceding paragraphs of this chapter using HDM-4 software.

HOM-4 sutputs on Annual Discounted Net Benefit Streams with time savings is presentad
vide Appendix 1-1 .

HDM-4 output on Benefit Cost ratios presented vide Appendix 1-2,

The Economic Analysis Summary with time savings (By Alternative] is presented vide
Appendix 1-3,

*
i

The EIRR and NPV at 12% discount rate for the construction package as worked out with and
without benefits due te travel time savings are summarized as-under:

- Table 1-13: Results OF Economic Analysis
| Srno Detail IRR I
1S I _EésE Cost and Base Benefit o __lé._'l_ﬂ_'_ﬁ:ia___:
| 2) Base Cost Increase to 15% With Base Benefit 14.47% |
3) | Base Cost With Base Benefit Reduced to 15% 14.20% |
q) Base Cost Increase to 15% with Base Benefit Reduced to 15% ¢ 1346%
13.0 Conclusion !

The project road is economically viable for normal case as well as sensitive cases in which
L]

EIRR is alove 12%. )

—t

Lot Benefit Analysis-for Reconstruction of Gua Saia Boad from Kme 11,00 1o Eme 29,00, Eni=cutivr Frngimepr
Road Division, Manoharpus



