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CHAPTER-1: EXECUTIVE SUMMARY 

1.1 INTRODUCTION  

 The Ministry of Road Transport and Highways (MORTH), Government of India has proposed 

“Bharat Mala Pariyojana” an Umbrella scheme of road development project through National 

Highways Authority of India (NHAI), National Highway and Industrial Development 

Corporation (NHIDC) and state Public Works Departments (PWD) at an estimated cost of INR 

5,35,000crores. This is the second largest highways construction project in the country after 

NHDP, in that almost 50,000 km of roads targeted across the country. This project aim to 

improve connectivity particularly on economic corridors, border areas and to remote areas 

with an aim of rapid and safe movement of cargo to boost exports. International trade 

considered as a key aspect in this scheme and northeastern states have given special focus. 

The project cleared by the Union Cabinet on October 25, 2017.  

 The ambitious project expected to create nearly 100million man days of jobs during the 

construction and subsequently to about 22million jobs of the increased economic activity 

across the country. The construction will carried out through many means including debt 

funds, budgetary allocation, private investment, toll operator transfer etc. The total length of 

around 34,800km considered in phase 1 including 

• Economic corridors of around 9,000km,  

• Inter-corridor and feeder routes of around 6,000km,  

• National Corridors Efficiency Program of about 5,000 km roads 

• Border and international connectivity roads of around 2,000 km,  

• Coastal and port connectivity roads of around 2,000 km,  

• Expressways of around 800 km  

• NHDP roads of 10,000km  

In pursuance of the above program, NHAI appointed M/s Louis Berger Consulting Private 

Limited, New Delhi as Consultants to carry out the Consultancy Services for preparation of 

DPR for development of Economic Corridors, Inner corridors, feeder Routes and Costal 

Roads to improve the efficiency of fright movement in India - Lot 3/Andhra Pradesh, 

Karnataka, Goa & Kerala, / Package 1. The project consists the following stretches of roads 

finalized as per final Inception Report. 

1. Aurad – Bidar road 

2. Mydukur – Badvel road 

3. Belagavi (Belgaum) – Sanquelim with a proper Connectivity to NH4A  and NH 17 through 

existing SH   

4. Chittoor – Thatchur Greenfield alignment 

5. Balance Portion of Satellite Ring Road of Bangalore (West Side) including connection to 

Hosur town to ensure ring road connectivity for Bangalore. 

1.2 SCOPE OF WORK 

• Widening/improvement work be within the existing right of way and avoiding land 

acquisition, except for short bypasses, service roads, alignment corrections, improvement 

of intersections consider necessary, practicable, and cost effective. 

• Proposals for widening/improvement of the existing road and strengthening of the 

carriageways to maintain the level of service over the design period. 
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• Study the possible locations of toll plaza, Wayside amenities segregation of local traffic 

from the main traffic. 

• Carry out Environmental Impact Assessment, Environmental Management Plan, 

Rehabilitation, and Resettlement Studies. 

• Preparation of Feasibility study & detailed project reports. 

• Preparation of 3a, 3 A and 3D draft notifications for acquisition of land. 

•  GAD, detail engineering drawings, approval from the Railways, Clearances from Ministry 

of Environment & Forest approvals, estimates for shifting of utilities. 

• Preparation of bid documents for EPC/HAM/PPP mode as per Manuals and relevant IRC 

codes. 

• Assistance during bidding activities 

Stages of completion  

• Stage 1: Inception Report  

• Stage 2: Feasibility Report 

• Stage 3: LA & Clearances I Report  

• Stage 4: Detailed Project Report (DPR)  

• Stage 5: Technical Schedules 

• Stage 6: submission of Draft 3D publication report  

• Stage 7: Clearances II Report 

The combined draft Feasibility report (DFR) for the entire STRR submitted vide our letter 

dated 09 May 2018. A presentation made on the DFR to RO/NHAI Bangalore on 07 

September 2018. Subsequent meetings with PD/PIU/Bangalore and RO/NHAI/Bangalore held 

on 28 September 2018, 15 October 2018 and 28 November 2018. It only intimated by the 

NHAI during the meeting on 28 November 2018 to proceed further with the submission of the 

Final Feasibility Report (FFR), ensuring compliance with Bharatmala Guidelines. It also 

intimated by NHAI that Phase 3 would considered on priority, with the Final Feasibility Report 

needing to be prepared based on that.    

The Final Feasibility Report including typical proposed cross-sectional details of the project 

road was prepared as per Bharatmala guidelines, taking into account the rolling terrain of the 

project road. Service roads were included only in built-up stretches to reduce the cost. 

Accordingly, the project cost worked out.  During the meeting on 29 January 2019, it was 

intimated by PD/NHAI to consider service roads provisions on both sides of the entire STRR 

project road, irrespective of present requirements or needs (as had been provided in the 

Dabaspet – Hoskote section of NH 207). This was because, the NH-207 is the northeast 

quadrant of the STRR and it was important to maintain the same configuration for both project 

roads 

In the meantime, the Dabaspet–Hoskote proposals were submitted to PIU & RO/NHAI 

Bangalore, and were forwarded to NHAI HQ for consideration for tendering. Accordingly, the 

project listed in the PATSC meeting on 22 February 2019. During the PATSC meeting at the 

NHAI, it pointed out that the estimated civil construction cost of the project was considerably 

high. It was required for the cost per km to be reduce to fall within a moderate range for the 
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project to taken up for implementation. Accordingly, the provision of service roads revisited 

and contained only in the built up stretches. Based on the same format the services roads are 

limited in this phase also and the design modified accordingly 

The current submission is Final Feasibility Report for Phase II from km 79.000 to          

km 144.480. 

1.2.1 Project Description 

In order to ensure safe, smooth, efficient, and high speed transport corridor to Bangalore city, 

it is impetus that the infrastructure of city and adjoining towns anticipated the development. 

National Highways NH 648 (NH 207), NH 48 (NH 4), NH 275, NH 948, NH 209 & NH 75 

(Hassan road), and majority of State Highways SH 3, SH 85, & SH 35 pass through 

Bangalore city comprising heavy commercial traffic movement. Most of these traffic are not 

intend to pass through the Bangalore city. These traffic further aggravate the scenario in the 

city roads and resulting huge traffic jams.  

The Government of Karnataka took steps to improve and augment network within and 

neighboring area of the city to match with its phase of development. Bangalore Metropolitan 

Regional Development Authority (BMRDA) had planned the following network of roads 

consisting the length of 367km to match these requirements. 

• Satellite Towns Ring Road (STRR) – 204km   

• Individual Town ring Roads (ITRR) – 163km 

 

The total length of STRR (204km) is exclude the stretch passing within the ITRR except for 

Neelmangala town.  The STRR connects the important towns namely Dobbaspet, 

Doddaballapura, Devanahalli, Sulibele, Hoskote, Sarjapur, Attibele, Anekal, Tattekere, 

Kanakapura, Ramanagara and Magadi. 

BMRDA assigned M/s SECON for the consultancy services to undertake the topographical & 

Cadastral surveys, finalize the proposed alignment and to prepare the land acquisition report 

in year 2006. Subsequently, the same agency was engaged to carry out the consultancy for 

Techno –Economic Feasibility Report in 2007.The notification for land acquisition for STRR & 

ITRR issued on 12/09/2007 and the project report approved by BMRDA on 10/06/2008. The 

proposed STRR alignment has declared as State Highway (special) -2 as per the provisions 

of Karnataka Highways Act 1964 and the SE, PWD, Bangalore circle nominated as ‘The 

Highway Authority’. Land acquisition processes initiated vide notification NO4017-07-08 dated 

19/10/2007. 

The original corridor proposed with 90m right-of-way consists of divided 4lanes carriageways 

with depressed median of 20.50m, with service roads (7m) on both sides. Provision of high 

speed rail corridor of 15m on one side throughout also made. In addition to this utility corridor 

of 5m and bus lay-bye of 4m also considered on both sides. The corridor of 90m also frozen 

by the state government.  Ring roads was also proposed to be developed individually for 8 

major towns namely Anekal, Kanakapura, Ramanagara, Magadi, Neelmangala, 

Doddaballapura, Devanahalli & Hoskote to act as bypass for these towns. However, the 

project shelved due to paucity of funds with the State government. 

The original alignment as think of by Karnataka State government and obtained from                      
M/s SECON through NHAI is enclosed in Figure 1.1. 

However, the earlier proposed alignment by the Karnataka state government passes through 

some of built up stretches, tanks including religious structures, burial grounds etc. Also during 

the course of time, some new activities also come up. Therefore, it was indispensable to 
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further study the alignment and update, considering the current scenario along the original 

proposed alignment. Accordingly, modifications are propose to ensure minimal social Impact 

and to serve the alignment to wider spectrum of inhabitants in that region. The details given 

below. 

1.2.2 Modifications proposed  

1. The original alignment passes through the Dobbaspet town connecting NH 4 on 

Bangalore side. This extended further on Doddaballapura side towards NH 207 to 

ensure avoidance of Dobbaspet town local traffic. 

2. The original alignment (in the cross point of Hassan road) passes through thickly built 

up area in Gudermaranahalli from km 14.000 to km 22.000 This stretch consists of 

residential, school and religious structures. 

3. The earlier alignment passes through thickly built up area from km 22.000 to km 

25.600 in Harthi/Renganahalli. 

4. The original alignment passes through Savanadurga Forest area from km 34.700 to 

km 41.700. This forest also has wildlife. 

5. The original alignment pass through Siddadevarabetta Forest area from km 43.000 to 

km 46.700  

6. The original alignment passes through Ramadevarabetta forest area from km 57.700 

to km 58.300 near NH 275 crossing in Ramanagara 
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Figure .1.1: Original STRR Alignment as think of by Karnataka State Government 
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1.2.3 Value addition proposed 

Further the alignment made value additions by connecting some cross roads and considering 

the current and future proposals in that location as per below details.  

1. The starting point of the STRR extended to connect NH 207 (near km 131.200) with a 

bypass provision in Dobbaspet town on Pune side to ensure uninterrupted traffic flow, 

contrary to the earlier proposed location pass through the mid of built up area in 

Dobbaspet. It is relevant to mention that the through traffic contribute from Pune 

direction, on NH 4 is significant.  

2. There is Multi Model Logistic Park (MMLP) and proposed KIADB coming up near 

Dobbaspet on SH 3 spread at about 250acres of land. The Feasibility study also done 

for the proposed MMLP project.  Therefore, connection to this park is eminent and 

provision made accordingly to these logistic park & KIADB with proposed STRR. 

3. NHAI is currently developing bypasses to Kankapura and Ramanagara towns under 

different programs to ease traffic congestion on NH 209 and NH 275 respectively. 

Thus, in order to ensure seamless traffic flow through these proposed bypasses, it is 

necessary to integrate with proposed STRR at these locations.  

4. Hosur is an automobile industry town located in the vicinity of about 7km away from 

Karnataka state border. This city generates huge amount of through traffic and 

currently experiencing massive traffic congestion. It observed that the proposed 

STRR would further deteriorate the Hosur traffic. Therefore, consideration of STRR 

taking along this town necessitated.  

5. The end of STRR will need integration with the alignment under finalization for 4 

lanes of Sarjapur, Karnataka/Tamil Nadu border near Bagalur town in order to 

provide efficient connectivity accordingly the proposed STRR alignment is integrated. 

6. The updated alignment presented and discussed with RO/NHAI/Bangalore and 

PD/NHAI on 12/3/2018, 21/3/2018 04/04/2018 & 07/04/2018 and Concurrences 

obtained from Competent Authority of NHAI through letter dated 05/05/201/8 

Final updated alignment incorporating all modifications given Figure 1.2. 

Further, while fixing the boundary stone for Phase III, near km 157.800, it noted that the 

alignment was passing through the school building. On the other hand during 3A land 

acquisition stage, a 100m corridor notified contrary to the requirements of 70m of 

proposed right of way requirements considering unanticipated interruptions as it is 

entirely a Greenfield corridor. . Therefore, considering school building, the safety to the 

children the alignment shifted away from the main building to the maximum extent 

possible within the 100m proposed width without compromising the geometry standard of 

the road and to ensure uninterrupted curriculum. The proposal approved NHAI vide letter 

NHAI/12012/BM/STRR/DPR/TN/2/2018/PIU- BNG (EXP)/765 dated 13/12/2018. 
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Figure 1.2: Final Alignment 
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1.3 SURVEY AND INVESTIGATIONS 

1.3.1 Topographic Survey 

The broad outlines of the scope of services are: 

i) Fixing of control frame work comprising of the following activities: 

a) Establishment of Main Control by DGPS 

b) Establishment of Subsidiary Control Points by Total Station. 

c) Establishment of Height Control by Digital Level 

ii) Detailed Topographical Survey using LiDAR technique to the project road. 

iii) The detailed topographical survey for the road corridor is under process.   

1.3.2 Details of Right of Way 

The proposed right of way for the Greenfield alignment is considered as 70m in the throughout 

corridor. Additional land for proposed interchanges, toll collection plaza, truck parking etc. will 

also envisaged. 

1.4 TRAFFIC SURVEYS, ANALYSES AND FORECAST 

1.4.1 Traffic Surveys and Analyses 

Various traffic surveys and analysis have been carried out for addressing the objectives and 

issues pertaining to widening and strengthening of the project stretch. The surveys conducted 

include 7- day volume count, Turning movement survey, origin & destination survey, speed 

and delay survey, etc. The study aims at obtaining the existing traffic and travel 

characteristics on the project corridor and forecasting the same for the project horizon year 

considering various constituent streams and various scenarios. The results of this analysis will 

form inputs for developing capacity augmentation proposals, designing the pavement, design 

of intersections, decisions regarding grade separators, pedestrian facilities, and carrying out 

economic and financial analysis. 

Considering the traffic generation/diversion point, the project stretch is divided into one 

homogeneous section for the purpose of analysis and presentation of traffic and travel 

characteristics. The following table gives the details for the study. 

Table 1-1: Homogeneous Traffic Section 

Homogeneous  

section 
From To 

HS 1 Junction NH 4 - SH 3 Junction Hassan Road - SH 3 

HS 2 Junction Hassan Road - SH 3 Junction SH 85 - SH 3 

HS 3 Junction SH 85 - SH 3 Junction Mysuru Road - SH 3 

HS 4 Junction Mysuru Road - SH 3 NH 209 (Chamrajnagar Road) - SH 3 

HS 5 NH 209 (Chamrajnagar Road) - SH 3 Junction SH 85/SH35 (Anekal) 

HS 6 Junction SH 85/SH35 (Anekal) Junction NH 7 (Hosur Road) - SH 87 

HS 7 Junction NH 7 (Hosur Road) - SH 87 Junction NH 7 (Hosur Road) - NH 648 
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The average daily traffic (ADT) has been converted to average annual daily traffic (AADT) 

using seasonal correction factors. The AADT is the input for various analyses like traffic 

forecast, capacity augmentation, pavement design, economic and financial analysis etc. Table 

below gives the ADT plying on the project road. 

Table 1-2: Summary of Average Daily Traffic (ADT) at count location. 

  
NH 4CH 

51 
SH 85 

NH -
275 Km 

30.8 

NH 209 
CH 419 

NH 
48CH 

44+200 

NH 7 
CH 

49+000 

Car 16156 2631 13040 2411 11690 15470 

Mini Bus 345 48 485 57 275 407 

Bus 2855 364 1223 312 1528 2782 

LMV 2261 393 1217 341 908 2146 

LCV ( 4 Wheels) 334 36 116 28 76 125 

LCV ( 6 Wheels) 2755 96 863 78 853 2866 

2 Axle 1853 47 619 114 583 1847 

3 Axle 2837 54 424 69 339 2947 

MAV (4  to 6 Axles) 4064 18 179 22 557 3525 

MAV (7++ Axles) 1 0 0 0 0 1 

JCB/HCM 6 2 2 2 2 3 

3 Wheeler 820 1799 2057 475 563 114 

2 wheeler 9414 11499 10863 4571 6640 10432 

Tractor Without Trailer 6 8 6 4 7 5 

Tractor With Trailer 22 58 29 16 22 29 

Cycle 3 84 29 22 3 6 

Cycle Rickshaw 0 1 0 0 0 0 

Animal Drawn 0 3 1 0 0 0 

Car Exempt 1 0 2 1 4 3 

Mini Bus_Exempt 12 0 4 1 7 9 

Bus_Exempt 0 0 0 0 0 0 

LCV_Exempt 1 0 1 0 3 1 

Truck Exempt 0 0 0 0 0 0 

Total 43,746 17,142 31,159 8,524 24,061 42,718 

PCU 70,014 12,648 31,660 7,426 28,247 66,747 
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Table 1.3: Summary of Average Daily Traffic (ADT) at count location 

 
NH 7 

CH 31 

SH 3 
CH 
118 

NH 207 
CH 138 

NH-4 
NICE 

ROAD 

NH- 7 
Before 

NICE 
Road 

NH -
275 

NICE 
Road 

SH 3 

Car 24582 462 2230 48418 26163 29386 817 

Mini Bus 1230 8 119 2040 1617 1834 17 

Bus 3889 33 207 6318 3144 3848 117 

LMV 3734 78 505 6679 2893 3529 141 

LCV  
( 4 Wheels) 

553 12 22 1732 478 692 12 

LCV 
( 6 Wheels) 

4161 51 412 5735 1862 3961 39 

2 Axle 2530 54 313 1853 482 1743 18 

3 Axle 3828 46 409 1918 787 2384 13 

MAV  
(4  to 6 Axles) 

3489 47 357 1818 277 1116 3 

MAV  
(7++ Axles) 

1 0 0 0 0 0 0 

JCB/HCM 2 1 3 4 9 7 0 

3 Wheeler 482 76 957 5935 2910 2747 151 

2 wheeler 32099 1386 6642 54862 37086 25670 3527 

Tractor Without 
Trailer 

1 4 5 5 2 5 0 

Tractor With 
Trailer 

15 11 61 39 12 21 16 

Cycle 28 2 7 33 35 5 31 

Cycle Rickshaw 0 0 0 1 1 1 0 

Animal Drawn 0 0 0 0 0 0 0 

Car Exempt 2 0 1 6 3 6 0 

Mini Bus_Exempt 6 0 0 19 4 15 0 

Bus_Exempt 0 0 1 1 0 1 0 

LCV_Exempt 2 0 0 4 1 2 0 

Truck Exempt 1 0 5 0 0 0 0 

Total 80,635 2,273 12,255 1,37,418 77,766 76,974 4,903 

PCU 1,00,041 2,087 12,544 1,40,565 70,819 87,002 3,517 

 

1.4.2 Traffic Forecast 

Traffic demand plays the most important factor in deciding the type of facility (infrastructure) to 

be provided. This in turn determines likely costs to develop and benefits arising out of the 

improvement. A highway project of this nature calls for significant investment. Prediction of 

traffic demand becomes an important task and need to be carried out accurately. For the 

design of pavement, plan for future maintenance program as well as capacity augmentation and 

for economic & financial evaluation, it is necessary to have realistic estimation of the size of traffic 

to the concession period. 



 

Consultancy Services for preparation of DPR for Development of Economic Corridors, Inner Corridors, Feeder 
Routes and Costal Roads to Improve the Efficiency of Fright Movement in India under Bharatmala Pariyojana - Lot 
3/Andhra Pradesh, Karnataka, GOA & Kerala /Package 1 (STRR Phase-II)   

 

Final Feasibility Report 1-11  

Traffic forecasting is made by determining the past trend of traffic flow and by the use of 

economic models developed to co-relate past vehicle registration data with economic indices 

such as per capital income (PCI), net state domestic product (NSDP) and gross domestic 

product (GDP). By using the elasticity values obtained from the economic models and the likely 

rate of growth of indicators, the mode wise growth rates are obtained. Applying these growth 

rates, future traffic volume is estimated. The traffic forecast are given in the Table below. 

Table 1.4: Traffic Forecast 

STRR 

 HS 4 HS 5 

 ADT PCU ADT PCU 

2021 17083 17762 17811 18518 

2025 36014 36610 38201 38854 

2030 56909 56090 60422 59693 

2035 89426 85571 95033 91322 

2040 139728 129993 148621 139118 

2045 217072 196638 231085 211024 

2050 335280 296197 357213 318730 

 

A comprehensive set of traffic surveys conducted along the project road. The traffic surveys 

included classified traffic volume counts, OD surveys, and axle load surveys. The project road 

divided in 7 homogeneous sections. Traffic volume count conducted at all thirteen locations 

shows variations in term of ADT and PCU from 4,903 to 137,418 and 3,517 to 140,565 

respectively. The base year count and its projection to future year show, that homogenous 

section HS4 and HS5 of STRR (Phase II) need to develop as six lane immediately.  

1.4.3 Pavement Design 

Pavement is the most significant component of a road and therefore its performance must 

be ensured to support the projected traffic loading throughout the design period. Its cost 

represents a major proportion of the total construction cost. 

The project road has seven homogeneous sections based on the traffic, CBR and existing 

Pavement composition. The design inputs considered for pavement design have been 

summarized below. Flexible Pavement (Granular Base and Granular Sub-base), Flexible 

Pavement (Cement Treated Base and Granular Sub-base) & Rigid Pavement options are 

considered 

Based on the projection of traffic and the Vehicle Damage Factor of various types of commercial 

vehicles, Cumulative standard Axles (CSA) for  all homogeneous section are as given below: 
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Table 1.5: Design Traffic (msa) 

Homoge

neous 

Section 

Chainage (km) Cumulative Standard Axle (CSA) - in msa Design 

Traffic 

(20 yr 

Design 

Period ) 

Design 

Traffic (30 

yr Design 

Period ) 
From To 

10th 

Year 

15th 

Year 

20th 

Year 

25th 

Year 

30th 

Year 

HS 1 0.000 30.381 20.56 37.67 61.43 94.02 138.13 65 140 

HS 2 30.381 44.576 21.09 38.66 63.07 96.57 141.92 65 145 

HS 3 44.576 70.032 21.76 39.92 65.16 99.80 146.72 70 150 

HS 4 70.032 95.365 21.37 39.17 63.90 97.86 143.90 65 145 

HS 5 95.365 152.365 21.21 38.88 63.42 97.11 142.78 65 145 

HS 6 152.365 161.430 21.15 38.76 63.21 96.77 142.25 65 145 

HS 7 161.430 179.969 26.00 47.64 77.70 118.93 174.79 80 175 

 

Pavement options are worked out as terms of references based on design traffic. Three pavement 

options are worked out and the details are as summarized below. 

1.4.4 Flexible Pavement  

Phase 
Chainage (km) 

Length (km) Design Traffic (20 years) 
From To 

Phase II 79.000 144.480 65.480 65.000 

 

Traffic Phase II 

Remarks 
Allowable Horizontal Tensile Strain 

(x 10-6) 
166.51 

Allowable Vertical Compressive 

Strain (x 10-6) 
350.79 

Bituminous Concrete (BC) 50 PMB-40 (IRC:SP:53) 

Dense Bituminous Macadam (DBM) 95 VG-40 

Wet Mix Macadam (WMM) 250   

Granular Sub-base (GSB) 200 
Gradation V or VI of 

MoRTH 

Effective Subgrade (CBR >= 14%) 500   

Actual Horizontal Tensile Strain (x 

10-6) 
163.2   

Actual Vertical Compressive Strain 

(x 10-6) 
247.6   

 

1.4.5 Paved Shoulder 

The composition of the paved shoulder will be same as that of main carriageway. 
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1.4.6 Bridges and Structures 

The proposed bridges and structures are as below  

Detail of structure Phase II 

Major Bridges  1no 

Minor Bridges 8no 

Interchanges 3no 

ROB Nil 

Vehicular Underpasses 16no 

Light Vehicular Underpasses 18no 

Overpasses 10no 

Viaducts 4no 

 

1.5 PRELIMINARY COST ESTIMATES 

The consultants have framed the project cost for 6anes with paved shoulder configuration 

based on contract packages proposed by NHAI. The civil cost for flexible pavement option is as 

below. 

Civil Cost: INR 2464.25 crores and the cost per km is INR 37.63 crores 

Based on life cycle cost analysis, flexible pavement option is preferable.  

 

1.6  ECONOMIC ANALYSIS 

Economic evaluation has been carried out based on incremental costs & benefits comparing the 

total net benefits in “Without project” situation with “With Project” situation. The term “Without 

project” is defined as the base strategy for economic analysis i.e. without project situation. The 

term “With project” is defined as widening and strengthening of existing facility. Economic 

analysis has been carried out for with time and accident benefits. Sensitivity analysis has been 

carried out for the four cases mentioned below, with both the Alternatives. 

• Scenario - I Base Costs and Base Benefits 

• Scenario - II Base Costs plus 1 5% and Base Benefits 

• Scenario - III Base Costs and Base Benefits minus 15% 

• Scenario - IV Base Costs plus 15% and Base Benefits minus 15% 

The Sensitivity analysis has been carried out as per the requirements of TOR. The relevant EIRR 

and corresponding NPV are presented below for each option. 
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It is evident from results that EIRR for current project proposal give a higher value as compared 

with the cut-off rate (12 %). Also the sensitivity analysis also shows that for current project 

proposal, considering the worst case, EIRR remains above cut-off rate. It is, therefore concluded 

that both packages are economically viable at current price 

1.7 FINANCIAL ANALYSIS 

It concluded from financial analysis carried out separately for both packages that the project is 

not viable on commercial format. The traffic on the project stretch is considerably low. At 40% 

grant component the Project IRR and Equity IRR are coming at 12.0% and 13.1% for Phase II. 

The Analysis has carried out by providing brand new Satellite town ring road. The Project may 

implemented on differed payment system, which is Annuity based or else on EPC contract basis 

with Government fund 

1.8 CONCLUSIONS AND RECOMMENDATIONS 

• To ensure safe, smooth and efficient transport corridor to Bangalore city, it is impetus that 

infrastructure of city and adjoining towns anticipated the development.  

• National Highways NH 648 (NH 207), NH 48 (NH 4), NH 275, NH 948, NH 209 & NH 75 

(Hassan road), and majority of State Highways SH 3, SH 85, & SH 35 pass through 

Bangalore city comprising heavy commercial traffic movement. Most of these traffic are not 

intend to pass through the Bangalore city.  

• The proposed road facility connect important satellite towns such as Dobbasapete, Magadi, 

Ramanagara, Kanakapura and Anekal in Karnataka & Hosur in Krishnagiri district  

• Hosur is an automobile industry town located near to Karnataka state border and generates 

huge amount of through traffic this proposed facility will ease traffic in Hosur city. 

• Considering the Banneragatta National Park’s wildlife Clearances involved in the project it is 

proposed to take up in project in three phases so that the section which is encumbrance free 

from BNP wildlife Clearances and could get implemented without any delays 

• A comprehensive set of traffic surveys and analysis reveal a six lane facility to the entire 

corridor. 

• The Bannerghatta National Park of core zone including of more than one Km length on both 

sides of eco sensitive zone are provisioned with elevated 6-lane structure on single pear to 

avoid human and animal conflicts. 

• The economic appraisal of the project reveal that the project as a whole is economically 

viable considering direct benefits.  

• The project is not viable on commercial format. Therefore is recommended to take up on 

Annuity or EPC mode for implementation. 

Scenario 

Phase II 

EIRR (%) 
NPV 

(million) 

Scenario 1:Base Costs and Base Benefits 20.9 17,434 

Scenario 2:Base Costs Plus 15% and Base Benefits 19.8 15,028 

Scenario 3:Base Costs and Base Benefits Minus 15%  19.0 15,057 

Scenario 4:Base Costs Plus 15% and Base Benefits Minus 15%  18.0 12,651 
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CHAPTER-10: COST ESTIMATES 
 

10.1 GENERAL 

Cost estimate is an important component of the feasibility study and project preparation as it 

provides vital input to financial evaluation. The cost estimation have been prepared for the 

project road corridor, for construction of 6 lane with paved shoulder, including cross drainage 

structures, road furniture, facility etc.  

10.2 TYPICAL CROSS SECTIONS 

The typical cross sections proposed to be used for construction of project road corridor. 

10.3 QUANTIFICATION 

The quantification of the road items that are uniformly accruing is calculated as per typical cross 

sections. The quantification of structures based on general arrangement drawings. 

10.4 UNIT RATES 

10.4.1 Road Construction Items 

The rates have taken from Schedule of Rate, National Highway Circle Bangalore for the year 
2018-19. 

Table 10.1: Adopted Unit Rates for Road Part 

Sl.  
No. 

Items Description Unit 
Rates (Rs.) 

without GST 

1 Clearing and Grubbing of road land Ha 32600 

2 
Embankment fill using borrow 
materials 

Cum 295 

3 Sub grade & earthen / un paved Cum 320 

4 Median fill Cum 159 

5 Granular Sub-base Cum 1700 

6 Wet mix macadam Cum 1810 

7 Prime Coat Sqm 60 

8 Tack Coat Sqm 11 

   9 Dense Bituminous Macadam Cum 6390 

10 Bituminous Concrete Cum 7720 

    

10.5 PROJECT COSTING 

▪ The cost of road portion and cost of construction of structures have been worked out 

separately. This cost is based on typical cross-section.  
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Total project cost 

The summary costs for Phase II given as below. The detailed cost estimates given in Volume 

III – Cost Estimates 

 

Table 10.2: Summary of Project Cost 

Flexible Pavement 

Description 
Total Amount 

in Rs. 
Amount  

(Rs. in Cr.) 

Bill No. 1: Site clearance and Dismantling 44,876,492.00 4.49 

Bill No. 2 : Earth Work  1,915,258,144.65 191.53 

Bill No. 3 : Grannular Sub Base Courses and Base Courses 
(Non-Bituminous) 1,501,025,768.77 150.10 

Bill No. 4 : Bituminous Courses /Rigid Pavement 1,674,446,870.88 167.44 

Bill No. 5 : Culverts 401,156,756.98 40.12 

Bill No. 6 : Structures (VUP/ LVUP/ Minor Bridge/ Major 
Bridge/ Flyover/ ROB) 10,735,127,101.52 1073.51 

Bill No. 6E :Interchange (except Toll Plaza & Structure) 678,288,052.27 67.83 

Bill No. 7 :Drainage and Protection Works 2,826,731,480.90 282.67 

Bill No. 8 : Traffic signs, Road markings and other road 
appurtunences 98,307,481.32 9.83 

Bill No. 9 : Boundary Wall, Crash Barrier & Noise Barrier 1,253,720,288.00 125.37 

Bill No. 10 : Miscellaneous Works 388,498,400.00 38.85 

Bill No. 11 : Bus Shelter 3,600,000.00 0.36 

Bill No. 12: Toll Plaza 481,236,402.55 48.12 

Bill No. 13 : Wayside Amenities     

 Total Civil Cost excluding GST (In Rs.) 22,002,273,239.82 2200.23 

Add GST 12%  2,640,272,788.78   

 Total Civil Cost including 12% GST (In Rs.) 24,642,546,028.60   

 Total Civil Cost (In Cr.) 2,464.25   

Project Length in Km. 65.480   

Civil Cost per Km (In Cr.) 37.63   
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CHAPTER-11: ECONOMIC ANALYSIS & FINANCIAL ANALYSIS 
 

11.1 UPDATED ECONOMIC ANALYSIS 

Given the importance of infrastructure investment to national development vis-à-vis the scarcity 

of resources and competing demands from various sectors, it becomes extremely important to 

allocate available resources in the most beneficial manner amongst various sectors and within 

a sector, amongst various schemes. In view of the above, it is necessary to ensure that the 

projects selected for investment are evaluated thoroughly to determine the economic and social 

benefits offered by the project. 

11.1.1 Evaluation Framework 

The proposed evaluation framework is based on a cost-benefit analysis, which sets a monetary 

value where possible on all financial, economic and social costs and benefits over the lifetime 

of the project. 

The underlying principles for this analysis are as follows: 

The lifetime of a road project for the present analysis is considered as the period for which 

reliable traffic forecasts can be made. A discount rate is then applied to future economic costs 

and benefits to arrive at the Net Present Value (NPV) of the project. The Economic Internal 

Rate of Return (EIRR) of the project is also computed. 

 To analyze the cash flow at constant prices, an allowance is made for relative price inflation.  

The discount rate is expressed in real terms. 

The standard methodology used for the economic evaluation for transport projects has been 

adopted. The concept of economic feasibility is to maximize the returns on investments. This is 

accomplished by determining the appropriate improvement proposal that leads to minimum 

total transport cost, which comprises of two basic components shown below. 

Table 11.1: Total Transport Cost 

Road Agency Cost Road User Cost 

Construction Cost Vehicle Operating Cost 

Maintenance Cost Other User Cost ( like travel time cost) 

The reduced costs are treated as benefits calculated over the project life. The results are 

expressed in Economic Internal Rate of Return (EIRR) and Net Present Value (NPV). The 

economic analysis is carried out using World Bank developed “Highway Development and 

Management Model” (HDM-4). The model generates total transport costs (user plus agency 

cost) in “with” and “without” the project situation. The differences in costs due to road 

improvement (with the project) are considered as the benefit accruing from road improvement. 

In HDM-4, economic analysis is carried out using Project Analysis Option, which is concerned 

mainly with evaluation of investment options. The economic indicators such as the EIRR and 

NPV at the discount rate of 12 % are calculated. 

In order to evaluate the pavement alternatives selected, analysis has been carried out using 

“present value” method. This helps to compare the costs related to the development using a 

particular type of pavement on present value terms. For carrying out the same, all costs are 

estimated at the anticipated years and have been discounted to the present day worth using a 

pre-determined discount rate. 
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11.1.2 Basic Approach and Methodology 

Economic evaluation has been carried out based on incremental costs & benefits comparing 

the total net benefits in “Without project” situation with “With Project” situation. The term 

“Without project” is defined as the base strategy for economic analysis i.e. without project 

situation. The term “With project” is defined as widening and strengthening of existing facility. 

Economic analysis has been carried out for with time and accident benefits. Sensitivity analysis 

has been carried out for the four cases mentioned below, with both the Alternatives. 

• Scenario - I Base Costs and Base Benefits 

• Scenario - II Base Costs plus 1 5% and Base Benefits 

• Scenario - III Base Costs and Base Benefits minus 15% 

• Scenario - IV Base Costs plus 15% and Base Benefits minus 15% 

11.1.3 Input to the Model 

The HDM-4 working methodology requires specifying the traffic, road and environment 

procedure for the following: 

• Characteristics of the road sections using road network manager 

• Characteristics of the vehicles that use the road sections 

• Traffic growth rates 

• The proposed maintenance and road improvement works with their improvement cost 

The values of input data that has been used in HDM Model for the present project are as 

follows: - 

11.1.4 General Assumptions 

The following assumptions were used for the analysis using the HDM Model. 

Table 11.2: General Assumptions for HDM Model 

Analysis period  20years 

Discount rate  12% 

Construction Period  30 Months 

Commercial Date of Operation  1-Apr-21 

Standard Conversion factor used for converting financial 

cost to economic cost 

0.9 

Salvage Value  15% 

 

11.1.5 Road Characteristics 

Some basic road characteristic that have been used as inputs to the model are: - 

• Road Length, road width, shoulder width, Altitude, Rainfall in m/month, pavement 

subgrade, FWD deflection value, roughness of existing pavement etc. 

Proposed Road 

The road length of 65.48 Km for Phase 2 of STRR has been considered for the proposed road. 

The results obtained from the analysis of Roughness survey and Condition Survey of Pavement has 

been used as an input to the model. Road deterioration factors that have been used for analysis as 

inputs to HDM model are given as under: - 
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• Cracking initiation 1.50 

• Cracking Progression 1.50 

• Ravelling initiation 1.00 

• Pothole progression 1.50 

• Rut depth progression 1.50 

11.1.6 Traffic Forecast & Growth Rates 

The Traffic Forecast figures have been considered from Chapter 7 for the Project. 

11.1.7 Project Cost 

Capital Cost 

The financial capital cost is given at current prices inclusive of Civil and Non Civil works is INR 

2039.38 Crores. 

The construction cost includes cost of strengthening and upgrading existing 2-lane to 6 lane 

Facility and partially making Greenfield facility. Economic cost has been worked out by 

converting the financial cost using standard conversion Factor of 0.9 as suggested by World 

Bank for highway projects in India. 

Routine and Periodic Maintenance 

The various maintenance costs has been divided into two parts: routine and periodic 

maintenance. The salient features and construction policy for both types are mentioned below. 

Routine and Periodic maintenance has been taken as given in the table below. 

Table 11.3: Cost of Routine and Periodic Maintenance 

  Financing Cost Economic Cost 

 6 Lane 4 Lane 2 Lane 6 Lane 4 Lane 2 Lane 

Routine Maintenance 1,407,101 938,067 562,840 1,266,390 844,260 506,556 

Periodic Maintenance 9,045,645 6,030,430 3,618,258 8,141,081 5,427,387 3,256,432 

 

11.1.8 Vehicle Characteristics 

Basic Characteristics 

The data as given in the table below have been obtained from manufacturer’s literature and 

value of the average number of passengers for passenger vehicles are intercepted from origin 

and destination survey. 

Table 11.4: Basic Vehicle Characteristic 

Mode GWT PCSE ESAL Axles Tyres 

Car 1.2 1 0 2 4 

2 Wheeler 0.2 0.5 0 0 2 

3 Wheeler 0.5 1 0 0 3 

Mini Bus 5.3 1.5 0.5 2 4 

Bus 14.9 3 0.9 3 6 

LMV 4.3 1 0.5 2 4 

LCV 4 Wheeler 5.3 1 0.5 2 4 

LCV 6 Wheeler 5.83 1.5 0.6 3 6 
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Mode GWT PCSE ESAL Axles Tyres 

2 Axle Truck 14.9 3 2.5 2 4 

3 Axle Truck 17.8 3 3.2 3 6 

MAV (4-6 Axle) 21 4.5 4.7 5 10 

MAV (> 6 Axle) 24 4.5 5 6 12 

Tractor Without Trailer 8 2 1 3 6 

Tractor With Trailer 14.9 4.5 2.5 2 4 

 

Vehicle Utilization 

These data have been worked out on the basis of RUC and local enquires made in the area: - 

Table 11.5: Vehicle Utilization Data 

Mode Hours 

Driven 

Per 

Year 

Km 

Driven 

Per 

Year 

New 

Vehicle 

Price (Rs) 

New 

Tyre 

Price 

(Rs) 

Mainten

ance 

Labor 

(Rs) 

Crew 

Wages 

Annual 

overhea

ds cost 

Passen

ger 

Time 

(Rs per 

Passen

gers 

Non 

Work 

Time 

Cargo 

Time 

(Rs veh 

hr) 

Car 600 32,000 337,000 2,500 60  80,000 75 13  

2 

Wheeler 

600 32,000 60,000 900 40  6,625 40 7  

3 

Wheeler 

600 32,000 103,000 900 40  24,000 40 7  

Mini Bus 3,000 100,000 765,000 5,000 100 160 83,725 50 9  

Bus 3,000 100,000 1,530,000 7,500 125 80 155,000 50 9  

LMV 2,000 50,000 535,500 3,500 100 80 66,980   21 

LCV 4 

Wheeler 

3,000 100,000 765,000 3,500 100 80 83,725   35 

LCV 6 

Wheeler 

3,000 100,000 841,500 5,000 100 80 92,098   35 

2 Axle 

Truck 

3,000 100,000 1,009,800 7,075 100 160 184,195   35 

3 Axle 

Truck 

3,000 100,000 1,211,760 7,075 100 160 258,000   60 

MAV (4-

6 Axle) 

3,000 100,000 1,454,112 7,075 100 160 283,800   60 

MAV (> 

6 Axle) 

3,000 100,000 1,744,934 7,076 100 160 283,800   60 

Tractor 

Without 

Trailer 

3,000 100,000 765,000 5,000 100 80 92,098   35 

Tractor 

With 

Trailer 

3,000 100,000 918,000 7,075 100 160 184,195   35 
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11.1.9 Results of Economic Appraisal 

Using the data input to the Model HDM the annual stream of cost savings (VOC + journey Time 

cost saving) derived from analysis “Without” Project (base case) and “With” project is 

developed. The Sensitivity analysis has been carried out as per the requirements of TOR. 

The relevant EIRR and corresponding NPV are presented below for each option. 

     

Table 11.6: Summary of EIRR and NPV 

 Package 1 

Scenario EIRR (%) 

NPV 

(million) 

Scenario 1:Base Costs and Base Benefits 20.9 17,434 

Scenario 2:Base Costs Plus 15% and Base Benefits 19.8 15,028 

Scenario 3:Base Costs and Base Benefits Minus 15%  19.0 15,057 

Scenario 4:Base Costs Plus 15% and Base Benefits Minus 15%  18.0 12,651 

 

11.1.10 Conclusions 

EIRR for current project proposal give a higher value as compared with the cut-off rate (12 %). 

Also the sensitivity analysis also shows that for current project proposal, considering the worst 

case, EIRR remains above cut-off rate. It is, therefore concluded that the project is economically 

viable at current price. 
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Annexure 11.1 
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11.2 FINANCIAL ANALYSIS 

11.2.1 Introduction 

The financial feasibility of the proposed project options is based on the Project Cost and uses 

toll revenues as the key parameter to assess the Internal Rate of Return (IRR), which is a 

preferred Discounted Cash Flow technique for financial analysis. 

11.2.2 Cost of the Project 

The basic project cost for financial analysis is given below. 

 

Phase Length Cost 

II 65.48 KM INR 2200.23 Crores 

 

11.2.3 Means of Finance 

A simple mix of bank loan and promoters’ equity is assumed for analysis in 70%: 30% proportion 

of debt equity. In realistic situation it may be a mix of equity/ IPO, preference capital, debt, 

debentures, etc. However, it will not alter our analysis and hence simple capital structure is 

assumed. 

11.2.4 Inflation and Rate of Interest 

Observing current trend, GDP growth, domestic and forex markets, it may be reasonable to 

assume that average inflation may remain in the range of 5% on year to year basis. All the 

direct costs are inflated at this rate. Rate of interest on term loan is taken at 11% per annum. 

This is realistic to conservative estimate. Tenure of loan is 12 to 14 years and interest is on 

reducing balance. 

11.2.5 Toll Revenue 

The yearly toll revenue has been calculated in Rs. and tabulated below. 

Table 11.7: Yearly Toll Revenue 

Year Daily  
Rs 

Lacs) 

Yearly 
Rs (Cr) 

Year Daily  
Rs 

Lacs) 

Yearly 
Rs (Cr) 

2019 8.51 26.41 2036 163.08 507.36 

2020 9.79 30.46 2037 186.34 578.13 

2021 14.68 45.55 2038 212.73 659.99 

2022 21.42 66.45 2039 242.99 753.88 

2023 28.33 87.88 2040 278.35 865.93 

2024 32.40 100.79 2041 317.79 985.94 

2025 37.03 114.87 2042 362.92 1125.96 

2026 42.26 131.11 2043 414.01 1284.46 

2027 48.23 149.63 2044 473.73 1473.76 

2028 55.41 172.38 2045 541.61 1680.36 

2029 63.53 197.11 2046 617.05 1914.40 

2030 72.80 225.87 2047 703.16 2181.55 

2031 83.27 258.33 2048 802.41 2496.30 
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Year Daily  
Rs 

Lacs) 

Yearly 
Rs (Cr) 

Year Daily  
Rs 

Lacs) 

Yearly 
Rs (Cr) 

2032 95.21 296.21 2049 915.63 2840.75 

2033 108.77 337.45 2050 1043.54 3237.59 

2034 124.19 385.29 2051 1189.20 3689.50 

2035 142.47 442.01 2052 1354.20 4212.93 

 

11.2.6 Other Factors 

Income statement nets out expenses towards collection of toll and also, administration at the 

suggested rates by engineers. Routine maintenance and Periodic maintenance are envisaged 

as per standard norms of maintenance. 

11.2.7 Corporate Tax Rate: 

30% Tax + 10% surcharge + 3% educational cess = (30% x (1.10)) x 1.03 = 33.99% 

11.2.8 Applicable Sections Considered in Tax Calculations: 

Section 80 I A 

Deduction of an amount equal to 100% of the profits and gains for ten consecutive assessment 

years. 

It may at the option of the assesses, claim the deduction for any 10 consecutive assessment 

years out of 15 years beginning from the year in which the undertaking or the enterprise 

develops and begins to operate the infrastructure facility. 

 

Section 115 j B 

Minimum Alternative Tax 

Deductions under 80 HHB and 80 HHC are explicitly admissible under MAT provisions. 

However, 80 I A benefit is apparently not admissible for deduction under MAT. 

 

11.2.9 Mat Rate: 

10% MAT + 10% surcharge + 3% Educational Cess = (10% x (1.10)) x 1.03 = 11.33% 

 

11.2.10 Logic Design of Tax Calculation: 

For Corporate Tax: 

• 80 I A benefit is to be availed of, within first 15 years of operation. Hence latest years in 

which we start availing of tax benefit is 6th year of operation. 

• Project is likely to make losses in first few years of operation. Hence tax payable may be 

NIL. In such year(s), till we start making book profit, tax benefit of 80 I A is not availed of. 

This is subject to (a) above. 

• Loss is carried forward for the purpose of tax calculation as permissible. 

 

For MAT: 

• 80 I A benefits not admissible under provisions of MAT. 

• Unabsorbed depreciation is not carried forward for tax deduction. 

• Loss other than unabsorbed depreciation is carried forward. 

• The undertaking / Enterprise would pay corporate tax / MAT whichever is higher. 
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11.2.11 Results 

It is concluded that the project is not viable on commercial format. The traffic on the project 

stretch is considerably low. At 40% grant component, the Project IRR and Equity IRR are 

coming at 12.0% and 13.1% for Phase 2. The Analysis has been carried out by providing brand 

new Satellite town ring road. The Project may be implemented on differed payment system, 

which is Annuity based or else on EPC contract basis with Government fund. 
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Annexure 11.2 

Phase 2 
 

 

Liability

MAT

Routine Periodic Tax

2019 4202 4202 -4202 2801 -4202 -1401 -1401

2020 5603 5603 -5603 3735 -5603 -1868 -3268

2021 4202 17.5 48.1 189.3 4457 -4457 2801 1167 424 -5624 -5624 -4457 -1401 -4669

2022 33.3 101.1 397.5 532 370 -162 8404 987 2218 849 -3367 -3367 -162 934 2453 -2084 -6752 -0.1

2023 29.9 106.2 417.4 553 977 424 7470 878 1996 849 -2450 -2450 424 934 2365 -1388 -8140 0.2

2024 26.9 111.5 438.3 577 1121 544 6536 768 1796 849 -2020 -2020 544 934 2278 -1157 -9297 0.3

2025 24.3 117.0 460.2 601 1278 676 5603 658 1617 849 -1599 -1599 676 934 2194 -916 -10213 0.4

2026 21.8 790 483.2 1295 1458 163 4669 549 1455 849 -1840 -1840 163 934 2777 -1319 -11532 0.1

2027 19.6 129.0 507.4 656 1664 1008 3735 439 1310 849 -740 -740 1008 934 2029 -364 -11897 0.7

2028 17.7 135.5 532.7 686 1917 1231 2801 329 1179 849 -276 -276 1231 934 1949 -32 -11928 1.0

2029 15.9 142.3 559.4 718 2192 1475 1868 219 1061 849 195 63 131 1412 934 1934 258 -11670 1.2

2030 14.3 149.4 587.3 751 2512 1761 934 110 955 849 697 226 471 1535 934 2021 492 -11178 1.5

2031 12.9 156.8 616.7 786 2873 2087 859 849 1228 398 829 1688 934 2118 755 -10424 1.8

2032 11.6 1059 647.5 1718 3294 1577 773 849 803 146 658 1431 1863 1431 -8993

2033 10.4 172.9 679.9 863 3753 2890 696 849 2194 408 1786 2482 1272 2482 -6511

2034 9.4 181.6 713.9 905 4285 3380 626 849 2754 506 2248 2874 1411 2874 -3637

2035 8.5 190.6 749.6 949 4916 3967 564 849 3404 624 2780 3343 1573 3343 -294

2036 7.6 200.2 787.1 995 5643 4648 507 849 4141 760 3381 3888 1755 3888 3594

2037 6.8 210.2 826.4 1043 6430 5387 457 849 4930 908 4022 4479 1951 4479 8073

2038 6.2 1419 867.8 2293 7340 5048 411 849 4637 840 3797 4208 3133 4208 12281

2039 5.5 231.7 911.1 1148 8385 7236 370 849 6867 1278 5589 5958 2426 5958 18239

2040 5.0 243.3 956.7 1205 9631 8426 333 849 8093 1516 6577 6910 2721 6910 25149

2041 4.5 255.5 1004.5 1265 10966 9701 300 849 9402 1771 7630 7930 3036 7930 33079

2042 4.0 268.2 1054.8 1327 12523 11196 270 849 10926 3545 7381 7651 4872 7651 40730

2043 3.6 281.7 1107.5 1393 14286 12893 243 849 12650 4104 8546 8789 5497 8789 49519

2044 3.3 1901 1162.9 3067 16391 13324 218 849 13106 4252 8853 9072 7319 9072 58590

2045 2.9 310.5 1221.0 1534 18689 17155 197 849 16958 5502 11456 11653 7037 11653 70243

2046 2.7 326.1 1282.1 1611 21292 19681 177 849 19504 6328 13176 13353 7939 13353 83596

2047 2.4 342.4 1346.2 1691 24263 22572 159 849 22413 7272 15141 15300 8963 15300 98897

2048 2.1 359.5 1413.5 1775 27764 25989 143 849 25846 8386 17460 17603 10161 17603 116500

Pre Tax FIRR ==> 13.4% 30-Years Post Tax FIRR ==> 12.0%  Equity FIRR ===> 13.1% 0.7

Rs in Million

Financial 

Year 

(Ending)

COST
Total 

Revenue Constru

ction

Insaura

nce
Maintenance Toll 

Admn.
Total

Opening 

balance 

for 

Interest 

DepriciationNet Cash 

Flow 

before 

Tax

DSCRInterest

SLMWDV 

Profit 

before 

Tax 

(PBT)

Net Cash 

Flow 

after 

Tax

Total  

Expense

Cum. 

Cash 

Flow

Equity 

Cash 

Flow

Profit 

after Tax 

(PAT)

Principal 

Repay-

ment
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