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October 21, 2022

Corporate Relationship Department, Listing Department,

BSE Limited National Stock Exchange of India Limited
Phiroze Jeejeebhoy Towers Exchange Plaza, C-1 Block G

Dalal Street, Mumbai- 400001 Bandra Kurla Complex, Bandra (E), Mumbai

Dear Sir/Madam,

Ref: Scrip Code: 540526, Symbol: IRBINVIT
Sub: Valuation Report for half year ended September 30, 2022

We are enclosing herewith the Valuation Report dated October 17, 2021, as issued by Valuer, namely
Mr. S Sundararaman (IBBI Registration Number - IBBI/RV/06/2018/10238) for the half year ended
September 30, 2022.

The Net Asset Value pursuant to Regulation 10 of SEBI (Infrastructure Investment Trusts)
Regulations, 2014 based on the Valuation Report issued by the Valuer is as follows:

Statement of Net Assets at Fair Value as at September 30, 2022

Particulars Amt in Lakhs
A. Assets 7,01,167.97
B. Liabilities 1,17,773.89
C. Net Assets 5,83,394.08
Outstanding units 5,805.50
NAV at Fair Value (Per Unit) 100.49

Further, the Trust has engaged Baker Tilly DHC Business Private Limited to serve as an independent
advisor to provide a review opinion on the Valuation report of the Assets of the Trust prepared by
Mr. S Sundararaman. We are enclosing herewith the review opinion by Baker Tilly DHC Business
Private Limited.

You are requested to take note of the same.

Thanking you,

Yours faithfully,

For IRB Infrastructure Private Limited
(Investment Manager to IRB InvIT Fund)

Vinod Kumar Menon
CEO & Whole-lime Director

Encl: As above
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Prepared for;
IRB InviT Fund {“the Trust”)

IRE Infrastructure Private Limited (“the Investment Manager”)

Valuation as per SEBI (Infrastructure investment
Trusts) Regulations, 2014 as amended

Fair Enterprise Valuation:

Valuation Date: 30" September 2022

Mr. § Sundararaman,
Registered Valuer,
IBB{ Registration No - IBBI/RV/06/2018/10238
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Registered Valuer
Registration No - IBBI/RV/06/2018/10238

RVISSR/R/2023/09
Date: 17t Qctober 2022

The Board of Directors

IRB Infrastructure Private Limited
3 Floor, IRB Complex,

Chandivali Farm, Chandivali Village,
Andheri (E), Mumbat - 400 072,
Maharashtra, India.

The Board of Directors

IRB InviT Fund

{IDBI Trusteeship Services Limited acting on behalf of the Trust)
IRB Complex,

Chandivali Farm, Chandivali Village,

Andheri (E}, Mumbai - 400 072,

Maharashtra, India.

Sub: Financial Valuation as per SEBI {Infrastructure Investment Trusts} Requlations, 2014, as
amended |“the SEBI InviT Regulations”}

Dear Sirs/Madams,

[, Mr. S. Sundararaman {"Registered Valuer" or “RV" or *I" or "My" or *Me”) bearing IB8I registration
number IBBIRV/08/2018/10238, have been appointed vide letter dated 18% July 2022 as an
independent valuer, as defined under the SEBI InviT Regulations, by IRB Infrastructure Private
Limited (“the Investment Manager” or "IRBIMW”), acting as the investment manager for IRB InvIT Fund
{"the Trust” or "InvIT"}, and IDBI Trusteeship Services Limited (“the Trustee™) acting as the trustee for
the Trust, for the purpose of the financial valuation of the special purpose vehicles (defined hereinafter
below) as per the requirements of the Securities and Exchange Board of India (Infrastructure Investment
Trusts} Regulations, 2014, as amended {("SEBI! InvIT Regulations™).

The Trust operates and maintains followmg spemai purpose vehicles (together referred to as “BPVs"):

Sr No. Name of the SPV 1 -
MVR Infrastructure & Tollways Limited ("MVR™)
IRB Pathankot Amritsar Toll Road Limited ("IRBPA™)
IRB Talegaon Amravati Tollway Limited ("IRBTA")
IRB Tumkur Chitradurga Tollway Limited {"IRBTC")
5 IRB Jaipur Deoli Tollway Limited ("IRBJD")

The SPVs were acquired by the Trus{ and are to be valued as per Reguiahon 21(4) contained in the
Chapter V of the SEBI InviT Regulations.

BN =

| have relied on explanations and information provided by the Investment Manager. Although, | have

reviewed such data for consistency, those are not independently investigated or otherwise verified, My

team and | have na present or planned future interest in the Trust, the SPVs or the Investment Manager

except to the extent of this appointment as an independent valuer and the fee for this Valuation Report

("Report") which is not contingent upon the values reported herein. The valuation analysis should not

be construed as investment advice, specifically, | do not express any opinion on the suitability or
—otherwise of entering into any financial or other transaction with the Trust.

dertd Valuer Registralion No - IBBI/RV/06/2018/10238
58, A" Block, 5th Floor, Mena Kampala Arcade, New #18 & 20, Thiagaraya Road, T.Nagar, Chennai - 600 017, India
Telephone No.: +91 44 2815 4192



S. SUNDARARAMAN

Registered Valuer
Registration No - IBBI/RV/06/2018/10238

cash equivalents to meet those liabilities. The aftached Report details the valuation methodologies
used, calculations performed and the conclusion reached with respsct to this valuation.

The analysis must be considered as a whole. Selecting portions of any analysis or the factors that are
considered in this Report, without considering afl factors and analysis together could create a
misleading view of the process underlying the valuation conclusions. The preparation of a valuation is
a complex pracess and is not necessarily susceptible {o partial anatysis or summary description. Any
attempt to do so ¢could lead to undue emphasis on any particular faclor or analysis.

The information provided 1o me by the Investment Manpager in relation to the SPVs included but not
limited te historical financial statements, forecasts/preojections, other stalements and assumptions about
future matlers like forward-looking financial information prepared by the Investment Manager. The
forecasts and projections as supplied to me are based upon assumptions about events and
circumstances which are yet to oceur.

By nature, valualion is based on gstimates, however, considering the outbreak of COVID-19 Pandemic
and the consequent econoemic slowdown, the risks and uncertainties relating to the events accurring in
the future, the actual figures in future may differ from these eslimates and may have an impact on tha
valuation of the SPVs.

Further, considering the current crisis in relation to COVID-19 in India and across the globe, | have been
informed by the Invesiment danager, that the forecasts / projections provided for the valuation
exercises are prepared after reasonably evaluating and incorporating the impact of outbreak of COVID-
19 pandemic as per prevalert conditions as on date.

I have not lesled individual assumptions or aftempted to substantiate the veracity or inlegrity of such
assumptions in relation to the forward-laoking financial information, however, | have made sufficient
enquiry to satisfy myself that such infermation has been prepared on a reasonable basis.

Notwithstanding anything above, | caanot provide any assurance that the forward looking financiat
information will be representative of the results which will actually be achieved during the cash flow
forecast period.

The valuation provided by RV and the valuation conclusion are included herein and the Report complies
with the SEBI InvIT Regulations and guidelines, circular or natificalion issued by the Securities and
Exchange Board of India {("SEEI") thereunder.

Please note that all comments in the Reporl must be read in conjunction with the caveats fo the Repon,
which are contained in Section 10 of this Report. This letter, the Repaort and the summary of valuation
included herein can be provided to Trust's advisors and may be made available for the inspection to
the public and with the SEBI, the stock exchanges and any other regulatery and supervisory authority,
as may be required.

RV draws your attention to the limitation of liability clauses in Section 10 of this Report including the
clause on Limitation on account of COVID-19 and Unceriainty in Valuation.
This letter should be read in conjunction with the altached Report.

\D f\-Rﬁl

rs faithfully, /\3 “HA\
h f’~ " withy NG\
“ 1n>/‘u?4u «4\

\ IENNAT
S. Sundararaman R\\ )

Registared Valuer
IBBI Registration No.: IBBI/RV/06/2018/10238
Place: Chennai

UDIN: 220284238BABKLF4448

Mr 5 Sundararaman, Registered Valuer

Registered Valuer Regisiration No - IBBI/RV/06/2018/10238

5B,” A" Block, 5th Floor, Mena Kampala Arcade, New #18 & 20, Thiagaraya Road, T.Nagar, Chenai - 600917, Ladia
Telephone No.: 491 44 2815 4192
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Definition, abbreviation & glossary of terms

Abbreviations Meaning
BOT Build, Operate and Transfer R B
Capex Capital Expenditure
CCIL Clearing Corpocation of Indila Limited
CcoD Commercial Operation Date
DCF Discountad Cash Flow
D8rOT Design, Build, Finance. Operate and Transfer
EBITDA Earnings Before Interest, Taxes, Depreciation and Amortization
ETC Electronic Toll Collection
£V Enterprise Value
FCFF Free Cash Flow to tha Firm
FDI Foreign Direct Investment
FY ! Financial Year Financial Year Ended 31# March
Ind AS Indian Accounting Standards
INR indian Rupee
IRB IR8 Infrastructure Developers Limited
fRBIM IRB Infrastructure Private Limited
IRBJD iRB Jaipur Decli Tollway Limited
IRBPA {RB Pathankot Amritsar Toll Read Limited
IRBSD IRB Surat Dahisar Tollway Limited
IRBTA IRB Talegaon Amravati Tollway Limited
IRBTC IRB Tumkuyr Chitradurga Tollway Limited
Ve ICAl Valualion Standargs 2018
Kms Kilometres
MORTH Ministry of Road Transport and Highways
Mn Million
MVR MVR Infrasiructure & Tollways Limited
NAV Net Asset Value Method
NCA Net Current Assets Excluding Cash and Bank Batances
NHAI National Highways Authority of india
NHDP National Highways Development Project
NS-EW North- South and East-West Cormidors
Q&M Opsration & Maialenance
PFP Public Private Partnarship
RFiD Radio Frequency Identification
RV Registered Valuer
SEBI Securities and Exchange Board of Ingia
SEBI InvlT Regulations  SEBI {Infrastructure Investment Trusts) Regulations, 2014, as amended
the SPV Special Purpose Vehicle
A ApeTrust or InvIT IRB InviT Fund
oo s LU L e
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1. Executive Summary

1.1. Background

The Infrastructure Investment Trust

1.1.1.  IRB InviT Fund (“the Trust” or “InvIT") is constituted by “The Indenture of Trust” dated 16™ October
2015, registered under the Registration Act, 1908 and is registered as an Indian infrastructure
investment trust with the Securities and Exchange Board of India (*SEBI”) pursuant to the SEBI
{Infrastructure Investment Trusts) Regulations, 2014, as amended (“the SEB! InvIT
Regulations”).

1.1.2. The InviT has been mainly formed to invest in infrastructure assets primarily being in the road
sector in India. All of the Fund’s road projects are implemented and held through special purpose
vehicies. The InvIT is currently involved in owning, operaling and maintaining a pertfoiia of five toll
road assets in the [ndian states of Maharashfra, Punjab, Karnataka, Tamil Nadu and Rajasthan
pursuant to the concessions granted by the National Highways Autharity of India ("NHAI"). The
units issued by the Trust are listed on the National Stock Exchange of lndia Limited and Bembay
Stock Exchange Limited since 18 May 2017.

1.1.3. Shareholding of the Trust as on 30" September 2022 is as under:

$r. No. Particulars No. of Units %
1 Sponsor & Sponsor Group 10,72,60,000 18.5%
2 Mutual Funds 3,80,90,000 6.6%
3 Financial lastitutions or Banks 22,00,000 0.4%
4 Insurance Companies 1,24,50,000 2.1%
5 Prowident or pension funds 2,45,000 0.0%
6 Foreign Portfolic Investors 15,40,75,654 26.5%
7 Non-institutional investors 26,61,79.346 45.9%
_Total _ -  580500,000  100.0%

Source: BSE Limited

The Sponsor

1.1.4. IRB Infrastructure Developers Limited (“IRB" or “the Sponsor’} is a listed infrastructure
development company, undertaking devetopment of various infrastructure projects via the Public
Private Partnership ("PPP") model in the toll road sector. It is one of the largest private roads and
highways infrastructure developers in India. The equity shares of IRB are listed on the Nationat
Stock Exchange of India Limited and Bombay Stock Exchange Limited since 25" February 2008.

1.1.5. Sharehoiding of the Sponsor as on 30" June 2022 is as under:

Sr. No. Particulars No. of Shares %

1 Promoter & Promoter Group 20,65,52,598 34.2%

2 Mutual Funds 1,87,78,178 3.1%

3 Financial Institutions or Banks 2,04, 17,656 3.4%

4 Insurance Companies 84,772 0.0%

5 Foreign Portfolio Investors 29,37,99,919 48.7%

5] Non-institutional investors 6,42 66,877 10.6%
Total 60,39,00,000 100.0%

Source. BSE Limited

Investment Manager

1.1.6. IRB Infrastructure Private Limited {“the Investment Manager” or "IRBIM") is a wholly-owned
/E—]:\‘H\SUDSIdIaW of the Sponsor. The Investment Manager has approximately 19 years of experience in
/ W =l @Q\eratmg road Burld Operate Transfer (“BOT") projects and is also experienced in developing,
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1.1.7.

1.2.

1.2.1.

1.2.2.

Shareholding of the Investmeal Manager as on 30'™ September 2022 is as under:

Sr. No. __ 1 Particulars ) _ %
1 IRB Infrastructure Developers Limited 100.0%
Source: Investment Manager

Financial Assets to be Valued

Enterprise Value ("EV") is described as the total value of the equity in a business plus the value of
its debt and debt related liabilities, minus any cash or cash equivalents to meet those labilities.
The financiat assels under consideration are valued at Enterprise Value.

Sr.No. Name of the SPV )
1 MVR Infrastructure & Tollways Limited (MVR™)
IRB Pathankot Amritsar Toll Road Limited (“IRBPA”)
IRB Talegaon Amravali Tollway Limited ("IRBTA")
IRB Tumkur Chitragurga Tollway Limited ("IRBTC™)
5 IRB Jaipur Deoli Toliway Limited ("IRBJD"™)

{together referred to as “the SPVs")

bW N

Structure of the Trust as at 30" September 2022;

IRB infrastructure Pwt. Ltd.
investment Manager
(100% stake by sponsoriRB)

1081 Trusteeship Services
Independent Trustee

IRB Infrastructure Developers Limited

IRB InvIT Fund Sponsor & Profect Manager

5 SPVs

MVR IRBPA IRBTA IRBTC IRBJD

Purpose and Scope of Valuation

Purpose of Valuation
As per Requlation 21{4) of Chapter V of the SEBI InviT Regulations,

"A fulf valuation shali be conducted by the valuer not less than once in every financial year,
Pravided that such fulf valuation shall be conducled si tha end of the financial year ending March
319 within fwo months from the date of end of such year.”

In this regard, the Investment Manager intends to undertake the fair enterprise valuation of the
8PVs as on 30" Saptember 2022.

In this regard, the Investment Manager have appointed Mr. S. Sundararaman (“Registered
Valuer” or "RV” or “I" or "My" or “Me”) bearing |BBI registration number I18BI/RVICE/2018/10238 to
undertake the fair valuation at the enterprise ievel of the SFVs as per the SEBI InviT Regulations
as at 30* September 2022. Enterprise Value ("EV"} is described as the total value of the equity In

"-a business plus the value of its deb! and debt related liabiiities, minus any ¢ash or cash equivalents

to meet those liabilities.
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1.2.3. Registered Valuer declares that:
i. The RV is competent {o undertake financial valuation in terms of SEBI InvIT Regulations;
i. The RV is independent and has prepared the Report on a fair and unbiased basis;
iii. RV has valued the SPVs basad on the valuation standards as specified / applicable as per
the SEBI InvIT Regulations.

1.2.4. This Report covers all the disclosures required as per the SEBI InvIT Regulations and the valuation
of the SPVs is impartial, true and fair and in compliance with the SEBI invlT Regulations.

Scope of Valuation
1.2.5. Nature of the Assat to be Valued

The RV has been mandated by the Investment Manager to arrive at the Enterprise Value ("EV™} of
the SPVs. Enterprise Valug is described as the total value of the equity in 2 business plus the value
of ils debl and debt related lfabilities, minus any cash or cash equivalents to meet those liabilities.

t.2.6. Valuation Base

Valuation Base means the indication of the type of value being used in an engagement. In the
present case, RV has determined the fair value of the SPVs at the enterprise level. Fair Value
Bases defined as under:

Fair Value

Fair value is the price that would be received 1o sell an assel or paid to transfer a liability in an
orderly iransaction between market participants at the vaiuation date. Fair value is the price that
would be received to sell an asset or paid to fransfer a liability in ap orderly transaction in the
principal (or most advantageous) macket at the measurement date under current market conditions
(i.e. an exil price) regardless of whether that price is directly observable or estimated using ancther
valuation technique. Fair value or Market value is usually synenymous to each other except in
certain circumstances where characleristics of an asse! iransiate into a special asset value for the
party(ies) involved.

1.2.7. Valuation Date

Valuation Date is the specific date al which the valus of the assets o be valued gets estimated or
measured. Valuation is lime specific and can change with the passage of time due tc changss in
the condition of the asse! to be valued. Accordingly, valuation of an asset as at a pariicular date
can be different from other date(s).

The Valuation Dale considered for the fair enterprise valuation of the SPVs is 30% September 2022
{*Valuation Date"). The attached Report is drawn up by refereance to accounting and financial
information as on 30" September 2022. The RV is not aware of any other evants having occurred
since 30 September 2022 Lill date of this Repont which he deems to be significant for his valuation
analysis.

1.2.8. Premise of Value
Premise of Value refers f¢ the conditions and circumstances how an asset is deployed. In the

present case, RV has determined the fair enterprise value of the SPVs on a Going Concern Valug
defined as under:

Going Concern Value

Gaing concern value is the value of a business enterprise that is expected to continue to operate
in the future. The intangible elements of going concern value result from factars such as having a
trained work force, an operational plani, necessary ticenses, systems, and procedures in place elc.

For the amount pertaining to the operaling working capital, the Investment Manager has
“acknowledged lo consider the unaudited financial statements as on 30" September 2022 io carry
\ilt the valuation of the SPVs.
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1.3 Summary of Valuation

I have assessed the fair enterprise value of each of the SPVs on a stand-alone basis by using the
discounied cash flow method under the income approach. Following table summarizes my
explanation on the usage of non usage of different valuation meihods:

Valuation Valuation .
Appr_oacl_l ) _"-“Pﬂloc_’olog}‘ Used Explanation
NAV does not capture the future earning potential of
Cost Nel Asset .
Approach Value Nao the bhusiness. Hence, NAV method has been

considered for background reference only.

The revenue of the projects are defined for a cerain
period of years as provided by M/s GMD Consuitants
in its Toli Revenue and O&M Cost Projection Report.
As all the SPVs under considerations have executed
projects under the BOT mode!. the ownership of the
underlying assets shall be transfered after the expiry
Income Discounted Yes of the concession pericd. In case of all the SPVs, the
Approach Cash Flow total concession period is between 14 years to ~32
years. Hence, the growth potential of the SPVs and
the true worth of its business would be reflected in its
future earnings potenlial and therefore, DCF Method
under the income approach has been considered as
an appropriate method for the presen! valuation
exercise.

The equity shares of the SPVs are not listed on any
Market Price No recognized stock exchange in India. Hence, | was
unable to apply the market price method.

Markel
Approach

In the absence of any exactly comparable listed

Comparable companies with characieristics and parameters

Companigs No similar e that of the SPVs, | am unable to consider
this method for the current valuation.
In the absence of adeqguate details about the
Comparable .
Transactions No Comparable Transactions, | was unable to apply the

_CTM method.

Under the Discounted Cash Flow (DCF) Meihod, the Free Cash Flow to Firm (FCFF) has been
used for the purpose of valuation of each of the SPVs, In order to amrrive at the fair EV of the
individual SPVs under the DCF Meathod, | have relied on unaudited financial statements as at 30"
September 2022 prepared in accordance wilh the Indian Accounting Standards {Ind AS) and the
financial projeciions of the respeclive SPVs prepared by the Investment Managar as al the
Valuation Date based on their besl judgement.

The discount rate considered for the respective SPVs for the purpose of this valualion exercise is
based on the Weighted Average Cost of Capila) for each of the SPVs. As all the SPVs under
considerations have executed projects under the BOT model, the ewnership of the underlying
assets shall be transfered after the expiry of the concession period. At the end of the agreed
concession period, the ownership of the road, the obligation to maintain the road and the right to
collect tolls from the vehicles using Lhe road cevert to the government entity that granled the
___ concession by the SPVs. Accordingly, terminal period value i.e. value on account of cash flows to
fI—-.rm;:”‘ e generated even after the expiry of concession period has not been considered.

/Z/ e B
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Based on the melhodology and assumplions discussed further, RV has amived at the Fair
Enterprise Value of lhe SPVs as on lhe Valuation Date:

Projection Period Fair EV
s T (Balance Concession Period) WACC  (INRMn)
1 MVR ~4 Years 3 Months 9.6% 3,847
2 IRBPA™ ~15 Years 2 Months 11.1% 16,189
3 IRBTA ~14 Years 8 Months 10.6% 9,961
4 IRBTC ~20 Years 3 Months 10.5% 21.561
5 IRBJD ~18 Years 1 Months 10.5% 18,563
Total 70,117

‘In the current projections, the Investment Manager has ravised (he likely concession period end dale of
iRBPA to 2 December 2037 (from 6™ July 2036 as provided in tha projeclions considerad for the March 2022
vajuation exercise) based on the arbitral award by Hon'ble Arbitration Tribunal and subsequent favorable
arder of Hon'ble Delhi High Court in March 2022, on account of delay in completion of construction of the
project on account of the reasons not atinbulable lo IRBPA. Said award was laken on record in the meeting
of Board of Dirgctors of IRBPA on 7% May 2022.

This extension is subjecl (o receiving finaf approval from NHAL | have relied on the information provided by
the Investment Manager in this regard.

(Refer Appendix 1 & 2 for the detailed workings)

Further to above considering that present valuation exercise is based on the fulure financiat
performance and based on gpinions on the future credit risk, cost of deb! assumptions, atc., which
represent reasonable expectations at a particular point of time, bul such information, estimates or
opinicns are not offered as predictions or as assurances that 8 panicutar level of income or profit
will be achieved, a particular event will cccur or that a particular ievel of income or profit will be
achieved, a particular event will oceur or that 2 particular price will be offered or accepted, Actual
results achieved during the period covered by the prospective financial analysis will vary from these
gstimates and variations may be material. Accordingly, a quantitative sensilivily analysis is
considered on the following uncbservable inputs:

1. Weighted Average Cost of Capital (WACC) by increasing / decreasing it by 1.0%
2. Revenue by increasing / decreasing it by 10%

,’5";_@{“3\\ Expenses by increasing / decreasing it by 20%

7R
el |
./V) R\:;,'l_l'ﬁ,"

/. *

3 201810238

\k*

e . v S
\Q"‘;\ Caatf-m.ﬁ./\\;/.'
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1. Fair Enterprise Valuation Range based on WACC parameter (1.0%)])

INR Mn
WACC WACC
o SPVs et EV g EV s EV
1 MVR 10.6% 3771 9.6% 3,847 8.6% 3,925
2 IRBPA 12.1% 15,142 11.1% 16,185 10.1% 17,338
3 IRBTA 11.6% 9,331 10.6% 9,961 8.6% 10,655
4 IRBTC 11.5% 19,201 10.5% 21,561 9.5% 24,284
5 [RBJD 11.5% 17,180 10.5% 18,563 9.5% 20,118
64,625 70,117 76,320
2. Fair Enterprise Valuation Range based on Revanue parameter (10%)
INR Mn
s, G SURTERRG, | CnEme | SOEERRR
1 MVR 3,382 3,847 4,303
2 IRBPA 14,348 16,185 18,016
3 IRBTA 8.700 9,961 11,025
4 IRBTC 16,010 21,561 26,810
5 IRBJD 16,310 18,563 20,847
58,749 70,117 81,101
3. Fair Enterprise Valuation Range based on Expense parameter (20%)
INR Mn
Sty ebie i a:;:gp;nses EE\:(S;ESE‘:SE p 332%:.(5"2"8&8
1 MVR 3,740 3,847 3,948
2 IRBPA 15,615 16,185 16,740
3 IRBTA 9.608 8,961 10,147
4 IRBTC 21,323 21,561 21,798
5 IRBJD 18.150 18,563 18,877
68,435 70,117 71,608

bove represents reasonable range of fair enterprise valuatllon of the SPVs.

<<This space is intentionally left blank>=>
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2, Procedures adopted for current valuation exercise

2.1, [ have performed the valuation analysis, to the exient applicable, in accordance with ICAI Valuation
Standards 2018 ("IVS") issued by the Insiitule of Chariered Accountants of India read with SEBI
InvIT Regulations.

22, In connection with this ansalysis, | have adopted the following procedures to carry out the valuation
analysis:

2.21. Requested and received finangial and qualitative information relaling to the SPVs;
2.2.2. Obtained and analyzed data available in public domain, as considered relevani by me;
2.2.3.  Discussions with the [nvestment Manager on:

= Understanding of the business of the SPVs — business and fundamental factors that
affect its earning-generating capacity including strengths, weaknesses, opportunities
and threats analysis and historical and expected financial performance;

2.2.4. Undertcok industry analysis:

= Research publicly available market data including economic factors and industry
trends that may impact the valuation;

= Analysis of key fends and valuation rmuftiples of comparable companies/comparabie
transactions, if any, using proprietary dalabases subscribed by me;

2.2.5.  Analysis of other publicly available information;

2.28. Selection of valuation approach and valuation methodology/(ies), in accordance with
iVS, as considersed appropriate and relevanl by me;

2.2.7.  Conducted physical site visit of the road assels of Lhe SPVs;
Determination of fair EV of the SPVs.

<<This space is intentionally left blank>>
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Overview of the InvIT and the SPV

s

The Trust

The Trust is registered with SEBI pursuant to the SEBP InviT Regulations. The Trust was

established on 16" Cctober 2015 by IRB Infrastructure Developers Limited as the Sponsor.

It i5 mainty established to invest in infrastructure assets primarily being in the road sector in India.

The units of the Trust are listed on the National Stack Exchange Limited and BSE Limited since

18" May 2017,

presence across five states in India.

The InviT comprises of five operational read projects having length of 2,231 lare Kms. Il has

Following is the historical valuation summary of the SPVs of the Trust:
VAldn IRBSD  IRBTA  IRBJD IRBTC  MVR IRBPA
(INR Mn) i :
Stake held by Trust 100% 100% 100% 100% 100% 100%
Acquisition Value 13,042 6,576 14,847 13,290 3,400 14,857
30-Sep-17 13,444 7.415 21,047 14,485 4,121 18,253
31-Mar-18 12,971 7,749 19,509 13,690 4132 16,452
30-Sep-18 12,033 8,185 16,271 13,267 4,285 14,350
Ji-Mar-19 11,308 8,664 16,244 14,410 4,334 14,845
30-Sep-13 10,644 9.486 15,826 14,912 4702 14,837
31-Mar-20 7,394 8,637 14,187 13,114 4,248 13,723
30-Sep-20 6,219 10,385 16,553 15,346 4,681 16,095
31-Mar-21 4 558 11,399 18,467 16,462 4,524 17,275
30-Sep-21 2,741 11,088 17,989 20,865 4,083 16,340
31-Mar-22 852 10,279 18,483 21,024 4,151 17.142
Note: I have conducted valuation from the period 30-Sep-20 onwards
Fottowing is @ map of India showing the area covered by the SPVs of the Trust:
. IRB Pathankot Amiitsar Toll rosd Fathankot
Limited ["IRBPA®)
Amrivar@
Jllp\fj
._ " IRB Saipur Daoh Tollway
1 Limitad ('IRND‘_]_ Dealll J
‘thmn
foptacss . A8 Yalegaon Amravati Tollway
Limited ["JABTAT)
Turnkar &
© iRBTumkur Chitradurga Toltway | b MVR Infrastructurs & Tollways
Umitad{IRBICT) } Chitradurga qo"'"‘"' __ Umted ("MVR") )
@ Namakksl
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Background of the SPVs

3.6. [IRB Surat Dahisar Tollway Limited [“IRBSD”}
3.6.1. Summary of details of IRBSD are as follows;

Parameters Details

Total Length 1434 Lane Kms -
Nos. of Lanes 8

NR/SH NH 8

States Covered Maharashira, Gujarat

Area (Starl and End) Surat - Dahisar

Project Cost INR 25,286 Mn

PPP Model DBFOT

Concession Granted by NRA)

Appointed/ Tolling Start Date 20" February 2009

Original Concession Period (CP) 12 years from Appointed Date
Extension granted 463 days

Eng of CP (including extension) 26" May 2022

Trust's stake 100%

Source: Investment Manager

3.6.2. NH 8 is a four to six-lane National Highway In India. It connects India’s national capital, New Celhi,
with its financial capital, Mumbai and other important cities along the way, including Gurgaon,
Jaipur, Ajmer, Udaipur, Ahmedabad, Vadodara and Surat. The Surat-Dahisar NH 8 Prgject is pari
of the mosi ambitious and prestigious Gelden Quadrilateral project underiaken by the NHAT and
was the first section of that project to be completed. The Delhi Mumbai (ndustrial Corridor aiso runs
parallel to NH 8 in length. According to the Traffic Reports, the Surat-Dahisar NH 8 Project falls
on one of the busiest sections of NH-8. as it passes through business hubs like Surat, Vapi,
Navsari, Valsad and Dahisar. IRBSD project covers the Surat and Dahisar section of NH-8 from
263.0 km to 502.0 km.

3.6.3. Asinformed 1o me hy the Investrnent Manager, the IRBSD project concessicn period has ended
on 268" May 2022, after due congciliation with NHA.

3.7. MVR Infrastructure & Tollways Limited [“MVR")
3.7.1. Summary of details of MVR are as follows:

Parameters Details
Total Length - 275 Lane Kms
Nos. of Lanes 4
NH / SH NH7
States Covered Tamilnadu
Area (Start and End) Salem - Namakkal
Project Cost INR 3,076 Mn
PPP Model BOT
Concession Granted by NHAI
Appaointed Date 14" August 2006
Tolling Start Cate 14 August 2009
/,. = Original Concession Period (CP) 20 years from Appointed Date
/’:b = ””? b\\\ Exlension (if any) 152 days
f"‘)/ v 06 Z\Likely End of CP (including extension} 12" January 2027
12 20 U'J\ *|Trusl's stake 100%
\\7/\ Pav- / Soarce fnvestment Manager

2
/
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3.7.2.

NH 7 is one of india’s busiest traffic routes, connecting the north and south of india via commercial
hubs like Varanasi, Rewa, Jabalpur, Nagpur, Adiabad. Nirmal, Armoor in (Nizamabad),
Kamareddy, Hyderabad, Kurnool, Anantapur, Chikkaballapus, Bangalore, Krishnagirl, Salem,
dMadurai, Tirunelveli and Kanyakumari.

3.7.3. The map below illustrales the location of ihe Project and the carridor it covers:
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3.74.

MVR project covers the Omalur and Namakkal seclion of NH 7 from 180.0 km to 248.6 km. The

project has been Implemented on a BOT basis by the NHAI and is a combination of construction
and maintenance packages as given under:

» Maintenance package - From 180 km to 207.5 km
» Construction & Mainlenance Package - From 207.5 km to 248.625 km
3.7.5.

The project covers the streich from Omalur to Namakkal and passes through two districts namsly
Salem and Namakkal. This project has been awarded for a concession pericd of 20 years stadting
from 14" August 2006. The project has been commissioned and is currently in the operation /
maintenance phase. The project includes 1 Toll Fee Plaza, 8 Vehicular Underpasses, 36 Culverts,

11 pedesirian underpasses, 5 Flyovers & Railways Overbridges, 14 Minor bridges, and 16 Major
Intgrsections. it has 68.625 Km Four-Lane Service Carriageway.

3.76. Projeclions provided by the Investment Manager considers an extension of 152 days from original
concession end date, due to following:

- 15 days of extension due to flocds in Chennat.
- 24 days of extension due to demoneiization.

+ 90 days of extension based on the Governrment of India notification on Force Majeure Clause

(Notification No. F. 18/4/2020-PP0D dated 13 May 2020) which got triggered due to suspension
in toll operations owing to COVIC-19 pandemic.

) =a 23 days of exlension based on the Government of India notification on Force Majeura Clause
Py

(Notificatlon No. COVID-19/RoadMap/JS(HY2020 dated 26" Avugust, 2021) which got
: triggered due to suspension in toll operations owing to second wave of COVID-1¢ pandemic.
[-"'."'.: )
o) '
\\\:\:\

Page 15 of 69



Strictly Private and Confidential

3.7.7. My team had conducied physicat site visit of the road stretch of MVR on 7" March 2022. Refer
below for 1the piciures of the road siretch:
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3.8. IEB Pathankot Amritsar Toll Road Limited ["IRBPA")

3.8.1. Summary of details of IRBPA are as follows:

Parameters Details
Totat Length . 410 Lane Kms
Nos. of Lanes 4
NH / SH NH 15
States Covered Punjab
Area (Start and End) Pathankot — Amritsar
Project Cost INR 14,453 Mn
PPP Model DBFOT
Concession Granted by NHA]

Appointed Date
Tolling Start Date

QOriginal Concession Period (CP)

31% December 2010
27" November 2014
20 years from Appointad Date

‘*i’,f Extension (if any) 2,528 days
ikely End of CP (including extension} 2™ December 2037
# rust's stake 100%
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3.8.2. NH 15 ls a two to four lane Nationa! Highway in Indis. The NH 15 is one of the major highways of
northwestemn India, starting at Pathankot in the state of Punjab and traversing through the states
of Punjab, Rajasthan and ending at Samakhiali of Gujaral. Imporiant cities and towns, en-route,
are Amritsar, Bhatinda, Ganganagar, Bikaner, Jaisalmer and Bammer. In the state of Punjab, NH
15 passes through the districts of Gurudaspur, Amiitsar, Firozpur, Faridkot, Moga, Mukatsar and
Bhatinda.The Pathankot — Amritsar NH 15 Project is part of the high-density traffic corridor,
catering to various types of traffic, including urban, suburban and regional traffic.

3.8.3. The map below illustrates the location of the Project and the corridor it covers:
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Source: Investmen! Manager

3.8.4. IRBPA project covers the Pathankeot and Amritsar section of NH 15 from 6.082 km 10 108.502 km.
The project has been awarded to IRBPA for a cancession period of 20 years starting from 31%
December 2010 on the basis of grant given by NHAI of INR 1,269.0 Mn.

3.8.5. The project is in the state of Punjab, and passes through the disiricts of Gurudaspur, Amritsar,
Firozpur, Faridkot, Moga, Mukatsar & Bhatinda. The project stretch provides connectivity far traffic
from the states of Punjab and Rajasthan to Jammu and Kashmir. The project has been
commissioned and is currently in the operation/ maintenance phase.

3.8.6. The projectincludes 2 Toll Fee Plaza, 30 Bus Bays, 317 Culveris, 5 Truck Lay Byes, 14 Vehicular
Underpasses, S Flyovers, 5 Railways Over bridges, 6 Minor bridges, 4 Major Bridges and 168
Major Intersections. It has 102.420 Km Four-Lane Service Carriageway and 44.180Km.

3.8.7. Projections provided by the Investment Manager considers an extension of 2,528 days from

criginal concession end date, due to following:

« 24 days of extension due to demonetization.

» 1,460 days of extension owing to the target traffic clause as per Concession Agreement and
the sarme has been approved by NHAI vide letter dated 5% March, 2021. (Kindly refer point no
3.6.8)

'+ 90 days of extansion based on the Govemment of tndia notification an Force Majeure Clause
(Notification No. F. 18/4/2020-PPD daied 13 May 2020} which got triggered due to suspension

/;;/g{f}i\;{“ in ol operations owing to COVID-19 pandemic.
OF e . Lo . . .
e + 436 days of extension due to suspensiocn in tolt operaticns owing to Farmer's Protest. (Kindly

([Af 2018% .
t refer point no 3.6.9)

1 e
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» 581 days of extensicn pursuant to arbitral award for delay in completion of construction of the
project on account of the reasons not attributable to IRBPA. (Kindly refer point no 3.6.10)

3.8.8. Modification in the Concession Period due to target traffic clause as per Concession Agreement

As per the Clause 29 of the concession agreement belween NHAI and IRBPA provided to us by
the Investment Manager, if the actual traffic falls short or exceeds target traffic on a defined date,
the concession peried shall be revised subject to calculation specified therein. The target date and
target traffic as provided in the concession agreement along with the projected traffic as on the
target date are given below:

Particulars = B Unit  Details
Target date as per CA Date 01-Jan-19
Target traffic as per CA PCUs 34,498
Actual Average Traffic PCUs 25,087
Comparison of average iraffic at test date with target % -27%
Criginal concession period years 20.0
Increase in concession period {Max. upto 20%) % 20%
Change in concession pericd days 1,480
Revised concession period years 24.0
Appointed date Date 31-Dec-10
Additional days due to Toll Suspension (Demonetization) Days 24
Additional days due to COVID-19 pandemic {First wave) Days a0
Additional days due to farmers protast Days 436
Additional days due to Arbitral Award Days 518
QOriginal concession end date Late 30-Dec-30
Revised concession end date Date 02-Dec-37

As informed to us by the Investment Manager, the actual traffic volume has fallen short of the target
traffic as on the target date. This warranted for an extension of the concession period by 4 years
(1,460 days).

3.8.9. Extension due io Farmer’s Protest Force Majeure
During the period October 2020 to December 2021 the user toll collection of IRBPA were forcefully
suspended on account of the farmer's civil commotion (agitation) against the farmer reform bill
passed by Parliament of India.
The Concessionaire had notified the occurrence of Force Majeure event under Indirect Political
Event to NHAI as per provisions of the Concession Agreement.
Further, NHAI had vide |etter dated 27" August 2022 NHAI approved an extension of Concession
period equal te the period affected by Force Majeure (i.e from 06.10.2020 to 15.12.2021, i.e. 438
days).

3.8.10. Extension due to delay in completion of construction

IRBPA had initiated arbitration proceedings against National Highways Authority of India (*NHAI™)
before the Hon'ble Arbitration Tribunal for extension of the Concession Period by 518 days for
delay in completion of construction of the project on account of the reasons not attributable to
IRBPA.

Further, in July 2021 the Hon'ble Arbitration Tribunal has announced award in favour of the
Concessionaire (IRBPA). | have been informed by the investment Manager that the extension to
concession period would entirely accrue to the benefit of IRBPA and the Trust.

| have bean further informed that the petition filed by NHAI challenging the said Arbitral Award has
een dismissed by the Hon'ble Delhi High Court in March 2022 and the Arbitral Award has been
eld.

the final approval of NHAI for the extention has not been received, | have considered an
dgitional one percent risk premium as compared to the previous valuation report.
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3.8.11. My team had conducted physical site visit of the road streich of IRBPA an 24 June 2022, Refer
below for the pictures of the road stretch:
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3.9. IRB Talegaon Amravati Toil Road Limited {(“IRBTA”}
3.9.1. Summary of details of IRBTA are as follows:

Parameters Details

Total Length 267 Lane Kms

Nos. of Lanes 4

NH / SH NH 6

States Covered Maharashtra

Area (Start and End) Tatagaon — Amravati
Project Cost INR 8,926 Mn

PPP Model DBFOT

Concession Granted by NHAI

Appeinted Date 3" September 2010
Tolling Start Date 24 April 2013
QOriginal Concession Period (CP) 22 years from Appointed Date
Extension (if any} 1,734 days

Likely End of CP {including extension) 2™ June 2037
Trust's stake 100%

Source: Investment Manager

3.9.2. NH 6 connects Hazira and Kolkala via Surat, Dhule, Amravati, Nagpur, Raipur, and Sambalpur. it
intersects with several other naticnal highways, including NH 3 near Dhule, NH 5 near Jharkoparia,
NH 7 near Nagpur and NH 8 near Surat. NH 6 passes through five slates, namely Gujarat, Madhya
Pradesh, Qrissa, Chhattisgarh and West Bengal. The Talegaon—-Amravati NH 6 Project caters to
various lypes of traffic such as urban, suburban and regional traffic. IRBTA project covers the
Talegaon and Amravati section of NH-8 from 100 km to 166.7 km.

3.9.3. The map below illustrates the location of the Project and the corridor it covers:

i 7 5

|
p‘ g [ |
|

e
= TALEGADN s
" START OF PROJIECT
= 4 = 100.000 KM
.= oo - [} —
i . - ""-.
) - n. >
. _,"" - “.r "..-.f hhhhh ™ =
I i A [ -0 - P —
o -
- e =
0 S e -
f TPl - _,-4/ | TR
BOD KM—pfd,  _e—nS i ) |
142.B00 KM -— % A = & [’
-  a
= 7 - ! - - {
— K — % =
i —_— o '3 U
= ’ | ==
Aomagran - — aa _M - = Ny i y
- - = o "-ﬁ -
AN RAVATI Caun  Jll —
[EN{ OF PROJECT = [
166.725 KM T

/ e ' |

Source: Investment Manager
3.9.4. This proect has been awarded to IRBTA for a concession period of 22 years starting from 3

5ag ?an erpasses, 21 Minor bridges, 3 Major brndges and 36 Major Inlersections. It has 114.45 Km

5

Page 20 of 69



Strictly Private and Confidential

3.9.5. The projectincludes 1 Toll Fee Plaza, 15 Bus Bays, 1 Rail over Bridge, 11 Vehicular Underpasses,
11 pedestrian underpasses, 2 Flyovers, 25 Minor bridges, 1 Major bridge and 36 Major
Intersections. It has 66.7 Km Four-Lane Service Carriageway and 26.5 Km long Service Road.

3.86. The projectis in the state of Maharashira and passes through Amravati district. En-route, it passes
few major/minor urban cenires, viz. Nandgaon Peth, Mozri, Tivsa, and Ramdara etc. before
reaching end of project stretch at Talegaon. The corridor of the project is also known as Amravati
— Nagpur Highway. The project has been commissioned and is currently in the operation /
maintenance phase.

3.9.7. Projections provided by the Investment Manager considers an extension of 1,734 days from

original concession end date, due lo following:

- 24 days of extension due to demonetization.

+ 1,606 days of extension owing to the target traffic clause as per Concession Agreement and
the traffic survey conducted by SPV has been filed with NHAI vide letters dated 2™ April 2021,
14 Qctober, 2020 and 25" September, 2020. The same has been recommended by the
independent engineer appointed by IRBTA vide letter dated 28" July 2021. NHAI approval for
the same is pending as on Report date.

+ 90 days of extension based on the Government of India notification on Force Majeure Cfause
(Natification No. F. 18/4/2020-PPD dated 13 May 2020) which got tnggered due to suspension
in toll operations owing to COVID-19 pandemic.

« 13 days of extension based on the Government of India notification on Force Majeure Clause
(Notification No. COVID-19/RoadMap/JS(H)Y2020 dated 26" August, 2021) which got
triggered due to suspension in toll operations owing to second wave of COVID-19 pandemic.

3.9.8. Modification in the Concession Period due to target traffic clause as per Concession Agreement

As per the Clause 29 of the concession agreement between NHAL and IRBTA provided to us by
the Investment Manager, if the actual traffic falls short or exceeds target traffic on a defined date,
the concession pericd shall be revised subject to calculation specified therein. The target date and
target traffic as provided in the concession agreement along with the projected traffic as on the
target date are given below:

_Particulars e - a Unit  Details
Target date as per CA Date 01-Apr-20
Target traffic as per CA PCUs 41,052
Actual Average Traffic PCUs 20,306
Comparison of average traffic at test date with target % -51%
Qriginal concession period Years 22.0
Increase in concession period (Max. upte 20%) % 20%
Change in concession period Days 1,606
Revised concession period Years 26.4
Appointed date Date 03-Sep-10
Additionat days due lo Toll Suspension (Cemonetization) Days 24
Additional days due to CCVID-18 pandemic {First wave) Days ]
Addifional days due to pandemic (Second wave) Days 13
QOriginal concessicn end date Date 02-Sep-32
_ Revised concession end date Date 02-Jun-37

As informed to us by the Ilnvestment Manager, the actual traffic volume has fallen short of the
targel traffic as on the target date. This warranted for an extension of the concassion period by
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3.9.8. Myieam had conducted physical sile visit of the road stretch of IRBTA by 14% October 2022. Refer
below for the pictures of the road stretch:
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3.10. IRB Tumkur Chitradurga Tollway Limited [“IRBTC”)
3.10.1. Summary of details of IRBTC are as follows:

Parameters Details

fo_tai_l;éﬁg;_tﬁ . . 684 Lane Kms o
Nos. of Lanes 6

NH/SH NH 4

States Covered Karnataka

Area (Start and End) Tumkur — Chitradurga
Project Cost INR 11,420 Mn

PPP Model DBFOT

Concession Granted by NHAI

Appoeinted Date 4% June 2011

Tolling Start Date 4® June 2011

Criginal Cancession Period (CP) 26 years from Appointed Date
Extension (if any) 2,034 days

Likely End of CP (including extension} 29" December 2042

Trust's stake 100%

Source: investment Manager

3.10.2. NH 4 is a four- to six-lane National highway in India. It connects Mumbai and Chennai via Pune,
Kolhapur and Beigaum and intersects NH 9 at Pune, NH 4A at Belgaum, NH 63 and NH 218 at
Dharwad, NH 13 at Chitradurga, NH 208 at Tumkur, NH 48 and NH 207 at Nelamangala. NH 4
passes through three states, namely, Maharashtra, Karnataka and Tamil Nadu. Between Thane
and Chennai, it connects major urban centres and state capitals, such as Thane, Pune, Kolhapur,
Belgaum, Dharwad, Hubli, Chitradurga, Tumkur, Bangalore and Chennai. The Tumkur-Chitradurga
NH 4 Project caters to various types of traffic, including urban, suburban and regional fraffic. IRBTC
project covers the Tumkur and Chitradurga section of NH-4 from 75.0 km to 189.0 km.

3.10.3. The map below iltustrates the location of the Project and the corridor it covers:
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3.10.4. This project has been awarded for a concession period of 26 years starting from 4% June 2017 on
the basis of a premium of INR 1,404.0 Mn payable to the NHAI in the first year of concession period
increased annually at 5%.The actual premium payment for the project is agreed upon with the
Authority basis Deferred Premium policy.

3.10.5, The project includes 2 Toll Fee Plazas, 66 Entry/ Exil Ramps, 7 Truck Lay Byes, 147 Culverts, 6
Flyovers, 38 Bus Bays, 20 pedestrian underpasses, 21 Minor bridges, 3 Major bridges and 36
Major Intersections. It has 114.45 Km Four-Lane Servica Carriageway and 4.2 Km long Service
road.

3.10.6. The projeclis in the state of Karnataka and passes through districts, viz. Tumkur and Chitradurga.
En-route, il pagses few major/minor urban cenlres, viz. Tumkur, Sira, Hiriyur and Chitradurga. The
project hag been commissioned and is currently in the operalion/ maintenance phase.

3.10.7. Projections proviged by the Investmen! Manager considers an extension of 2,034 days from
original concession end date, due to following:

+ 24 days of extension due o demonetization.

» 90 days of exiension based on the Government of India notification on Force Majeure Clause
(Notification No. F. 18/4/2020-PP0 dated 13 May 2020) which got triggered due to suspension
in toll oparations owing to COVIO-19 pandemic.

+ 1,899 days of extension owing to lhe target traffic clause as per Concession Agreement
though it has been intimated to NHAI vide latter dated 14" Aprit, 2021, approval for the sama
is pending as on report date.

+ 22 days of extension based on the Government of India nolification on Force Majeure Clause
(Notification No. COVID-19/RoadMap/JS{H)/2020 dated 26% August, 2021) which got
trigaered due to suspension in toll operations owing to second wave of COVID-19 pandemic.

3.10.8. Modification in the Concession Period due to tarqget Iraffic clause as per Concession Agreement

As per the Clause 29 of the concession agreement belween NHAL and IRBTC provided to us by
the lnvestment Manager, if the actual traffic falls short or exceeds target traffic on a defined date,
the concession period shall be revised subject to caleulation specified therein,

The larget date and target traffic as provided in the concession agreement alang with the projected
traffic as on the target date are given below:

Particulars Unit Details _
Target date as per CA Dale 01-Apr-20
Target traffic as per CA PCUs 54,558
Actual Average Traffic PCUs 40,951
Comparison of average raffic at test date with target % -25%
Original concession period Years 26
Increase in concession perieg % 20%
Change in concession period Days 1,899
Revised concession period Years 31.2
Appointed date Date 04-Jun-11
Additional days due to Toll Suspension (Demonetization) Days 24
Additional days due to COVID-19 pandemic (First wave) Days 80
Addilional days due to pandemic (Second wave) Days 22
Original concession end date Date 03-Jun-37
_ Revised concession end date Date 29-Dec-42

As informed to us by the Investment Manager, the actual lraffic volume has fallen shant of the target
,//;\R;i,\\traﬁ"c as on the target date. This warranted for an extension of the concessian period by 5.2 years
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3.10.9. My team had conducted physical site visit of the road stretch of IRBTC on 18" April 2022. Refer
below for the piciures of the road stretch:
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3.11. IRB Jaipur Deocli Tollway Limited ["IRBJD"]
3.11.1. Summary of details of IRBJD are as fallows:

Parameters Details

Total Length 295 Lane Kms -
Nos. of Lanes 4

NH / SH NH 12

States Covered Rajasthan

Area (Start and End} Jaipur ~ Deoli

Project Cosl INR 17,747 Mn

PPP Model DBFOT

Concession Granied by NHAI

Appointed Date 14" June 2010

Tolling Start Date
Original Concession Period (CP)

27 Seplember 2013
25 years from Appointed Date

Exiension (if ary} 1,957 days
Likely End of CP {including extension) 21% Ociober 2040
Trust's stake 100%

Source: Investment Manager

3.11.2. NH 12 connects Jaipur and Jabalpur via Tonk, Kota, and Bhopal. 1t intersects with several ather

nationz| highways like NH 3 at Biora, NH 7 at Jabatpur, NH § at Jaipur, NH 11 at Jaigur, and NH
69 at Bhopat. NH 12 passes through two states via Rajasthan and Madhya Pradesh. IRBJD project
covers the Jaipur and Deoli section of NH-12 from km 18.7 to km 185.0. The project is in the state
of Rajasthan and passes through districts, viz. Jaipur and Tonk. En-route, it passes few

majos/rminar urban centres, viz. Shivdaspura, Chaksu, Tonk, and Deoii.

3.11.3. The map below illustrates the location of the Project and the cormidor it covers:
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3.11.4. The project includes 2 toll fee plaza, 3 pedesiran underpasses, 11 vehicular underpasses, 5 catile
undarpasses, 124 Culverts, 32 Bus Bays, 4 Flyovers, 23 Minor bridges, 1 Major bridges and 25
Major Intersections. It has 148.77Km Fous-Lane Service Carriageway and 36.76 Km long Service
road.

3.11.5. This projact has been awarded to IRBJD for a concession period of 25 years starting from 14"
Jung 2010 on lhe basis of a grant given by NHAI of INR 3,060.0 Mn during the concessicn pericod.
The project has been commissioned and is currently in the operation / maintenance phase.

3.11.6. Projections provided by the Investment Manager considers an extension of 1,957 days from
original concession end dafe, due to following:

+ 24 days of extension due o demonetization.

« 1,826 days of exiension owing to the target traffic clause as per Concession Agreement and
the same has been approved by NHAI vide latier dated 18" March, 2020.

+ 90 days of extension based on the Governmani of india notificalion on Force Majeure Clause
(Notification No. F. 18/4/2020-PPD dated 13 May 2020) which gol lriggered due to suspension
in toli operaticas owing to COVID-19 pandemic.

+ 17 days of extension based on the Government of india notification on Force Majeure Clause
(Nctification No. COVID-1¢/RoadMap/JS(H)Y2020 daled 26™ August, 2021) which got
triggered due to suspension in toll operalions owing to second wave of COVID-19 pandemic.

3.11.7. We understand from the Investment Manager that the ongeing sand mining ban in Rajasthan
imposed since the year 2017 has been relaxed by the Supreme Courl of India vide order dated
11" November 2021. The Investment Manager is of the opinion that the abovementioned arder
shall positively affect the project route traffic.

3.11.8, Modificalian in the Concession Period due to tarqet traffic clause as per Concession Agreeament

As per lhe Clause 29 of the concession agreement between NHAI and IRBJD provided to us by
the Investment Manager, if the actual traffic falls short or exceeds target traffic on a defined date,
the concession period shall be revised subject to calcutation specified therein.

The farget date and target traffic as provided in the concession agreement along with the projected
iraffic as on the target date are given below:

Particulars Unit Details
Target date as per CA Date 01-Oct-18
Target traffic as per CA PCUs 30,344
Actual Average Traffic PCUs 16,611
Comparison of average traffic at test date with target % -45%
Original concession period Years 25
Increase in concession period (Max. upte 20%) % 20%
Change in concession period Days 1,826
Revised concession period Years 30
Appointed date Date 14-Jun-10
Additional days due to Toll Suspension (Demonetization) Days 24
Additional days due to COVID-19 pandgemic (First wave) Days 90
Additional days due to pandemic {Second wave) Days 17
Original concession end date Cate 13-Jun-35
_ Revised concession end date - Date 21-Oc¢t-40
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3.11.9. My team had conducted physical site visit of the road stretch of IRBJD on 16" December 2021.
Refer below for the pictures of the road stretch:

<<This space is inteniionally ieft blank>>
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Overview of the Industry

introduction

The road infrastructure is an imporant determinant of economic growth in India and it plays 2
significant role in the economy's overall development process.

Crsation and operation of quality road infrastructure continue 10 be major requirements for enabling
ovarall grawth and development of India in a sustained mananer.

Bridging of existing infrastructure gaps and crealing additional facilities to caler to the increasing
papulation are equally impartant. Apart from providing connactivity in tarms ¢f enabling movement
of passengers and freight, roads act as force muttipiiers in the economy.

Further, roads play a significant role in times of natural catamities, wars and other such events in
terms of limaly avacuation of lhe impacied poputation, carriage of relief material and other
associaled movemenis. Government {akes cognisance of this requirement and road infrastructure
remains to be a focus area.

Road Network in India

India has the second largest road natwork in the world, spanning over 5.8 million kms. Over 64.5%
of all goeds in Lhe country are transported through roads, while 90% of the total passenger traftic
uses road netwark to commute.

Roads
{Total Length: 6.37 million
kmns)
|
f ] |
State Highways National Highways Other Roads
| | |
Total length: 171,039 kms Total length: 140,995 kms Total length: 6,059,813 kms
Share: 3% of the total roads Share: 2% of the total roads Share: 95% of the total roads
in India inIndla int India

Sourge: IBEF Reads Repor, July 2022

Oul of this around 1.41 lakh km are National Highways ("NHs"). Significantly, NHs constitute
around 2 per cent of the total road nelwork in the country but carry about 40% of the road traffic.
Tha density of India’s highway network at 1.89 km of roads per square kilometer of land — is similar
to that of the France (1.98) and much greater than China’s (0.49) or USA's (0.68).

Government Agencies for Road Development

The Minisiry of Road Transport & Highway (“MoRTH”) is responsible for development of Road
Transport and Highways in general and construction & maintenance of National Highways.

The National Highways Autharity of India ("NHAI") is an autonomous agency of the Government
of India, sel up in 1988 and is respensible for implamentation of National Highways Davelopment
Project ("NHDP"}.

The NKEDP in the context of NHs is nearlng completion- in seven phases. Later, the other highway
development programmes like Special Accelerated Road Development Programme for
Devetapment of Road Network in North Eastemn States (SARDP- NE) and National Highways
Interconnectivity Improvement Project (NHIIP) were alsc laken up by MoRTH. Further, Bharallmala

@;i’;‘@\;%yqana is ongoing. For majority of the projects under NMDP and Bharatmala Pariyojana, NHAL

18 the implementation agency. Other NH relaled programmes/works are being implemented

*lﬁrough agencies like National Highways Infrastruciure Developmant Corporalion Limited
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(NHIDCL), State Public Works Departments {PWDs), State Road Development Corporations and
tha Border Road Organizations

4.3.4 Roads in the jurisdiction of stale governments are under different categories like State Highways
(“SHs") and Major District Roads. They are being developed/ upgraded through State PWDs and
State Road Development Corporations. Pradhan Mantri Gramm Sadak Yojana is being
implemented for rural roads through the Ministry of Rural Affairs with active participalion by state
governments. Furlher, roads within urban areas mostly with PWDs and Urban Local Bodies.

4.3.5 State Governmenis have a significant role to play in developing the SHs, Major District Roads,
Other District Roads to ensure the last mile connectivity. Slates have varying levels of malurity in
terms of road infrasiructure development due to Issues such as inadequate idenlification and
prioritization of projects, funding shortfall, limiled institutional capacity to implement projects, etc.

Top 5 states by length of NHs in India (In m)

17,757
11,737
9,995
9,067 8,772
Maharashtra up Rajasthan Arunachal wme
Pradesh

4.4 Trend of Road and Highways Construction

441 The length of National Highways awarded has almosi doubled in the years FY15 to FY18
compared to FY11 to FY14. Length of NHs constructed has increased by 70% during the same
period. This pace is expected te gain further ground, with the ambitious targets set by the ministry
and the implementation of the Bharatmala Pariyojana as MORTH is planning to construct around
65,000 km of national highways at a cost of Rs 5,35 trillien (US$ 74.15 billion) by 2022,

4.4.2 India has become ihe fastest highway developer In the warld with 27 kms of highways built each
day in 2017-18 and plans e construct 25,000 kilometres of national highways in 2022-23 at a pace
of 50 km per day.

4.4.3 Under the Union Budget 2022-23, the Government of india has allocated Rs. 199,107 crore (US$
26.04 billion) to the Ministry of Road Transponl and Highways.

4.44 The GST on construclion equipment has been reduced to 18% from 28%, which is expected o
give a boost to infrastructure development in lhe country.

445 The NHDP is & project to upgrade, rehabilitate and widen major highways in India to a higher
standard. The projecl was started in 1998 lo be implemented in 7 phases.

446 With the launch of 8Bharalmala project, 10,000 km of highway construction left under NHDP was
marged wilh Phase | of the Bharatmala project.

"_ %e Indian government launched Gati Shakti-National Master Plan, which has consolidated a list

.-’_.-U_}. Lﬁ‘:l{f ; 1 high impaci projects, oul of which road infrastructure projects were the top priority. The major
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highway projects include the Dethi-Mumbai expressway (1,350 kilomelres), Amrilsar-Jamnagar
expressway (1,257 kilometres) and Saharanpur-Dehradun expressway (210 kilometres).

448 The main aim of this program is a faster approval procass which can be done through the Gati
shakti portal and digitized the approval process completsly,

4.4.9 In December 2021, the government set a highway monetization target of Rs, 2 trillion (US$ 2620
billian) for the next 3 years.

4.4.10 The Ministry of Road Transport and Highways awarded road projects with a lotal length of 10,467
kms in FY21.

4.4.11 5,835 kms of highways have been construcled until October 2021, while 13,298 kms of highway
was constructed in FY21 across India.

4,412 The Government of India has allecated Rs. 111 lakh crore (US$ 13.14 billion) under the National
Infrastructure Pipetine for FY 2018-25. The Roads sector is expected to account for 18% capital
expendilure over FY 2018-25.

4.4.13 NHAIl is planning 1o raise Rs. 40,000 crore (US$ 5.72 billion) to monelise ils highway assels
through Infrastructure Invesiment Trust (InvIT).

4.4.14 The development of market for roads and highways is projected to exhibi{ a CAGR of 36.16%
during 2016-2025, on account of growing governmen! initiatives to improve transportalion
infrastructure in the country.

Details of national highways awarded (by NHAI) and constructed in India (KMs):

18 000 w4 400
15 000 ' 31 350
2 297 -

B VEN 300
12000 05 : 250
19000 np ' | 200
3060 129 14.1 i 157 -lb [

6 000 : - ) , N | 1ot
4000 0 100
2000 S B Sl S Sl | 50

FYQ9 Fy10 FY11 FYi2 FY3 FYid4 F£Y1S FY16 FY1?7 FY18 FY18 FY20 Fvz21
Award e Consucion —8— Construciion per day

4.5 Impiementation of important projects and expressways:

451 Bharatmala Pariyojna

Bharatmala Pariyojana is a new umbrella program for the highways sector that focuses on
optimizing efficiency of freight and passenger movement across the country by bridging critical
infrastructure gaps through effective intervantions like developmenl of Economic Corridors, Inter
Corridors and Feeder Routes, National Corridor Efficiency Improvement, Border and Iaternational
conneclivity roads, Coastal and Port conneclivily roads and Green-field expressway.

The Bharatmala Pariyojana envisages development of about 26,000 km iength of Economic
o Conridors, which along with Golden Quadrilaterai {GQ) and North-South and East-West {NS-EW)

A UF“M }S\\mdors are expected Lo carry majority of the Freight Traffic on roads,
t‘ai,l'
&
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A fotal lengih of 34,800 km in road projects have been proposed to be constructed with an
estimaled outley of Rs 5.35 trillion (US$ 74.15 billion) under Bharalmala Pariycjana Phase-| over
a five year period (2017-18 to 2021-22).

Components under Bharatmala Pariyojana Phase-l are as given below:;

. Component | Length (Km) |Cost (INR Crore) |
« Economic corridors development _ 9,000 | 1,20,000
Inter-corridor & feeder roads . 6,000 | _ 80,000
'National Corridors Efficiency - 5,000 | 1,00,000 |
| Border & International connectivity 2,000 | 25,000
| Coastal & port connecti{rﬂy roads _ 2,000 | 20,000
| Expressways 800 | 40,000 |
| Sub Total . . 24,800 | 3,85,000 |
| Other works - under NHDP | 10000 1,50,000
| Total 34,800 | 5,35,000

Source: Minjstry of Road Transport and Highways, Government of India

More than 20,000 km length of roads has already been awacded under the Bharatmala Pariyojana
project of which ~7,375 kmg have been consiructed il Oecember 2021.

452 Char Dham Vikas Maharnarg Pariyoina;

This projecl envisages development if easy access to the four dhams in India — Gangotri,
Yamunotri, Kedamath and Badrinath. Development of this route of 889 km route us expected at
an gstimated cost of INR 12,000 Crores.

453 Eastern peripheral and western peripheral expressway

Thease two projects will connect NH-1 and NH-2 from western and eastern side of Delhi.
454 Setv Bharatam:

This project aims to replace crossings on NHs with Road Over Bridges and Road Under Bridges.
It is projected to construct 174 such structures.

4.55 To funber augment road infrastructure, more economic corricdors are 2lso being planned by
Government of india as revealed in Budget 2021-22,

a. 3,500 km of National Highway works in the stale of Tamil Nadu al an investment of INR
1.03 lakh Crgres. These include Madurai-Kellam corridor, Chitloor-Thatchur corridor.
Construction will start next year.

b. 1,100 km of National Highway works in the State of Kerala at an investment of INR 65,000
Crores inctuding 600 km section of Mumbai Kanyakumari corridor in Kerala.

c. 675 km of highway warks in the slate of West Bengal at a cosl of INR 25,000 Crores
including upgradation of existing road-Kolkata —Siliguri.

d. National Highway works of around INR 19,000 Crores are currently in progress in the Siale
of Assam. Further works of more than INR 34,000 Crores covering more than 1300 kms
of National Highways will be undertaken in the State in the coming three years.

e. Inthe Union Budget of 2022-23. lhs increase in Budget was a whopping 68% compared
1o the last year.

In the Unien Budgel of 2022-23, the government plans to complete 25,000 kilomelres of
National highways.

Page 32 of 69



Strictly Private and Confidential

46 Opportunities in road development & maintenance in India

a. India has jeined the league of 15 of global alliance which will work towards the ethical use
of smant ciy technologies

b. The Government aims to construct 85,000 kms of national highways at a cost of Rs. 5.35
lakh crore (US$ 741.51 billion).

The govermment also aims to construct 23 new national highways by 2025.

Road huilding in India is second [sast expensive in Asia.

® &« 0

Andhra Pradesh will spend US$ 298.05 million 1o build 8,270 kms of roads.

f. In February 2022, NHAI rolled out & plan to construct 5,795 kilometres of highways that
will connect 117 districts. The plan was worth Rs. 1 trillion (US$ 13.09 billion).

4.7 Public Private Partnership ("PPP”) Modeils of road development and maintenance in India

471 India has a well-deveioped framework for Public-Private-fartnerships (PPP) in the highway sector.
PPP has been a major contributor to the success story of the roads and highway seclor in India.
With the emergence of private players over the last decade, the road construction market has
become fragmented and compstitive. Players bidding for projects also vary in terms of size.PPP

modes have been used in India for both development and operation & maintenance of road assets.
4.7.2
4.7.3

In FY21, there were 125 PPP projects worth US$ 23.25 billion in India.

NHAI targeis 450 kilometres of the Build-operate-transfer (BOT) projects in FY22 and is looking
forward o bidding out 600-1000 kilomeires of highway stretch under the Build-aperate-transfer
(BOT} model as of November 2021.

474 In August 2020, the Government of India revised the Model Concession Agreement for BOT
projects to plug delays by imposing a deadling on the NHA! and incentivising timely work by
concessionaires. According to revised norms, the NHA] will have to hand over 90% of the project
land {vacant and ready to build) to privale developers, thus creating a more market-friendly sector

and aftracting more private players.

475

PPP modes have been used in India for both develapment and operation & maintenance of road
assels.

Public Privale Partharship
("PPP") Models

|
¥ ¥

Road Asset Operation and
Maintenence

] I
¥ ¥ ¥ Y

Road Asset Development

Build Operate
Transfer ("BOT")
(Toll)

Build Operate
Transfer ("BOT")
(Annuily)

Hybrid Annhuity
Medel ("HAM")

Toll Operale
Transfer ("TOT")

Operale
Mainlain
Transfer ("OMT")
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47.6 Road Asset Development Models
. B80T Toll

o Ina BOT toll project, the concessionaire is responsible for designing, building, financing,
operating, mainlaining, lolling and transferring the project to the relevant authority at the end
of the concession period. The concession periad is project specific but is usually for 30
years. In BOT Toll model, the concessionaire earns revenue primarily in the form of 10l
revenue which in lurns depends on the traffic on ihe road streich. Toll rates are regulated
by the governmant through rules.

+ BOT Annuity

o Similar to a BOT Toll projects, in BOT Annuity project, the concessionaire is respansible for
designing, building, financing, operating, mainaining, tolling and transferring the project to
the relevant authority at the end of the concession period. However, in these projects, the
responsibility of tolling on road stretch lies with the government. The concessionaire earns
revenue in the form of pre-determined semi-annuat anauily payments,

» HAM

o Similar to a BOT projects, in HAM projecl, the concessionaire is responsible for designing,
building, financing, operaling, maintaining, tolling and transferring the project to the relevant
authority at lhe end of the concession period. Howaver, in these projecis, the responsibiity
of tolling on road stretch lies with tha government. The construction period for MAM projects
is project specific and a fixed operation pariod of 15 years.

4.8 Government Investment in the Sector

4.81 Undsr Union Budget 2022-23, the Government of India has allocated Rs. 189,107 crore (US$
26.04 billion) to the Ministry of Road Transport angd Highways.

48.2 During 2019-23, NHAI is expected to generate Rs. 1 trillian (US$ 14.30 billion) annually from toll
and other sources.

4.8.3 NHAIl is planning to raise Rs. 40,000 crore (US$ 5.72 billion) to monetize its highway assels
through Infrastructure lnvesiment Trust {invIT). Five operational roads with an estimated enterprse
value of INR 5,000 crores are being transferred to the NHAI InvIT,

4.9 Growth Drivers
491 Rcbust Demand ;

Growing domeslic trade flows have led to rise in commercial vehicles and freight movement;
suppored by rise in production of commercial vehicles 1o 752,022 in FY20 which commands
stronger road network in India. Higher individual discretionary spending has led to increased
spending on twe and four wheelers. Domestic sales of passenger vehicles, three-wheelers and
two-wheelars, reached 254,287, 24,091, and 1,128,293 units, respectively, in January 2022.
Road's raffic share aof the total traffic in India has grown from 13.8% to 65% in freight traffic and
from 32% to 90% in passenger traffic over 1951-2019,

492 Increasing Invesiment :

Huge investment have been made in the sector wilh total investment increasing more than three
times from Rs. 81,914 crore (US$ 7.43 billion) in 2014-15 to Rs. 158,832 crore (US$ 22.73 nillion)
in 2018- 19. Between FY16 and FY21, budget outlay for road transport and highways increased at
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493 Policy Support :

100% FDI is aliowed under automatic rouie subject to applicable laws and regulations,
standargized process for bidding and tolling. Under Union Budget 2020-21, the Government of
India has allocated Rs, 19,500 crore (US$ 2.79 billion) for Pradhan #antri Gram Sadak Yojana
{PMGSBY) which is a scheme for development of rural roads in India. Government of India has set
up India infrastructure Finance Company (IFCL} to provide long-term funding for infrastruciure
projects.

410 Challenges & Issues in the Sector

4.10.1 Land Acquisition Delays & Cost :

= Land acquisition cost has increased more than 30% since 2017, primarily due to enhanced
compensalion payment requirements as per ‘The Right to Fair Compensation and Trangparency
in Land Acquisition, Rehabilitation and Resettlement Act, 2013".

« Delayin pre-construction activities (such as land acquisition, relecation) affects project timelines.
Land acquisition for read projects involves various stages. Each stage involves a numbear of
stakeholders and regulatory bodies. Thus processes consume considerable fime.

4.10.2 Requlalory Approvals & Dispules :

+« Road developmen! process requires a number of approvals such as environmental clearance,
forest clearance, raitways clearance, etc. Each of these aclivities takes considerable time and
non-adherence {o timelines result in cost overruns due to delays.

v+ Claims arising out of disputes bstween ihe concessionaire/ coniractor and the government
authorities are also a significant cost which can lead to large liabilities.

4.13.3 Operational Issues :

» Uncentainty of toli revenue collection and variation of collected toll revenue compared to projected
levels as Actual traffic is much less than the anticipated traffic.

+ Often unforeseen waather conditions require unplanned Q&M, over and above the routine and
pericdic mainienance activilies. This results in anhanced O&M expenses. The increase in O&M
costs is also affeciing the project returns.

4,10.4 Financing road construclion projects :

« Inthe case of toll motarways, Lhe challenge of financing construction projects is different but still
remains. Traditionally, the construction of toll metorways is a profitable investment but in the
times of recession, funding may be rare or non exislent.

=« Powerful naticnal economies may be able 1o efficiently tackle the prablem but weaker economies
can hardly find the financing sources for road construction projects.

4.10.5 Climate Chanae

s« The road seclor is vulnerabls to climate change impacts. Climate change and extreme weather
events pose a significant challenge to the safety, reliability, effectiveness and sustainability of
road lransportalion systems. Tsunami waves, wildfires, floeds and hurricanes constitute a big
risk for passengers, vehicles and goods, as well as for the integrity of the transport infrastructure.

+ Since reliable road transpoert is an essential driver of economic growth and social wellbeing

. worldwide, national road authorities and motorway operators must adapt the infrastructure to
¢ r“"’*-"?r‘\i!imale changa and increase the resilience of road transport to extreme weather

o
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4.10.6 Economy and cost effectiveness :

e« Among all transponrt modas, road transport accupies a significant place in shon- and madium
distance travel operations. However, the unit cost of transportation (per ton x km), compared with
olher modes of transport, remains high and is getting higher and cost-inaffeciive as the travel
disiance increases.

= Roag transport cost comprises direct costs (fual, capilal depreciation, mainlenance, motorway
{olls, ferry fares and wages) and external costs (noise, congestion, infrastructure damages, health
and enviconmental issues).

Recent Initiatives by Government of India

4.10.7 Bhoomi Rashi — Land Acquisition Porlal

The ministry has corroboraled with the National informatics Centre, 1o ¢reate Bhoomirashi, a web
portal which digitises the cumbersome land acquisition process, and also helps in processing
notificalions relating to land acquisifien online. Processing time, which was earlier iwo to lhree
maonths has come down to one {0 fwo weeks now.

4,10.8 FASTag — Elecironic Toll Cotlection

National Electronic Tell Collection (NETC) system, has been implemented on pan Indis basis in
order to remove botllenacks and ensure seamless movement of traffic and collection of user fee as
per lhe notified rates, using passive Radio Frequency ldentification (RFID) technology. In Q2 2022,
NETC processed about 829 million transactions worth INR 129 billion. The transactions volume
increased by 88% while value increased by 72% as compared to Q2 2021. As of March 2022, the
total number of banks live with NETC FASTag were 36 while about 52.9 million NETC
FASTags have been issued since the inceplion of the NETC program.

4.10.9 Revival of lanquishing projects

Projects which were languishing for a number of years have been altempted to be revived, wilh
the help of a number of policy measures taken by the government. Some of the policy measures
like Premium deferment in stressed projecis, extension of concession period for Janguishing
projects to the extent of delay nol altribulable to concessionaires, Cne Time Capital Support for
physical completion of languishing projecis that have achieved at least 50 per cent physical
progress, through one time fund infusion by NHAI, subject to adequate due diligence on a case o
case basis,

4.10.10 Rural development

Under the Union Budget 2021-22. the Govemment of India allocated Rs. 19,000 (US$ 2.37 billion)
for Pradhan Manisi Gram Sadak Yojana (PMGSY), a 36% rise over the earfier estimata of 2021-
22. Under the Union Budget 2020-21, the Government of India has allocated Rs. 19.500 crore
(US$ 2.72 billion) for Pradhan Mantri Gram Sadak Yojana (PMGSY).

4.10.11 Improve safety standards

In Qctober 2021, the government announced rules to improve ioad safety, such as fixed driving

hours for commercial truck drivers and a mandate 1o install sleep detection sensors in cormmercial

vehictes. In October 2020, a memorandum of undersianding {MoU) has bean signed with the

National Highways Authority of India (NHAI) by Guru Nanak Dev University (GNDU) to conduct

= advanced research on vatious aspecls, including highway architecture, protection snd

evitalisation. The GNDU will undertake studies on ~137 km length of the National Highways
ssing through Pathankot, Gurdaspur and Amvitsar districts.

BN \7/
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4.10.12 Portfolios in roads & highwavs sector

In October 2020, the Naticnal Investment and Infrastructure Fund (NIIF) is making progress
towards integrating its road and highway portfolio. The NIIF has acquired Essel Devanahalli
Tolway and Essel Dichpaily Tollway through the NIIF master fund. These road infra-projects will
be supported by Athaang Infrastructure, NIIF's proprietary road network, assisted by a team of
established professionals with diverse domain expertise in the transport field.

4.10.13 International Tie-ups

In December 2020, the Ministry of Road Transport and Highways signed an Mol with the Federal
Ministry of Climate Action, Environment, Energy, Mobility, Innovation and Technoiogy of the
Republic of Austria on technology cooperation in the road infrastructure sector.

4_.10.14 Encourage private funding to reduce finance constraints

s Cumulative FDI inflows in construction development stood at US$ 26.21 billion between April
2000-March 2022. Maif 2 Investiments India Pvt. Ltd. became the first-largest foreign investment
in Indian roads sector under toll-operate-transfer (TOT) mode worth Rs. 8,681.5 crore (US$ 1.50
billion}.

+ In October 2020, the Asian Development Bank {ADB) and the Government of India signed a US$
177 million loan to upgrade 450 kms of state highways and major district roads in Maharashtra.

e In January 2021, the Government of India and New Development Bank (NDB) signed two loan
agreements for US$ 646 million for upgrading the state highway and district road networks in
Andhra Pradesh.

= In August 2020, the Government of India revised the Model Concession Agreement for BOT
projects to plug delays by imposing a deadline on the NHAI and incentivising timely work by
concessionaires.

s  According to revised norms, the NHAI will have to hand over 90% of the project land (vacant and
ready to build} to private developers, thus creating a more market-friendly sector and atiracting
rore private players.

<<This space is intentionally left blank>>
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3. Valuation Methodology and Approach

5.1. The present valuation exercise is being undertaken in order to derive the fair EV of the SPVs,

572 The valuation exercise involves selecting a method suitable for the purpose of valuation, by
gxercise of judgment by the valuers, based on lhe facts and circumstancas as applicable to the
business of the company to be valued.

5.3 There are three generally accepted approaches to valustion:
{a) "Cost” approach
(b} "Markel" approach
(¢) “Incame” approach

54, Cost Approach
The cost approach values the undsriying assets of the business to determine the business vaiue.
This valuation method carries more weight with respect to holding companies than operating
companies. Also, cost value approaches are more relevant to the extent that a significant portion
of the assels are of 8 nature that could be liquidated readily if so desired.

Net Asset Valus (*NAV™ Method

The NAV Melhed under Cost Approach considers the assets and liabilities, including intangible
assets and contingent liabilities. The Net Assets, after reducing the dues {o the preference
shareholders, if any, represent the vaiue of a company.

The NAV Method is appropriate in a case where the main sirength of the business is its asset
backing rather than its capacity or potential to earn profils. This valuation approach is also used in
cases where the firm is to be liguidated, i.e. it does not meet the “going concem” criteria.

As an indicator of the total value of the enlity, the NAV method has the disadvantage of only
considering the status of the business at one point in lime.

Additionally, NAV does not properly take inle account the eaming capacity of the business or any
intangible assets that have no historical cost. In many aspects, NAV represents the minimum
bencimark value of an operating business.

55 Market Approach

Under the Market approach, the valuation is based on the market value of the company in case of
listed companies, and comparable companies’ trading or transaction multiples for unlisied
companies. The Market approach generaily reflects the investors’ perception about the true worth
of the company.

Comparable Companies Mulliples ("CCM"} Method

The value is determined on the basis of multiples derived from valuations of compsrable
companies, as manifest in the slock market valuations of listed companies. This valuation is based
on the principle that market valuations, taking place between informed buyers and informed sellers,
incorporate all factors relevant to valuation, Retevant multiples need tc be chosen carefully and
adjusted for differences between the circumstances.

Comparable Transactions Multiples {"CTM") Method

Under the CTM Mathod, the value is detarmined on the basis of muitiples denved from valuations
of similar transactions in the industry. Relevant mulliples need to be chosen carefully and adjusted
for differences between the circumstances. Few of such multiples are EV/Eamings before Interest,
__; > xes, Depreciation & Amortization ("EBITDA") multiple and EV/Revenue multipte.
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Market Price Method

Under this method, the market price of an equity share of the company as quoted on a recognized
stock exchange is normally considered as the fair value of the equity shares of thal company where
such quotations are ardsing from the shares being regularly and freely lraded. The markat valua
generally reflecis the investors' perception about {he true worth of the company.

5.6. Income Approach

The income approach is widely used for valuation under "Going Concern” basis. it focuses on the
incogmse generated by the company in the past as well as ils fufure eaming capability. The
Qiscounted Cash Flow Method under the income appreoach seeks to arrive at a valuation based on
the strength of future cash flows.

Discounted Cash Flow ("DCFE™) Method

Under DCF Method value of a company ¢an be assessed using the Free Cash Flow to Firm Method
{*FCFF") or Free Cash Flow to Equity Method ("FCFE"). Under the DCF method, the business is
valued by discounling ils free cash flows for the explicit forecast period and the perpetuity value
thereafter. The free cash flows represent the cash available for distribution to both, the owners and
crediters of the business. The free cash flows in the explicit period and those in perpetuity are
discounted by the Weighted Average Cosl of Capital ("WACC"). The WACC, based on an optimal
vis-a-vis actual capitaf struciure, is an appropriate rate of discount {o calculate the present value
of fufure cash flows as it considers equity-debt risk by incorporating debt-equily ratio of the firm,

The perpetuity (terminal) value is calculated based on the business' potential for further growth
beyond the explicit forecast period. The "constant growth model” is applied, which implies an
expecied canstant level of growth for perpetuity in the cash flows over the iast year of the forecast
period.

The discounting factor (rate of discounting the future cash flows) reflects not anly the lime value of
maoney, but alse the risk associated with the business' fuiure operations. The EV {aggregate of the
present value of explicit period and terminal period cash flows) so derived, is fusther reduced by
the value of debt, if any, {(net of cash and ¢ash equivalents) to arrive ai value to the owners of lhe
business.

Conclusion on Valuation Approach

57. It is partinent to note that the valuation of any company or its assets is Inherently imprecise and is
subject 1o certain uncertainties and contingencies, all of which are difficult to predict and are
beyond my conirol. In performing my analysis, | have made numercus assumplions with respect
to industry performance and general business and economic condilions, many of which are beyond
the control of the SPVs. In addition, this valuation will fluctuate with changes in prevailing market
conditions, and prospects, financial and otherwise, of the SPVs, and other faclors which generally
influence the valuation of companies and their assets.

5.8. The geal in seleclion of valuation approaches and methods for any financial instrument is to find
out the most appropriate method under particular circumstances on the basis of available
information. No one method is suitable in every possible situation. Before selecting the appropriate
valuation approach and method, | have considered varicus faclors, inter-alia, the basis and
premise of current valuation exercise, purpose of valuation exercise, respective strengths and
weaknesses of the possible valuation approach and methods, availability of adeguate inputs or
information and its refiability and valuaticn approach and methcds considered by the markel

ﬂlClpants
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Cost Approach

The existing book value of EV of the SPVs comprising of the value of its Nel fixed assels, Net
intangible assets and working capital based on the unaudited financial statements as at 30"
Septermnber 2022 and hased on the audited financial statements as at 315 March 2022 prepared
as per Indian Accounting Standards {Ind AS) are as under:

33;“@; 31-Mar-22 30-Sep-22
MVR 1,875.7 1,684.0
IRBPA 13,129.1 12,484.9
IRBTA 5.6206 56152
IRBTC 10,734.1 10.710.6
IRBJD 13,469.3 13.212.0
Total 44,8288 43,7076

In the present case, The SPVs operate and maintain the project facilitias in accordance with the
terms and conditions under the relevant concession agreement. During the concession periad, the
SPVs operate and mainiain the road assel and earn revenues through charges, fees or tolls
generated from the assel. The amount cf charges, fees or tolls that they may collect are netified
by the relevani gevernmenl agency, which are usually revised annually as specified in the relevant
concessions and ol notifications. fn such scenario, the true worth of the business is reflected in
its future eaming capacity rather than the cost of the project. Accordingly, | have not cansidered
the cosl approach for the current valuation exercise.

Market Approach

The present valuation exercise is to undentake fair EV of the SPVs engaged in the road
infrastructure projects for a predelermined tenure. Further, the tariff revenue and expenses are
very specific to the SPVs depending on the naiure of their geographical location, stage of project,
terms of profitability. In the absence of any exaclly comparable listed companies wilh
characteristics and parameters similar to that of the $SPVs, | have not considered CCM method in
the present case. In the absence of adeqguale details about the Comparable Transactions, | was
unabig to apply the CTM method. Currently, the equity shares of the SPVs are not listed on any
recognized stock exchange of Ingia. Hence, | was unable to apply market price method.

Income Appreach

Each of the SPVs operates under 2 BOT or DBFCT concession agreement with the NHAIL
Government authorities in India typically award highway infrastructure development projects under
BOT concessions, which are characterized by three distinct phases:

1. Build: upon successfully securing a project concession through @ competitive bid, a
concesstonare secures financing for, and completes construction, of a road;

2. Operate: during the agreed concession period, the concessionaire operales, manages and
maintaing the road at its own expense and eams revenues by collecting tolls from vehicles
using the road; and

3. Transfer: at the end of the agreed concession period, the ownership of tha road, the obligation
to maintain the road and the right to collect tolls from the vehicles using the road revert to the
government entity that granted the concession.

A DBFOT project involves, in addition to the aclivities required under a BOT project, lhe provision
engineering design and financing for such project.
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Currenlly, each of the SPVs are completed and are revenue generating SPVs. The revenue of 1he
SPVs is based on {enure, lraffic volumes, operations and other factors that are unique to each of
the $PVs. The growth potentia! of the SPVs and the true worth of its business would be reflecied
in fulure earnings of each of the SPVs. [ have been provided with the projected financial information
for each of the SPVe under consideration, by the Investment Manager. Accordingly, DCF Method
under the income approach has been considered as an appropriate method for the present

<<This space is intentionally left blank>>
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6.

6.1.

6.2.

Vs

Valuation of the SPVs

| have estimated the EV of the SPVs using the DCF Method. While carrying out this engagement,
| have relied extensively on the information made available to me by the Invesiment Manager. |
have considered projected financial statement of the SPVs as provided by lhe [nvestment
blanager.

Valuation
The key assumplions of the projections provided 10 us by the Investmenl Manager are:
Key Assumptions:

6.2.1. Toll Revenue: As per the concession agreements for the respective SPVs, each SPV is
allowed 1o fevy, demand, collect and appropriate the fees (called as toll fees} from vehicles
and persons liable to paymsnt of fees for using their respecilive road asset or any part thereof
and refuse entry of any vehicle to the road asset il the due fee is not paid. Toll revenues
depend on toll receipts, which in tum depend on traffic volumes and toll fees on the toll roads.

Concession Period

The Concession Pericd refers to the period where the Concessionaire is granted with the
exclusive rights, license and authority to demand, collect and appropriate fee, coperate,
manage ang mainlain tha project highway subject to the terms and conditions mention in their
respeclive concession agreemant. The cash flow projection are prepared by the Investment
Manager for the balance concession period remaining from the Vealuation Date as summarized

below:

SPV Concession Period End Date Extension Period

Origir_]al Re:ised "~ ForTraffic  For Other
Variance Reasons

MVR 13" August 2026 12" January 2027 - 152

IRBPA 30" December 2030 2™ December 2037 1,460 1,068

IRBTA 2rt September 2032 2™ June 2037 *4,606 127

IRBTC 3 June 2037 28" December 2042 *1,808 136

IRBJD 13" June 2035 21% Oclober 2040 1.826 131

*subject to NHAL approvat

| understand, as per the exlart provisions of the Concession Agreements for the respective
SPVs in relation to the traffic varialion, the concession pericd could be modified to take into
the account shorifall or excess in aclual average traffic vis-a-vis the target traffic ranging
beyond 2.5% and such concession extension or fruncation shall be subject to a cap of 20%
extension for shortfall and 10% for truncation for axcess.

Accordingly, in the Investment Manager has considerad an extension period based on its
calcutation which is subject to the approval from the NHAI Authorilies in case of IRBTA &

P4 \)“ An ﬁBTC | have relied on the information provided by the Investment Manager.
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_Descriptlon

Incremental concassion penod of 4 years (1,460 days) ansing oul of vanalion in
IRBPA Received (rafic has been considered lor valuation and NHAI approval for Ihe same is
recened vide letler dated 5th March 2021

In¢remental concession period of 438 days anizsing out of Force Mejeure evenl
iIRBPA  Recened due 1o user loll ¢ollection suspension on accounl of The Gmer's el commolion
{agilatian), vide NHAI letter dated 27th August 2022

lncremantal concession pericd of 518 days ardsing cut of Adbitcal Award d tor
delay in complelion of construciion of the project on account of tha reasons nat

iRBPA Nol received attibutable {0 IRBPA, vide srbilral award daled July 2021, Moreovar, the petition
challenging lhe Award filed by NHAI in the Honble Delhi High Court was
dismigsed by 1the Court on 8th farch 2022

SPVs  NHAI Approval Order

Incramental concesslon paripd of 4.4 years (1,606 days) arising out of varialion
in traffic has been considered lor wlualion, SPV has already filed a traffic suney
catculalion with NHAI de fetters dated 2nd April 2021, 14th Oclober, 2020 and
251h Seplember 2020 for extension, Tha same has been recommended by the
independenl engsneer appanted by IRBTA vide latter dated 28ih July 2021,
However, NHAF aoproval for the gama is pending as on report date

Not recelved

(Filed Irafic suney with NHAI
IRBTA  ide letlers dated 2nd Apnl

2021, 141 Oclobey, 2020 and

251h September 2020}

Incrementat concession period of 5.2 years (1.8992 days) arising oul of variation
in kaific as per Concession Agreement, though il has been intimated 10 NHAI
vidg tetter dated 14th Apnil 2021, approval for tha same is pending a8 on repon
dale
incremental concession pariod of 5 years (1,826 days) arlsing out of variation In
IRBJD  Receivwed traffic has been considered for valuation as per the NHAL approval datsg 18th
March 2020

Nol receved
IRBTC {Filad with NHAI vide lgiter
daled 141h bprii, 2021)

Extension for Other Reasons: NHAI vide its various orders has extended the concession
period of the BOT Toll Projects for reasons including natural calamities, lockdowns on account
of COVID-19, elc.

i have considered the projeclion period for the currenl valualion exercise based on the
balance concession period as represented by the Investmant Manager.

Traffic Volumes

Traffic volumes are directly or indirectly sffected by a number of factors, many of which are
outside of the control of the SPVs, including: toll fees; fuel prices in India; the frequency of
traveller use; the quality, convenience and travel efficiency of alternative routes oulside the
SPV's network of toll roads; the convenience and extent of a toll road's connections with other
parls of the local, state and national highway networks; the availability and cost of alternative
maeans of transportalion, including rail networks and air transport; the level of commercial,
industrial and residential development in areas served by the SPVs' projects. adverse weather
conditions; and seasonal holidays.

Toll Rates

Curing the concession period, the SPVs operate and maintain the road asset and eam
revenues through charges, fees or tolls generated from the asset. The amount of charges,
fees or tolls that they may collect are notified by the relevan government agency, which are
usualty revised annually as specified in the relevant concessions and toll nolifications. The
revision typically either (i) is linked to the extent of varialion in the Wholesale Price Index for
all commodities as published by the Ministry of Industry {the "WS(") or (ii) comprises a fixed
component, which is thrae percent and a component linked to variation in the WPI, which is
capped at 40% of tha varialion in the WP).

The toll rates for the projected period have been derived in the manner stipulated in the
individual concession agreemenis ol the SPVs. The variable determinant supporting
escalation in toll tanff is WP which is considered as 5.0% p.a. through the projected period
based on the discussion with the Investment Manager.

|In the present case, the Investment Manager bas appointed M/s GMD Consultanis, an
J/independent third-party research agency to forecast the (raffic volumes and toll revenues for
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the SPVs' prgjects and to prepare traffic reports for the SPVs under consideration. As
confirmed by the Investmant Manager, the traffic volumes and toll revenues for each SPV has
been estimated by the traffic consultant afler considering overall structure and condition of
the projects including analysis of demand and supply and strategic geographical localions of
the individuat road projects. This was one of the most important input in projecting the toll
revenues.

6.2.2. Operating & Maintenance Expenses (Routine maintenance}): A SPV is generally
responsible for carrying oul operation and maintenance activities at its toll road during its
concession period. Within lhe scope of such operation and maintenance obligations, the SPV
may be required to undertake routine and periodic maintenance of project roads, maintain
and comply with safely standards to ensure smooth and safe traffic movement, deplay
adequate human resources for incident management, maintain proper medical and sanitary
arrangements for personnel deployed at the site, prevent any unauihodzed entry to and exit
from the project as may be required. The Project Manager, lcgether with the SPVs, manages
the ¢ritical day-to-day operalion and maintenance of the SPVs. In the present case, the
Investment Manager has relied on the {schnical siudy report provided by the external
professional agency (M/s GMD Consullants) for estimating the O&M (rouline) expenses for
the projected period. Further, | have been informed that the SPVs have entered into long term
agreement with the Sponsor to provige O&M support with respect 10 Rouline and Periedic
maintenance and the cost considered in the projections are in-line with the terms of these
contracts.

6.2.3. Major Maintenance Expenses {Periodic maintenance):

Estimating the Major Maintenance Expenses

Periad maintenance expenses will be incurred on pericdic basis say every 5 ygars or more,
depending on the condition of the road sireich. These are the costs incurred to bring the road
assets back to its earlier condition or keep the road assels in its present condition. Similar to
O&M routine maintenance expenses, Investment Manager has relied on the leghnical study
report provided by the external professional agency (M/s GMD Consuitants) for estimating
major maintenance expenses for the projected period.

Provisions for Major Maintenance Expenses and Cash Flow Adjustments

As per the financial requirements, provision is required for appropriate major mainienance
expense over a period unlil the actual expenditure is incurred. These are non-cash expenses,
Hence, for my DCF analysis, such provisions are added back in their respeclive years and
the actuat expenditure expected to be incurred during the particular interval of 5-7 years ig
deductad in those raspective yaars in order (o arrive al nel cash flows.

The Investment Manager has provided me lhe estimaled Major Maintenance Expenses.

6.2.4. Depreclation and Amortization: The ol collection rights (intangible assets) of the SPVs are
heing amortized using revenue-based amoriizalion method. Under this method, the carrying
value of the toll collection rights is amortised in the proportion of tha aclual toll revenue for Lhe
year to the projected revenue for the balance toll period, to reflect ihe patiern in which the
economic benefits of the assets will be consumed. Further, for other fixed assels, depreciation
is calculated on wriden down value method (WDV) using the useful lives prescribed by the
Companies Acl, 2013.

6.2.5. NHA] Premlum: NHAI premium ig the payment made by the concessionairg to NHAI for
bagging the right to finance, develop, maintain and collect tolls from the road project during
the concassian period. Based on the future trafiic estimales, the developers have to bid the
premium amount that they pay to NHAI upfront. Furdher, developers can defer premium
ﬁ \payment only if they do not collecl enough 10)l revenue in a year to pay for it after servicing
* ldebt and oiher malntenance costs They have 0 pay lnterest on the premlum deferred For
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back since it is non-cash expenditure and the actual premium & inlerest on the same paid in
each of the projected years is deducted to arrive at the net cash flows. Based on the
represantation of the Investment Manager, in case of IRBTC, interest on deferred NHAI
premium is assumed at 8.15% per annum throughout the balance project life (based on the
bank rate applicable as of 30" September 2022).

6.2.6. Revenue Share: The revenues collected from the toll would be shared annually and paid to
the NHAI in the form of a concession fee. The percentage of revenue that the Road Project
has to share with the NHAI is defined in the Concession Agreement. This is applicable in case
of MVR only. The SPV records revenue on the net of share of revenue basis only. Further,
the projections provided by the Investment Manager are on the basis of share of revenue that
belongs to the individual SPV only. Accordingly, no additional adjusiment in relation to share
of revenue that belongs to NHAI is required in order to derive the enterprise values of the
SPV.

6.2.7. Capital Expenditure (“Capex”): As represented by the Investment Manager, regarding the
maintenance Capex, the same has already been considered in the Operations & Maintenance
expanditure and Major maintenance expenditure for the projected period and regarding the
expansion Capex, the SPVs are not expected to incur any capex in the projected period.

6.2.8. Working Gapitai: The entire coltection of tolls is in cash and routine expanses are in cash or
a credit period is available. In these cases the effective working capital deployed is relatively
small or negative in certain instances. Further, | understand the working capital is expected
to be stable and is not expected to vary drastically over a period of time. Hence, changes in
working capital have been considered as an adjustment for its release or payment in the
projected cash flows towards the end of the concession peried.

6.2.9. Taxes: As per the discussions with the Investment Manager, taxes payabie by the SPVs for
the projected period shall be MAT rates or normal tax rates, whichever is applicable. While
projecting the tax numbers, 80-IA benefits under the Income Tax Act, 1961 has been
considered to arrive at tax payable by the SPVs.

6.3. [Impact of Ongoing Material Litigation on Valuation

As on 30" September 2022, there are ongoing tax litigations as shown in Appendix 4 which are
having no deposits paid under dispuie/ protest for the SPVs, as informed by the Investment
Manager. As represented by the Investment Manager, the Sponsor would indemnify the Trust and
its SPVs against any financial losses suffered or incurred in connection with any pending or
threatened claims against the Trust made prior to the transfer of the assets to the Trust, hence no
impact has been factored on the valuation of the SPVs.

6.4. Modification in Concession Period

As per tne Concession Agreement clause between NHA[ and SPVs as provided to us by the

managament of the Sponsors, “in the avent Actual Average Traffic shall have fallen short of the

target traffic, then for every 1% shortfall as compared lo the target traffic, the Concessicn period

shall, subject to payment of Concession Fee in accordance with this Agreement, be increased by

1.5% thereof; provided such increase in Concession period shall not in any case exceed 20% of
2D F\W\f\’ the Concession period.

}
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6.5. Calculation of Weighted Average Cost of Capital for the SPVs

6.5.1. Cost of Equity:

Cost of Equity {CoE) is a discounting factor to calculate the returns expected by the equity
holders depending on the perceived level of risk associated with the business and the industry
in which the business operates.

For this purpose, | have used the Capital Asset Pricing Model (CAPM), which is a commonly
used model to determine the appropriate cost of equity for the SPVs.

K(e) = Rf + [ERP * Beta)) + CSRP

Wherein:

K(e) = cost of equity

Rf =risk free rate

ERP = Equity Risk Premium

Beta = a measure of the sensitivity of assets to returns of the overall market

CSRP = Company Specific Risk Premium (In general, an additional company-specific risk
premium will be added to the cost of equity calculated pursuant to CAPM).

For valuation exercise, | have arrived at adjusted cost of aquity of the SPVs based on the
above calculation (Refer Appendix 2).

6.5.2. Risk Free Rate:

| have applied a risk free rate of return of 7.3% on the basis of the zero coupon vield curve as
on 30 September 2022 for government securities having a maturity period of 10 years, as
quoted on the website of Clearing Corporation of India Limited ("CCIL").

6.5.3. Equity Risk Premium (“ERP"):

Equity Risk Premium is a8 measure of premium that investors require for investing in equity
markets rather than bond or debt markets. The equity risk premium is estimated based on
consideration of historical realised returns on equity investments over a risk-free rate as
represented by 10 year government bonds. Based on the aferementiened, a 7% equity risk
premium for India is considered appropriate.

6.5.4. Beta:

Beta is @ measure of the sensitivity of a company’s stock price to the movements of the overall
market index. In the present case, | find it appropriate to consider the beta of companies in
similar business/ industry to that of the SPVs for an appropriate period.

Based on my analysis of the listed InvITs and other companies in road infrastructure sectors,
| find it appropriate to consider the beta of Ashcka Buildcon Limited and IRB Infrastructure
Deveiopers Limited for an appropriate period for the current valuation exercise.

| have further unlevered the beta of such companies based on market debt-equity of the
respective company using the following formuia:
Unlevered Beta = Levered Beta / [1 + (Debt / Equity} *(1-T)]

Further | have re-levered it based on debt-equity at 50:50 based on the average debt:equity

ratio of a Road BOT project over its life of concession using the following formula:

Re-levered Beta = Unleverad Beta * [1 + (Debt / Equity} *(1-T}))

Accordingly, as per above, | have arrived at re-levered betas of the SPVs. {Refar Appendix 2)
B 55 Company Specific Risk Premium (“CSRP”):

Discount Rate is the return expected by a market participant from a particular investment and

shall reflect not onty the time vaiue of money but also the risk inherent in the asset being

%6@% valued as well as the risk inherent in achieving the fulure cash flows. In the present case,
SISTITIRG

0 sl ;7\ considering the length of the explicit period, the basis of deriving the underlying cash flows
i RV/0BE, N\
|-|"u'i 2048 '

nd basis my discussion with Investment Manager, | found it appropriate fo consider the
ollowing CSRPs:
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~ SPVs CSRP
MVR 0%
IRBPA 3%
IRBTA 2%
IRBTC 2%
IRBJD 2%

8.5.6. Cost of Debt:

The calculation of Cast of Debt posi-tax can be defined as follows:
K{d) = K(d) pre-tax* {1 -T)

Wherein,

K{d) = Cosl of debt

T = tax rate as applicable

For valuaiion exercise, pre-tax cost of debt has been considered as 8.5%, as represenled by
the Investment Manager.

6.5.7. Debt: Equity Ratio:

In preseni valuation exercise, | have considered debt: equily ratio of 50:50 based on average
deblequity ratic of a Road BOT project over its life of concession. Accordingly, | have
considered the same weightage to arrive at the WACC of the SPVs.

6.5.8. Weighted Average Cost of Capital (WACC):

The discount rate, or the WACC, is the weighted average of the expected relurn on equity
and the cost of debt. The weight of each factor is determined based on the company’s optimal
capital structure.

Formula for calculation of WACC:

WACC = [K(d) * Debt /{Debt + Equily)] + [K{e) * (1 - Debt /(Debt + Equity))]

Accordingly, as per above, | have arrived the WACC for the explicit period of the SPVs. {Refer
Appendix 2).

6.6. Atthe end of the agreed concession period, the ownershio of the road, the obligalion (o maintain
the road and the right to collect tolls from the vehicies using the road reverl te the government
entity that granted the concession by the SPVs. Hence, SPVs are not expecied to generale cash
flow after the expiry of their respective concesston agreements, Accordingly, | found it appropriate
not to consider terminal period value, which represents the present vaiue at the end of explicil

___forecast period of all subsequent cash fiows to the end of the life of the asset or into perpetuity if

e

20k A‘*‘ \e\asset has an indefinite life, in this valualion exercise.
‘|

xfib/r a1 :\
Y av/ge

LT
P sis)
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7. Valuation Conclusion

7.1, The cusrent valuation has been carried oul based on the discussed valuation methodology
explained herein earlier. Further, various qualitalive factors, the business dynamics and growth
potential of the business, having regard to information base, management perceptions, key
underlying assumptions and limitations were given due consideralion.

7.2. ! have been represented by the Investment Manager that there is no potential devolvement on
account of the contingent liability as of valuation date; heace no impact has been factored in o
arrive at EV of the SPVs,

7.3. Based on the above analysis, the EV as on the Valualion Date of the SPVs is as mentioned below:

SPVs Explicit Projection period _ Enterprise Value

End Date Balance Period (INR Mn)
MVR 12th Jan 2027 ~4 Years 3 Months 3,847
IRBPA 2 December 2037 ~15 Years 2 Months 16,185
IRBTA 279 June 2037 ~14 Years 8 Months 9,961
IRBTC 29 December 2042 ~20 Years 3 Months 21.581
IRBJD 21% October 2040 ~18 Years 1 Months 18,563
Total of SPVs 70,117

{Refer Appendix 1)

74, EV is descsibed as the total value of the equily in a business plus the value of its debt and debt
related liabilities, minus any cash or cash equivalents to meet those liabilities.,

7.5. The fair EV of the SPVs is estimated using DCF method. The valuation requires Investment
Manager to make certain assumptions about the mpdel inpuls including forecast cash flows,
discount rate, and credit risk.

7.8, Valuation is based on estimates of future financial performance oc opinions, which represent
reasonable expectations at a particular point of time, but such information, estimates or opinions
are not offered as predictions or as assurances that a particular level of income or profit will be
achieved, a particular event will occur or that a parlicular price will be offered or accepted. Actual
resulls achieved during the period covered by the praspective financial analysis will vary from these
estimates and the variations may be matearial.

7.7, Accordingly, | have conducied sensitivily analysis on certain model inputs, the resulis of which are
as indicated below:

1. Weighled Average Cost of Capital (WACC) by increasing / decgraasing it by 1.0%
2. Revenue by increasing / decreasing it by 10%
3. Expsnses by increasing / decreasing it by 20%

1. Fair Enterprise Vajuation Range based on WACC parameter (1.0%)

INR Mn

sr. WACC B WACC
No, SPVs +1.0% 2 WAGC i 1.0% EX
1T MWVR 106% 3771 9.6% 3,847 86%  3.925
2 IRBPA  121% 15142  111% 16185  10.1%  17.338
3 IRBTA  11.6% 9,331 10.6% 9,961 96% 10,655
4 IRBTC  115% 18201  105% 29561 9.5% 24,284
5 IRBJD  11.5% 17180  10.5% 18,563  95% 20118

64,625 70,117 76,320
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2. Falr Enterprise Valuation Range based on Revenue paramaeter (10%)

INR Mn
T
1 MVR 3,382 3,847 4,303
2 IRBPA 14,348 16,185 18.016
3 IRBTA 8,700 9,961 11,025
4 IRBTC 18,010 21,561 26,910
5 IRBJD 18,310 18,563 20,847
58,749 70,117 81,101
3. Fair Enterprise Valuation Range based an Expense parameter {20%)
INR Mn
sewo._srie  EVMEHes | SidRes | EVecdses
1 MVR 3,740 3,847 3,946
2 IRBPA 15,615 16,185 16,740
3 IRBTA 9,608 9,961 10,147
4 IRBTC 21,323 21,561 21,798
5 IRBJO 18,150 18,563 18,977
68,435 70,117 71,608

<<This space is intentionally left blank>>
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8. Additional Procedures to be complied with in accordance with InvIT regulations

Scope of Work

8.1. The Schedule V of the SEB! InvIT Requlations prescribes the minimum set of mandatory disclosuras
o be made in the valuation report. [n this reference, the minimum disclosures in valuation report may
include following infarmation as well, so &3 to provide the investors with the adequate information
about the valuation and other aspects of the underlying assets of the InviT,

The additional set of disclosures, as prescribed under Schedule V of InvIT Regulations, to be made
in the valualion report of the SPVs are as (ollows:

» List of one-lime sanctionsfapprovals which are obtained or pending:
+ List of up to dale/overdue periodic clearances;
+ Stalement of assets included,;

»  Estimates of aiready carried as well as proposed major repairs and imprevements along with
estirnated time of completion;

* Revenue pendencies including local authority faxes associated with InvIT asset and
compounding charges, if any;

On-going material litigations including tax disputes in relation to the assels, if any;

Yulnerability to natural or induced hazards that may not have been covered in town planning/
building control.

Limitations

8.2. This Report is based on the informalion provided by the representatives of the [nvestment
Manager. The exercise has been restricted and kepl limited to and based entirely on the
documents, records, files, registers and information provided t0 me. | have not verified the
infermation independently with any other exlernat source.

8.3. | have assumed the genuineness of all signatures, the authenticily of all decuments submitted to
me as original, and the conformity of the copies or extracts submilted to me with that of the original
documents.

8.4. | have assumed that the documents submitted to me by the representatives of Investment Manager
in connection with any paricular issize are the only documents related to such issue,

8.5. | have reviewed the documents and records from the limited perspective of examining issues noted
in the scope of work and | do not express any opinion as lo the legal or technical implications of
the same.

Analysis of Additional Set of Disclosures for the SPVs

A. List of one-time sanclionsfapprovals which are obtained or pending;

The list of such sanctions/ approvals obtained by the SPVs or pending till 30™ September 2022 is
provided in Appendix 3.

B. List of up to date/ overdue perlodic clearances:

— The Investment Manager has confirmed that the SPVs are nol required fo take any perlodic

A \learances and hence there are no up to date/ overdue periodic clearances as on 30" September
.
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C. Statement of assets included:

The details of assels of ihe SPVs as at 30" Seplember 2022 are as mentioned below:

Sr.

=
‘mhtﬂl\)—\-o

SPVs

MVR

IRBPA
IRBTA
IRBTC
IRBJD

Net Fixed
Assets

1

0.2
0.0
0.0
0.1
0.0

Net

Intangible
Assets

1,830.0
12,301.0
57019
71,406.1
13,3771

_ INRMn_

“Curent | Current

Assets

- 2,129.0

- 1,518.3

- 17.2

0.0 532.8

0.0 30.6

D. Estimales of already carried as well_as_proposed major repairs and improvements atong with

estimated lime of completion:

| have bgen informed that maintenance is reguierly carried out by SPVs in arder to maintain the
working condition of the assels. Following is the estimate of already carried as well as proposed
major repairs of the SPVs:

Historical major repairs

SPVs
MVR
IRBPA
IRBTA
IRBTC
IRBJD

FY 18

FY

127.8

Source: ;'nvest‘menf Manager

Forecasted major repairs

SPVs
MVR
IRBPA
IRBTA
IRBTC
IRBJD

~ HY2FY23

108.5

FY 24

19

1737

Source: Investment Manager

FY 20

INR Mn

53.7
268.4
278
185.4
315.4

FY 25
1737
326.5

434.8

FY28

2958

FY 21

3127
36
85.3
324.3

FY 27

81.0

FY22 HY1FY23

218.0

228.2 145.0

437.0

FY28 FY29
- 1508

3357 4165

843.0 11037

INR Mn
FY 30

474.5

50.4
553.2
228.4

E. Revenua pendencies including locat autherity taxes associated with InviT assel and compounding

charges. if any:
Invesimant Manager has informed me that there are no material dues including focal authority
taxes (such as Municipal Tax, Property Tax, et¢.) pending tc be payable to the government
\}\;m aulhorities wilh respect to the SPVs (InvIT assets),

18 «1!
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F. QOn-going material litigations including tax disputes in relation to the assets. if any:

As informed by the Investment Manager, noc key changes have occurred from the previous
valuation report in the list of all material litigations, (including tax litigations, if any) against the
SPVs. As informed by the Investment Manager, the status of ongoing litigations are updated in
Appendix 4. Invesiment Manager has informed us that it expects majority of the cases to be settled
in favour of SPVs. Furlher, Investment Manager has informed us that majority of the ¢ases are
having low to medium risk and accordingly no material outflow is expected against the litigations.
As represenied by tha Invastment Manager, the Sponsor would indemnify the Trust and its SPVs
againsl any financial losses suffered or incurred in connection with any pending or threatened
claims against the Trust made prior to the transfer of the assets to the Trust.

| was not provided with the documents for certain cases as mentioned in the below table:

Sr.No. SPVs No. of Cases Remarks
1 MVR . 2 Documents not provided
2 IRBPA 3 Documents not provided
3 IRBTC 1 Dgcuments not provided
4 IRBJD 3 Documents not provided

Hence, | have relied on the investment Manager with respect to the current status of the
abovementionad cases.

G. Vulnerabilily to nalyral or induced hazards that may not have been covered in town planning/
buiiding control:
investment Manager has confirmed to me that there are no such natural or induced hazards which

<<This space is intenlionally Isfl blank>>
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8. Sources of Infeormation

For the purpose of undertaking lhis valugtion exercise, | have relied on the following sources of
information provided by the Investment Manager:

9.1. Unaudited financial statements of the SPVs as on 30t September 2022;

9.2. Projected financiai information far the remaining project life for each of the SPVs;

9.3. Toll Revenue And O&M Cast Projection Report prepared by M/s GMD Consultants for all the SPVs;

8.4, Details of brought forward losses and MAT credit (as per Income Tax Act) of the SPVs as at 31#
March 2022,

9.5. Details of Written Down Value (WDV) {as per Income Tax Act) of assels as at 315t March 2022;

9.6. Concession Agreement of each of the SPVs with NHA,

87 Qperation & Maintenance Work Order for aach of the SPVs with the Sponsor dated 270 May 2019;

9.8, List of licenses { approvals, details of tax litigations, civil proceeding and arbitrations of the §PVs;

9.9. Details of projected Repairs and Cagpital Expenditure (Capex):

9.10.  As on 30" September 2022, IRB InvIT Fund halds equity stake in the SPVs as mentioned in the
Section 3 of this Repori. As represerded to us by the Investment Manager, there are no changes
in the shareholding pattern from 34% September 2022 to the date of issuance of this Report;

9.11. Management Representation Letter by the Investment Manager dated 14% October 2022;

9.12. Relevanl data ang information about the SPVs provided lo us by the Investment Manager either in
written or oral form or in the form of soft copy;

9.13. Information pravided by leading database sources, mackel research repons and other published
data.

The information provided to me by the Investment Manager in relation to the SPVs included but
not limited to historical financial statements, forecastsfprojections, ofther statements and
assumptions about future mallers like forward-locking financial information prepared by the
Investment Manager. The forecasts and projections as supplied lo me are based upon
assumptions about events and circumsiances which are yet to oceur.

By nature, valuation is based on estimales, however, considering the outbreak of COVID-19
Pandemic and the conseguent economic slowdown, the risks and uncertainties relating lo the
events occurring in the future, the actual figures in future may differ from these estimates and may
have a significant impact on the valuation of the SPVs.

| have not tested individual assumptions or attempted to substantiate the veracity or integrity of
such assumplions in relation to the forward-fooking financial information, however, | have made
sufficient enguines o satisfy myself thal such information has been prepared on a reasonable
basis.

Notwithstanding anything above, | cannot provide any assurence that the forward iocking financial
information will be representative of the resulls which will aclually be achieved during the cash flow
forecast period.

Further, considering the current crisis in relation to COVID-19 in India and across the gicbe, | have
been informed by the Investment Manager, that the forecasts / projections provided for the
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10. Exclusions and Limitations

10.1. My Report is subjeci {o the limitatians detailed herainafter. This Report is to be read in totaiity, and
not in parts. in conjunciion with the retevant documents referred to herein,

10.2.  Valuation analysis and results are specific to the purpose of valuation and is not intended to
represent value at any time other than the valualion date of 30" September 2022 {“*Valuation Date”)
mentioned in the Report and as per agreed terms of my engagement. It may not be valid for any
olher purpose or as at any other date. Also, it may nof be valid if done on behalf of any other entity.

10,3, This Report, its contents and the results are specific 1o {i) the purpose of valuation agreed as per
the terms of my engagements; (i) the Valuation Date and (iii} are based on the financial infermatlion
of the SPVs till 30% September 2022. The Investment Manager has represented that the business
activities of the SPVs have been carried out in normal ang ¢rdinary coursse hetween 301 Septemebr
2022 and the Report Date and that no matenial changes have occurred in the operations and
financial posilion between 30 September 2022 and the Report date.

10.4. | have been infermed by the Investment Manager that there will be limited impact of the on-going
COVID-19 pandemic cutbreak on the operations of the SPVs and the projections provided to me
are after considering the same.

10.5. The scope of my assignment did not involve me performing audit tests for the purpose of
expressing an opinion on the faimess or accuracy of any financial or analytical informaiion that
was provided and used by me during the course of my work. The assignment did not involve me
to conduct the financial or technical feasibitity study. | have nol dene any independent technical
valuation or appraisal or due diligence of the assets or liabilities of the SPVs or any of ather entity
msantioned in this Report and have ¢considered them at the value as disclosed by the SPVs in their
regulatory filings or in submissions, oral or written, made to me.

10.8. In addilion, | do not take any responsibility for any changes in the information used by me to arrive
at my conclusion as set out herein which may occur subsequent {o the date of my Report or by
virtug of fact that the details provided to me are incorrect or inaccurate.

10.7. | have assumed and relied upon the truth, accuracy and completeness of the information, dala and
financial terms provided to me or used by me; | have assumed that the same are not misleading
and do not assume or accept any liability or responsibility for any independent verification of such
information or any independeni technical valuation or appraisal of any of the assets, operations or
liabilities of the SPVs or any other entity mentioned in the Report. Nothing has come to my
knowledge to indicate that the material provided to me was missiated or incorrect or would nol
afford reasonable grounds upon which to base my Report.

10.8. This Report is intended for the sole use in cannaction with the purpose as set oul above. Il can
however be relied upon and disclosed in connection wilh any statutory and reguialory fiting in
connection with the provision of SEBI InviT Regulaiions. However, | wil nol accept any
responsibility lo any other party to whom this Report may be shown or who may acquire a copy of
the Report, without my written consent.

10.8. Il is clarified that this Report is not a fairness opinion under any of the stock exchange/ listing
regulations. In case of any third party having access to this Repor, please note this Report is not
a substitute for the third party’'s own due diligence/ appraisal/ enguicies/ independent advice that
the third party shoutd undertake for his purpose.

10.10. Further, this Report is necessarily based on financial, economic, monetary, market and other
conditions as in effect on, and the information made avaifable ta me or used by me up to, the date
hereof. Subsequent developments in the aforementionad conditions may affect Lhis Report and the
assumptions made in preparing 1his Report ang | shall not be obliged to updale, revise or reaffirm

BT this Report if information provided to me changes

is Report and discussions with the Investiment Manager. | have assumed that no information has
en withheld that could have infiuenced the purpose of my Report.
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10.12. Valuation is not & precise science and the conclusions arrived at in many cases may be subjective
and dependent on the exercise of individual judgment. There is, therefore, no indisputable single
value. | have arrived at an indicative EV based on my analysis. While | have provided an
assessment of the value based on an analysis of informalion available to me and within the scope
of my engagement, others may place a different value on this business.

10.13. Any discrepancies in any table / appendix between 1he total and the sums of the amounts listed
are due to rounding-off.

10.14. Valuation is based on estimates of future financial performance ar opinions, which represent
reasonable expectations at a parlicular point of time, but such informaticn, estimates or opinions
are not offered as predictions or as assurances that a particular level of incoma or profit will be
achiaved, a particular event will accur or that a particular price will be offered or accepled. Actual
results achieved during the period covered by the prospective financial analysis will vary from these
estimales and the varations may be material.

10.15. | do not carmy ouf any validation procedures or due diligence wilk respect to the information
providediextracted or carry out any verification of the assets or comment on the achievability and
reasonableness of the assumptions underlying the financial forecasts, save for satisfying ourselves
to the extent possible that they are consistent wilh other information provided to me in the course
of this engagement.

10.16. My conclusion assumes that 1he assets and liabilities of the SPVs, reflectad in their respeciive
lalest balance sheets remain inlact as of the Report date.

10.17. Whilst all reasonable care has been taken (o ensure that the factual statements in the Report are
accurate, neither myself, nor any of my associates, officers or employees shall in any way be liable
or responsible either directly or indirectly for the contents stated herein. Accordingly, | make no
representation or warranty, express or implied, in respect of the completengss, authenticity or
accuracy of such factual statements. | expressly disclaim any and all liabilities, which may arise
based upan the information used in this Report. | am not liable to any third party in relation to the
issue of this Reporl. .

10.18. The scope of my work has been limited both in terms of the areas of the businsss & operations
which | have reviewed and the extent to which | hava revigewed them. There may be matters, other
than those noted in this Report, which might be relevant in the context of the transaction and which
a wider scope might uncover.

10.19. For the present valualion exercise, 1 have also relied on information available in public domain;
however the accuracy and timelines of the same has not been independenlly verified by me.

10.20. In the parlicutar circumstances of this case, my liabilily (in confract or uader any statute or
olherwise) for any economic 10ss or damage arising out of or in connection with this engagament,
however the loss or damage caused, shall be limited to the amount of fees actually received by
me from the Investment Manager, as laid out in the engagement letter for such valuation work.

10.21. In rendering this Report, | have not provided any legal, regulatory, tax, accounting or actuarial
advice and accordingly | do not assume any responsibility or liability in respect thereof.

10.22. This Report does not address {he relative merits of investing in 1nviT as compared with any other
alternative business transaction, or other altamatives, or whether or not such alternatives could be
achieved or are availlable.

10.23. | am not an advisor with respect to legal, tax and regulatory matiers for the proposed transaction.
No invesligation of the SPVs' claim to litle of assets has been made for the purpose of this Report
and the SPVs' ¢laim to such rights have been assumed to be valid. No consideration has been
given to liens or encumbrances against the assets, beyond the loans disclosed in the accounts.
Therefore, no responsibility ts assumed for mallers of a legal nature.

ould not be construed as invesiment advice; specifically, | do not express any opinion on the

L\
133 ﬁl
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10.25.

10.26.

10.27.

suitability or otherwise of entering into any financiat or other transaction with {he lnvesiment
Manager or SPVs.

| have submitted the draft valuation reporl to thg Trust and Investment Manager for caonfirmation
of accuracy of the factual data used in my analysis and to prevent sny errar or inaccuracy in this
Report.

Limitation of Liabilities

10.26.1. Itis agreed thal, having regard to the RV's intgresl in limiting the personal liability and
exposure o litigalion of its personnel, the Sponsor, the Investment Manager and the
Trust will not bring any ¢laim in respect of any damage against any of RV personafly.

10.26.2. In no circumstances RV shall be responsible Tor any consequential, special, direct,
indiract, punitive or incidental loss, damages or expenses (including foss of profits, data,
business, opportunity cost, goodwill or indemnification) in connection with the
performance of the services whether such damages are based on breach of contract,
tort, strict liability, breach of warranty, negligence, or atherwise, even if the Investiment
Manager had contemplated and communicated to RV the likelihood of such damages.
Any decision to act upon lhe deliverables {including this Report) is to be made by the
Investment Manager and no communication by RV should be treated as an invitation or
inducement to engage the fnvestment Manager to act upon Lhe deliverable(s).

10.28.3. Il is clarified lhat the Invastment Manager will be solely responsible for any delays,
addilional costs, or other liabilities caused by or associated with any deficiencies in their
responsibililies, misrepresentations, incorrect and incomplete information including
infarmation provided to determine the assumptions.

10.26.4. RV will not be liable if any loss arises due 1o Lhe provision of false, misleading or
incomplete information or documentalion by the Investment Manager.

Limitation on account of COVID-18 and Uncertainty in Valuation

10.27.1. It is important to highlight thal the COVID-19 pandemic has created uncertainly in
valualion. The miligation in the spread of COVID-19 and commencement of vaccination
process has led {o relaxation of restrictions and consequent opening up of the economy.
Accordingly, the impact assessment of COVID-18 is a continuing process given the
uncertainties associated with its nature and durations.

10.27.2. | have been informed by the Investment Manager, tha!l lhe forecasts / projeclions
provided for the valuation exercises are prepared after reasonably evaluating and
incorporating the impact of outbresk of COVID-18 pandemic as per prevalent condilions
as on date. The estimales and judgemeni made by lhe Investiment Manager, could vary
on future developments, including, among other things, any new information conceming
the impact created by the COVID-19 pandemic on the economy and consequenl effect
on the business and on the customer's ability to make the paymenl. The fnvestment
Manager continues to manitor any material changes to future economic conditions, which
will be given effect, where relevant, in the respective fulure period.

10.27.3. Despite efforts o manage the impacts of the pandemic to the SPVs, the ultimate impact

of COVID-19 also depends on factors beyond managernent's knowiedge or conirol,

including the duration and severity of this cutbreak as well as actions taken to confain its
spread and mitigate its public health effects.
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10.28. Further, this Report is necessarsily based on financial, economic, monelary, market and other
conditions as in effect on, and the information made available to me or used by me up to, the date
hereof. Subsequent developments in the aforementioned conditions may affect this Repart and the
assumptions mads in preparing this Report and | shall not be obliged to update, revise or reaffirm
this Rapoert if information provided to me changes.

S. Sundararaman

Reqistered Vatuer

IBBI Ragistration No.: IBBI/RV/06/2018/10238
Place: Chennai

UDIN: 22028423BABKLF4448

<< This space is intentionafly left blank >>
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Appendix 1 — Valuation of SPVs as on 30" September 2022

Abbreviations Meaning

EBITDA Operating Eatnings Bafore Interest, Taxes, bepreci_atjon and Amorlization
MME Provision Provision for Majaor Maintenance Expenses recorded in SPVs’ Books
MME Actual Major Maintenance Expenses incurred during the year

Capex Capital Expenditure

Weap Incremental Working Capital

FCFF Free Cash Flow to the Firm

CAF Cash Accrual Factor

OF Discounting Factor

PVFCFF Present value of Free Cash Flow {o the Firm

Appendix 1.1 - Valuation of MVR as on 30" September 2022 under the DCF Method

WACC  96% e = INR_Mn
Year —'RQVBI‘II.II! Milﬁjr_m‘::ﬂ _ﬁg‘: Pg'::'::on MMIE _Capex_Woap Tax FCFF GCAF DF FPVFCFF |
FY23 576 548 95% 39 - - - {80y 489 025 098 478
Fy24 1277 1,211 95% 79 (174) - ' (136) 902 1.00 O.¢ 823
FY25 1,384 1.315 5% 79 (174) - - (147) 094 200 083 828
FY26 1.501 1,429 95% - - - - (172) 1256 300 075 954
FY27 1272 1,196 04% - - . 20 (123) 1082 389 070 764
Enterprise Value I s = 3,847
*12 January 2027

Appendix 1.2 — Valuation of IRBPA as on 30" September 2022 under the DCF Method

WACC 1A% - INR Mn
Yoar Revenue Mﬁ‘?@;’g& ;’:‘ _Pr_:‘vrr:qn MME Capex Wcap Tax  FCFE CAF  DF  PVFCKF
FY23 782 712 90% 69 - E— (61) 652 025 087 835
Fy24 1,670 1.421 85% 139 - . - {135) 1,285 1.00 0.90 1,15%
FY25 1,849 1.587 85% 139 {326) - - (154) 1,106 2.00 0.81 8u7
FY28 2,048 1773 8T% 139 (296) - : (i76) 1301 300 073 950
Fy27 2,268 1,879 BT 135 {81) - - (2005 1698 4.00 0.66 1,116
FY28 2,498 2193  B88% 134 - : : (226) 1,967 500 050 116
FY20 2,735 2414 B88% 134 {151) - - (252 2,011 §.00 0.52 1,072
FY30 2,999 2662 69% 134 @8 - . @81) 1908 7.00 048 914
Fy) 3,31 3.017 S1% 134 - . - {33B) 2.679 800 G a3 1,197
FYa2 3648 3368 92% 14 - : - (380) 2,965 900 036 1154
FY 3,057 3647 82% 134 - : . (418) 3228 1000 035  1.130
Fy24 4,312 3.684 3% 134 - . - 463 353t 11.80 .32 11143
FY35 4.699 4373 9% 4 - - . (G11) 3861 1200 028 1.0%
FY16 5,143 4800 9% . X . - (526) 4.974 1300 026  1.067
5.247 94% - - . - (1,200) 4,047 14.00 0.23 93

3525 oa% - - . (i7) _(a5) 3003 1484 021 633

16,185
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Appendix 1.3 — Valuation of IRBTA as on 30" Saptember 2022 under the DCF Method

WACC  10.6% N - __INR Mn
EBITDA afier EBITDA MME

Yoar ReVEMS® e provision Margin Provison "o COPex WemR Tax FGFF CAT  DF PVFCRF
Fy23 510 477 99% 84 (108 - {60} {45) 265 025 098 258
FYzd 1,068 915 B6% 125 - - - {105) 810  1.00 0890 732
Yy 1,179 1,020 87% 125 - - - {120 900 200 082 736
Fy28 1,303 1,136 87% 125 - - . (136) 1000 300 074 739
FY27 1,449 1,273 B8% 125 - - - {158) 118 400 0.87 747
Fy2g 1,609 1,425 89Y% 125 (336 - - (1717} 912 500 060 551
Fy29 1.759 1,576 89% 125 (418 - - (1986} 961 400 055 525
FY30 1,956 7,753 90% 5G {50) - - (237) 1.488 700 049 724
FY31 2,149 1.852 88% 214 - - - (229) 1.657 8.00 0.45 740
Fy32 2379 2,098 B88% 214 - - - (255) 1.043 900 QD ¥a4
FY33 2617 2,323 BYA 24 ¥ - ., (287) 2,035 10.00 036 743
FY34 2.884 2,575 89% 215 @83 - - (323) 1,759 11,00 033 580
FY35 3,165 2,840 0% 214 (57%) - - (361) 1804 1200 0.30 558
FY28 3.483 3 8% - - - - (441) 2701 13.00 Q.27 728
FY37 3,804 3,445 91% - - - - (484) 2962 1400 024 722
FY3g' 721 85 __91% - - - [ (92 54 1459 023 125
Enterprise Valus s - 8,961
* Znd June 2037

Appendix 1.4 — Valuation of IRBTC as on 30" September 2022 under the DCF Method

WACC  10.5% - - - INR Mn
ERITDA aftar Revenne
Yesr Rovenue  MME f’:: Pr:'::‘fm MME Gapox Wonp P‘-::’L":;"“ sharefo Tax FOFF GAF OF PVFCFF
Provision " © e T L NHAI
FY23 1.738 1698 9% 54 - 4 : - (.119y  (177) 463 025 098  2a3
£Y24 TR 3g28 7% 108 - X . - (1.837;  (306) 1385 L0D 081 1,262
£Y25 4.464 ap3s o7 100 (435 - - - Q41T (443} (261) 200 082 (214)
FY28 4,592 4480 9o 11 - . : - (3751, (405) 234 300 074 173
FY27 5,083 4843 98% M - } - . (4358, {548} 37 400 087 25
Fy28 5.640 5512 88% 11 - . . 7 (5921 {614} (1.033) 500 081 (627
Fyag 8217 6081  usk oo - - 5 (5237,  (679) 164 600 055 %0
£Y30 6.844 5701 88% 111 (853 - - : (3461 (751} 1836 700 050 963
FY3 7.531 7351 98% 78 - . - a (3550; (813) 2989 800 045 1346
FY32 8,295 8105 98% 178 - : : 2 @724 (800) 3481 90D 041 1419
FY33 2,096 8.885  98% 178 - : (3911, (990} 3985 1000 037 1470
FY34 9.957 9747 98% 78 - ; (4107} (1.089) 4551 1100 033 1520
FYas 11007 10787  93% 78 (890) - . {4312) (1.200) 4378 1200 030 1,323
FYas 12,042 11812 08% . - - B : (4528) (1350} 5925 1300 027 1,621
FY37 13,194 12,948 00% : . a3 . (4.754) (1450) 8704 400 026 1680
FYa8 14,423 14,160 08% 5 ~ {4,160) @32 (2187) 8981 1500 022 1585
FY39 15,807 15531 90% = - . - {5.242) - (2489) 7,820 600 020 1526
FY40 17,327 17008 9% ¥ 5 - ~ {5,504) - (2.890) 883 700 0.18  1.585
Fyat 18,858 18,555  98% 5 2 . - 5,779 - (3218) 9,581 80D 017 1,589
Fy4z 20,570 0251 96% o . : {6.068) . (3566) 10613 1900 015 1503
FYay 18784 18533 0% . ) 2 @779) - {2958 8818 1987 D14 1,216
Enlerprise Valup = B _ 23,561

nber 2042
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Appendix 1.5 — Valuation of IRBJD as on 30" September 2022 under the DCF Method

WACC 10.5%

EBITDA after EBITDA MHME

Year Ravenue MME Provision Margin Provision MME Capex Weap  Tax FCFF CAF DF  PVFCFF
FY23 797 0 720 90% 194 - : = 62) 658 025 098 642
FY24 1,712 1,558 91% 3 - - . (180) 1,409 1.00 0.90 1275
FY26 1,918 1,736 91% 389 - - {175 1,562 2.00 682 1.279
FY26 2,715 1.819 91% 389 - - - {200} 1,718 3.00 0.74 1,273
FY27 2,330 2,124 91% 389 {776) - - {228) 1,119 4.00 0.67 750
FY28 2.585 2,369 82% 389 (843) - - {264) 1,262 5.00 0.61 55
Fy2g 2.8 2,604 82% e (L104) - . (297) 1,203 600 055 850
FY30 3,194 2,876 924 228 (228) - - {364y 2284 V.00 050 1,134
FY31 3.402 3,042 B89% 414 - . {351) 2691 8.00 045 1.208
FY32 3,730 3,345 0% 414 - - - (394) 2931 900 041 1,200
FY33 4,061 3,657 80% 414 (131) - b (438) 3,088 10.00 0.37 1,138
FY34 4,435 4,012 0% 414 [1,183) - . (48B) 2,347 11.00 0.33 77s
FY35 4 847 4.401 81% 414 {754) - . {543) 3104 12.00 0.20 935
FY36 5,278 4,808 N% - . - - {872) 4,136 13.00 G.27 1,127
FY37 5713 5.220 % . - = - {867) 4352 14.B0 0.25 1073
FY3a 6,186 5,566 92% - - - . (1,380) 4,278 1560 0.22 955
Fr3g 6,740 8,196 92% - - - - (1,559) 4837 1600 Q.20 936
FY40 7,329 8753 2% - - - . (1.700) 5,053 17.00 0.18 923
Fydi™ 4,406 4.070 2% - - - {14)  [1.024) 3.032 17.78  0.17 512
Enterprise Value = s = 18,563

Page 60 of 69



Strictly Private and Confidential

Appendix 2 — Weighted Average Cost of Capital of the SPVs as on 30" September 2022

- ——e

Particulars MVR iRBPA IRBTA IRBTC IRBJD Remarks

Frsk Fres Hale nas bean consumersd based on zero foupon yield
Risk Free Rate (Rf) 7.3% 7.3% 7.3% 7.3% 7.3% cune as at 30th September 2022 of Gowernment Securities having

maturity period of 10 years, as quoted on CCIL's website

Based on hisiorical realized returns on equity investments over a
Equity Risk Premium (ERP) 7.0% 7.0% 7.0% 7.0% 7.0% risk free rate represented by 10 years gowermment bonds, a 7%
equity risk premium is considered appropriate for India
Beta has been considered based on the beta of companies

Beta (relevered) 0.70 0.70 0.70 0.69 089 operating in the similar kind of business in India

Base Cost of Equity Ke) 12.2% 12.2% 12.2% 12.1% 12.2% Base Ke=Rf+ (ERP)*p

Company Specific Risk

+) 0, 0, 3, 0, 1 i i
Premium (CSRP) 0.0% 3.0% 2.0% 2.0% 2.0% Based on tenure risk and SPV specific risk(s)

Adjusted Cost of Equlty (Ke) 12.2% 15.2% 14.2% 14.1% 14.2% Adjusted Ke = Rf + (ERP} * B + GSRP

Pre-;x Cost of Debt (Kd) __8.5% 8.5% 8.5% 8.5% 8.5% As represented by the Investment Manager

Tax rate of SPV 17.5% 18.2% 17.5% 19.7% 19.1% Tax Rate Applicable to SPVs is considered

Post-tax Cost of Debt 7.0% 6.9% 7.0% 6.8% 6.9% Post-tax Kd = Pre-tax_Kd * (1-Ta_x rate)

Debt / (Debt + Equity} 50.0%—50.0% 50.0% 50.0% _50.0% Debt : Equity ratio computed as [D/(D+E)) is considered as 50%

9.6%  11.1%  10.6%  10.5%  10.5% WACC = [Ke * (1 - DAD+E})] + [Kd * (1-t) * D/(D+E)]
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Appendix 3.1 - MVR: Summary of approval and licences

 &r

No Description of the permits Issuing Authority Validity! Current status

Licence No. CLRA/ALCCHENNAL1/2020/L-118 B3 under the Contract Labaur (Regulation Regional Labour Commissioner
and Abolition} Act, 1971, dated 21.07.2022 {Cenlral), Chennai

Gowernmenl of Tamil Nadu, Electrical Valid upto 02.05.2024
Inspector, Salem

1 Valid up to 03.08.2023

2 Certificate for registration of DG Sets (40KVA and 125KVA no. 03/2012-13)

Source. Invesiment Manager

Appendix 3.2 - IRBPA: Summary of approval and licences

"~ Sr.

No. Description of the perrnits Issuing Authority Validity/ Current status
1 Labour License for Coniracl Labours = Ofice of ihe Assist. Labour 01-Sep-23 )
46 (1-05Y2015/JAL dated 01.09.2022 Commissioner, Jalandhar
2 Inspection Certificate, Wit at Ladpatwan Toll Plaza Condroller Legal Metrology, Punjab, 16-Jun-23
and Receipt No. 220376182, LMUR No.-37202173165, VC S no.9120220376214 Pathankol
3 Inspection Certificate, Static Weigh Bridge at Ladpalwan Tofl Plaza PTK Side Controlfer Legal Metrology, Punjab, 20-Now22
LMUR No, 3720207 1327, VC S. no. 9120210374509 and f-ee Receipt No. 210374460 Pathankot
4 Inspaciion Cerlificate, Static Weigh Bndge at Ladpalwan Toll Plaza ASR Side Controiler Legal Metrology, Punjab, 29 -NowDd?
LMUR No. 37202071327, VC 3. no. 9120210374509 and Fee Recalpt No. 210374460 Pathankot
5 Inspection Cestificate, WIM al Waryam Nangal Toll Controller Legal Metrology, Punjab, 11-Aug-23
LMUR No. 26202185058, VC S no.91202202621356 Fee Receipl 220262259 Amritsar
6 ingpection Certificate, Static Weigh Bridge at Waryam Nangal Toll Plaza PTK Side Controller Legal Metrology, Punjab, 31-Oct-22
LMUR No. 26202062518, VC S. no. 91202102612520 and Fee Receipl No. 210266754 Amritsar
7 Inspection Certificate, Static Welgh Bridge at Waryam Nangal Toll Plaza ASR Side Caontroller Legal Metrology, Punjab, 31-0c1-22
LMUR No. 26202062518, VC S. no. 91202102612520 and Fee Receipt No 210268754 Amritsar

Source: Invesiment Manager
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Appendix 3.3 — IRBTA: Summary of approval and licences

3{:’ Description of the permits Issuing Authority
) ngrﬁm;-I;engloyer registration - No. (Labour License No. ALCN/46(L)/158/2010-CL, dated Office the Regional Labour, Nagpur
9 License for Building & Other Construction activitie s No. ALCN/42 (R)/150/2010/BOCW, daied Office the Regional Labour, Nagpur
26{11/2019
3 Inspection Centificale for WIM instaliled at Nandagaon Toll Plaza Inspecilor, Legal Meicology . Amravati
4 Inspection Certificate for Siatic Weigh 8ridge at Nardagaon Toll :Plaza {Amravati Side) Inspeclor, Legal Melrology | Amravali
5 Inspection Certificate for Static Weigh Bridge at Nandagaon Toll :Plaza (Nagpur Side) Inspactor, Legal Metrology . Amravati

Sourca: investment Manager

Validity/Current status
Valid upto 20/12/2022
Valid upto 02/08/2032
Valid upto 23/06/2023
Valid upto 24/01/2023

Valid upto 24/01/2023
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Appendix 3.4 — IRBTC: Summary of approval and licences

Sor' Description of the permits Issuing Authority Validity/Currem status
1 Certificate of Principle employer registration Assl. Labour Commigsiongr (Central), Bangalore One lime permlss!a T
2 Labour License for Local Eabours Assl. Labour Commisgioner {Cenleal), Hubli Valig up 10 05 04 2G23
3 Labour Licensa for Local Labours Asst. Labour Commissioner (Ceniral), Bangalore Valid up 1o 30.03 2023

a) Electrical Inspector. Tumkur { Kafjeevanshalli toll)  a)Valid up 1o 01.£6.2023
4 License for Ganerator more than 5 KVA ( 62.5 KVA & 125KVA, 100 KV HT; b)Elecirical Inspector, Chilradurga { Guilalu Toll) bialid up 1o 08.05.2023

c) Electrical Inspector. Chitradurga { Gullalu Toll HT) ¢} Valid up 10 23.05.2023 (HT)

aiVehd yp lo 13.08.2023 (4 Noz indicators
reslamging work done 188, 192,193 & 194)
byvakd up to 15.04.2023 ( 1 No.lndicator 1 No.
5 Inspection Cerlificata for WIM inslalied al Guilau Toll Plazz Agsistant Controller, Legal Metrology Deparement, Indicalor Sl.no 136 estamping work dong )

Chitradurga cValig up (o 13.12.2022 (3 No= Indfcator
resiamping work dong 187, 189 & 196)
dy Valid up to 05 08.2023 (4 Nos Indicator
restamplng work done 190, 191, 185 & 187}

1.Valid up ta 01.08.2023.¢ 9 Nas indicatons,

6 Inspeciion Certificata for WM inslalfed &1 Karajeavenhalfs Toll Mo, 9120160352273 and Assistant Controller, Legal Metrology Bepanamenl, NOTE : 3 Nos Indlcator-198,200 & 206 under
9120180352274 dated 16.03.2015 Tumkur repair}
a) 01 No of 100 MT Siatic Waeigh Bridge a1 Guilalu Tall Plaza towargs TumKur side . Valid up 10 21.12.2022

T b)01 No of 100 MT Static Weigh Bridge af Guilatu Toll Plazs towards Chitradurga lde Assistont Conroller of Legal Meliolagy, Chiradurga —, i4 U5 t6.15.04.2023
a) 01 No of 100 MT Sualic Weigh Bridge a1 Karjeesanahally Toll Plaza (Towards Tumkur Side) Assisian! Conroller of Legal Melrology, Tumxur Valid up to 22 03.2023

8 : . . .
t;i;;‘l}No of 100 MT Static Wesgh Bridge at Karjeevanahally Toll Plaza {Towards Chitradurga Assistant Conroller of Legal Melr Tumkur Valid up to 22.12.2022

" Sourca inycaiment Manager
el g
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Appendix 3.5 - IRBJD: Summary of approval and licences

ar.

No.

1

Description of the permits

Labour License under Contract Labour {Regulation and Abolition} Act, 1570
and Contract Labour {Reguiation and Abolition) Contract Rules, 1971

Labour License ho.JP-46{153Y2013-RLC, dated 03.10.2013

Provisional permission for energization of Installation {DG) set/Captive power)
under Rule 63 & 47 A of Indian Electricity Rules, 1956

Barkheda-Chandlai Toll Plaza

Sonwa Toll Plaza

WIM System

Ingpection cerificate for Barkheda Chandlai Toli Plaza

Inspection certificate for Sonwa Toll Plaza

Static Weigh Bridge

Inspection Certificate for Static Weight Bridge at Barkheda-Chandial Toll Plaza

Inspection Certificate for Static Weight Bridge at Sonwa Toll Plaza

Source: Iavesiment Manager
..._ : |E-'\-'|1_- -

Issuing Authority

Regional Labour Commissioner
{Central), Jaipur

Sr Electrical Inspector, Jaipur
Sr.Etectrical Inspector, Jaipur

Weigh and Measure Depanment,
~ Jaipur

Welgh and Measure Department,
Tonk

Weigh and Measure Department,
Jaipur

Weigh and Measure Department,
Tonk

Validity! Current status

Valid up to 02 10.2023

Valid up to 31.03.2024
WValid up to 31 03.2024

Stamping Certificate renewed upto 17.01.2022

Applied for Renewal

Stamping Centificate renewed upto 17.02.2022

Applied for Renewal

1.Stamping of WBE 44 - Renewed upto

16.06.2023

2. Stamping Certificate for WBE 47 (Tonk Side)

Renewad upte 16.06.2023

Stamping of WBE 45 (Jaipur Side) & WBE 46
{ Tonk Side} Valid up ta 26.06.2022

Applied for Renewal

Page 65 of 69



Strictly Private and Confidential

Appendix 3.6: Approvais applied for, but not yet received

Sr. No.

Approvals

1
2
3

Source. Investment Managér

]nspg@on_cp_rti_figat_qpr Barkheda -Chandlal Toll Plaza
Inspection certificate for Sonwa Toll Plaza
Inspection Certificate for Static Weight Bridge at Sonwa Toll Plaza
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Appendix 4: Summary of Ongoing Litigations (1/3)

Sr. No SPvs
1 MVR
2 MVR
3 MVR
4 MVR

Matter

Civl Litigation

Arbltration with NHA!

Arbitration with NHAI

Direcl Tax Matters

Pending Before

Particulars

Madras High
Coun

Arbitration
Tnbunal

Artitration
Trbunal

CIT (A)

Backaround of the case: Certain colizges in Salem {the "Petiloners"} hawve filed 25 writ petitions before the High Court
of Madras, against MVR and others {collectively the “Respondents”) alleging the legality of act of collecting entry fee at
increased rates from college buses. The Petitioners have sought the directions against Respondents to collect entry fee
at toll plaza for educational institution vehicles at par with that of school buses. An aorder was passed by the High Court
of Madras, which took into consideration various petitions filed against MVR regarding the above mentioned issue and
held that the discounted rates were only applicable to schoo!l buses canying school students and not to college buses.
However, the High Count of Madras passed an order granting an interim stay and ordered MVR to collect entry fee from
the college buses of the Petitioners at par with the rates applicable to school buses. The matier is currently pending.
Currant Status: The matter is currently pandlng.

Background of the case: MVR initiated arbitration proceedings against NHAI befors the Arbitration Tribunal
Consisting of Dr. Arjit Pasayat (Prasiding Arbitrater} M-, S. S. Agarwal and Mr. Navin Kumar for its claim io the tune of
Rs. 51.4 Mn (towards positive Change of scope for construction of additional arm of fiyover) and Rs. 2.6 Mn (negative
Change of Scope on account of delelion of 19 hume pipe ¢ubverts). The concillation mesting betwean NHAI and MVR
meeting was concluded. As NHAI did not respond on the matter, MVR inwoked Arbitration procesdings against NHAL
MVR had submitted its statement of claims against NHAL NHAI had filed its counter claim.

Current Status: The Hon'ble Arbiiral Tribunal has pronsuncad the Award in favour of MVE on 17/02/2022 and NHAI was
directed to pay Rs 4.89,71,505/ . In terms of the Award, MVR requested NHAI for payment of lhe awarded amount
along with interest @ 8% pa from the date of Award i.e. from 17.02.2022. Subsequnently, MVR has filed execulion
application in the Hon'ble Cethi High Courl and the matier is pending.

Backaround of the case: NHAI had initialed arbilration proceedings against MVR  before the Arbitration Tribunga!
Consisting of Dr. Arijit Pasayat (Presiding Arbitralor) Mr. S, S. Agarwal and Mr. Navin Kumar for its claim to the tune of
Rs. 128.1 dn {lowards non construciion of second camageway of a Flyower at km 188.850) and Rs. 77.70 Mn {towards
provision of safety barriers in missing location on the Project Highway ). The proceedings are in progress.

Current Status: The malter is pending.

Background of the case: MVR has received order ufs 143({3) of income Tax Act, 1961 ("ITA 1961") dated 18 Feb 2014
for A'Y 2011-12. The matter pertains to addition on account of recomputation of Long Term Capital Gains ufs 50C and
Disallowance of depreciation. Assessing Officer has also fevied Interest u/s 2348 and 234D of iTA 1961. Howewver, MVR
does not accept the vews, findings and conlentions of the Assessing Officer and has filed an appeal againsl the crder
on 14 Mar 2014, MVR also conlends Lhat it was enlitled for deduction u/s 80-1A but no such deduction was allowed by
lhe Assessing Officer.

Current Status: Appeal to the Commissioner of income-tax (Appeals) has been filed against the order and the same is
under process.

Amount Involved
{INR Million)

Not quantified

48.9 + interest @
8% pa wef
17.02.2022

203.8

2.5
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Appendix 4. Summary of Ongoing Litigations (2/3)

p— —

Amount Involved
{INR Million}

Sr. No SPVs Matter Pending Before Particulars

Backaround of the case: IRBPA has inmiated arbitration proceadings aganst NHAI before Acbitration Tnbunal
consisting of Mr. Ajil Prakash Shah {Presiding Artutratar), Mr. 5 S Agarwal & Mr. Navin Kumar, The claim Is for sum of
Rs. 2,522.5 Mn and exlenslen In cancassion penod by 518 days IRBPA had submilied its claim on account of losses
and requested NHAI for aopoiniment of othar Arbitrator. NHAL had refused Lhe request for appointment of arbilrator. As
per the provisions of Concession Agreemant, IRBPA requested Indian road congrass 10 appoint arblirater on benalf of
NHAL Subseguenitly, on NHAI had appointed Mr Navin Kumar as the Arbilratos.
Current Stahss: The Hon'ble Arbitral Tnbunal pronaunced unanimous Award on 13/07/2021 (1o be tead wilh comection  2,522.5 + interest
5 IREFPA Clvl Lihgation NA order dated 270772621 o favour of IRBPA i.e. compensation of Rs 252,251 Cr along with 5% interest wel 27/11/2014 1lt @ 9% wef
the date of reafisaltion; and extension of 518 days in Concesslon Pedod along with the cost of arbitretion of Rs 1.58 27.11.2014
Crotes. The petition challenging the Award (Section 34) was filed by NHAI In the Hon'ble Delnl High Count which was
dismissed by the Cowt on 08.03.2022. IRBPA has sened a legal nollce for axecution of (he Award on 30.03.2022. No
response recened from NHAL Therefore, IRBPA filed an axecution applicalion in the Delhi High Coun. As per direction
of the Coust, NHAL released payment of 75% of the Arbitral Award (l.e. 217.39 Crore) against the submrssion of Bank
Guaraniess of equivalent amount. NHAI appealed against the Section 34 order of ihe Hon'ble Delm High Court and the
maller 15 pending.
Backarouasd of the case; Employees’ Slate Insurance Corporation, sub-regional office Marol { ESIC”) issuved a nolice
to IRBPA demanding payment of Rs. 0.08 Mn towards pending employers contribulions and empioyees’ contnbutions
recuired to be paid by IRBPA, in its capacity as the principal employer, under Section 40 read with Section 38 of tha
NA £mployees’ State Insurance Act, 1948. Further, ESIC has alsc direcied IRBPA lo show cause as to why the 5.8
aasessment of an amount of Rs. 5.83 Mn towards contributions paysble in respect of the amployees should not be
recovered from IRBPA, IRBPA has replied to the aforementioned notice.
Current Statug: No urther cammunication has been received in 1tus regand.

Background of the case: in the monih of Septembar 2020, Govermment of India passed three new Farm kills in the
Parliament. This drew flak among some group of fammers in 1he state of Haoyana who forcefully stopped the operation of
the 1oll plazas In Haryana, IRBPA had nolified Llhis eveni as the Ferce Majeure under Indinacl Political Event and
submilled lts claim for the pered i.e. 01,10,2020 to 15.12 2021 amouniing o Rs. 121 crores and conseguenl extension
Arpitration ta Concession Pencd by 441 days in terms of Clause 34.7.2 (b} and 34.6.2 {b) of the Concession Agreement
Tnbunal respeclively. Since thers was no response received from NHAL IRBPA crystailised this matter as lhe dispute and
subsequently invoked arbitration as per Clause 44,3 of lhe Concession Agreement,
Cyrrent Status: NHAI released parlial amounl of Rs. 36.03 Crore on 25.08. 2022 and approved extension of Concession
Perod by 438 days. Howewer, IRBPA has requesied NHAI Ip resume concikalion through CCIE for resolution of the
dispute with resepct to the balance dues and exiension in Concession Pernxl. Till then Arbitration is kept in abeyance.

Backaround of the case: NHAJ fled & Contempt Fetition before the Hon'tle Dathi High Court to inltiate contempt
" proceeding against the alleged contemnor for wilfully and deliberately disobeying the order dated 19.12.2019 of the

Honble Delhi High Coun passed in the FAO (OS] (Cemm) ro. 370/2019.

Lurrent Status: This matler was disposed off by \he Hon'tve Court on 26 04,2022

Regulaory Aclion

6 IRBPA (ESIC)

7 IRBPA  Amilration wilh NHAI 849.7

g IRBTC Chvi Litegation Delhi High Cou NA
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Appendix 4: Summary of Ongoing Litigations (3/3)

5Sr. No

12

SOUJ"CB' J"

SPvVs Matter
IRBTC Cinil Litigation
IRBJD  Criminal Litigaticn
Cnidt Litigation
IREID (AL Patition)
Civil Litigation
IRBJD {Wnt Pettion}
IRBJD Direct Tax fMatters
e
‘bq,-\..h_r -
't::-

""-L'

Pending
Before

Delhi High
Courd

NA

Rajeathan
High Courl

Rajasthan
High Coun

GiT (g

Particulara

Background of the case: Lua 10 a dispule on the deferred premum calculation of the prevous years belween the IRBTC and 1he NHAI
the concessionaire has filed an appeal with the Honorable High Court of Delh for resolution against the NHAI's demand of adwance
premium of Rg 1689.8 Mo n aggregale ang inlevesi on il As per the mnledm order of the Dimsion Bench of Honorable High Court,
wilhdrawals Fom Escrow Account are nol pemilied Lill final order 12 the mattar.

Current Status; The Sechon 37 matiers wede digpased off on 26.04.2022 with direclions thal intarra elist 1n terms of order daled
19.12.2019 will conlinue 1o operale amnd ®se dirscteo Arbilral Trhbunal o conducl a hearing on 10 0.8.2022, Subseguinily, The Arbusal
Tribunal was constituted and the Leamed Trabunal by its order dated 14.07.2022 directed NHAI to withgraw Rs. §7.8 Crore as an Interim
measure and then by interin order dated 09.08.2022 {further directed NHA} to wilthdraw Rs 453.9 Crora gnd Concessionaire to wilhdiaw
Rs 183 Crore. The embarge on ihe operation of Escrow was also liled. Arbitration proceedings are in prograse

Backaround of the ¢ase; Pradesp Sogani. Shankar Lal Sharma and certain others (collectively the “Complainants™) bave lodped 10 frsi
informaiion reporls againsi Virendra Mahiskar, MD. IRB Infrastruclure Developers Limited, Viwek Chouhan (the project manager and Lhe
authonsed signatory of the Sporsor} and certain others [collectively the "Accused™) with the Chaksu Police Station. The aforesaid FIRg
were lodged on Lhe alleged ground thal there vas defay in Lhe release of paymenis on the pan of the Actused fowards Ihe puichase of
wvarious matedals from \he Comglainants.

Current Status: The maller is cumentiy pending.

Backqreund of the case: Jaganmath Unhersity (the "Petiticner”) bad filed = writ petition before the Rajasthan High Count zgainst the
projeci manager o IRBJD and certain others (ihe “Respondent”) seeking that the Respondents be directed Lo 1stue monihly pass to Ihe
buses/ vehicles of the Pallioner far the toll fee of Rs. 215 per month as per Lhe notificaiion dated 8 April 2013 and any othex appropriate
relied in favour of tha Petdlonar which the court deems fit The said rellef has been sought on the alleged grounds that ihe Respandents
tiod previously aued a monlhly pass of a higher denomination without taking Into consideration the nor-commercia) nabure of the
wrhiclgs of the Peliioner, which was in wolalion of Clauge 3 of the nolfication daled 8 Apdl 2013. Furlher, the Petitioner has atsa fled a
slay applicstion before the Rafasthan High Court seeking that during the pandency of tha writ petition, the Respondents be direcied to
pemiil Ihe vehicles of the Petilioner on the toll lee of Rs. 215 per monlh. The project manager of IRBIC has filed ils repfy denying the
avarmanms made by the Felillongr

Cutreni Status: The makter rs currenily pending.

Backnround of the case: Gidnan 1al Jot hed filed wal pelition against IRB Jaipur Deocli Toliway Pv. LIg. and oingrs in Rajasthen High
Count, Jaipur Bench, with respect to the Nalional Mighway 12 {Jaipur ~ Tonk - Deoli section), praying \han directians 10 be given to
responcents (0 take stem action in the matter of remonal of lllagal bamcades in the vllages Khejalpura, Dhat Mod. Barkheda and
Bladanwss, la do enquity against tha wrangdoers wha hang been inolved in [nslalling the said iltegal tariers, alc.

Currem Status; The matter 13 cumently pending.

Background of the case: IRBJD has receed order u/s 143(3) r.w.g 147 of Income Tax Act, 1961 (ITA 15617) dated 30 Oec 2018 for A
Y 2812-13. The mafler perains 1o addiion on account of interest vnder sechion 56 of ITA 1981 under ncome from other sources.
Asseasing Officer has also levied Interest u/a 244A and 2340 of ITA 1881 and has Inltidted perally proceedings ws 271{1){c) of MA
1981, However, RBJD does not accept 1he views, findings and contentions of the Assessing Cfhcer and has fited an appeal sgainst the
order on 37 Jan 2020. Commisstongr of Income-tax (Appezls) was passed in favor of the Company.

Current Status: Department has filed an Appeal with ITAT and the same i2 under process.

<<End of Report>>

Arnount
involved
{IKNR MiHion)

Not quantified

Not guantiied

Nal quantfied

Not quantified

272
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Aasurance Tor | fecanclogy Conmudling

CFAS-2/MUM/2023/013 18" October 2022
The Board of Directors, The Board of Directors,
IRB InvIT Fund The Investment Manager,
{IDBI Trusteeship Services Limited acting on IRB Infrastructure Private Limited
behalf of the Trust) 3" Floor, IRB Complex, Chandivali Farm,
IRB Complex, Chandivali Farm, Chandivali Chandivali Village, Andheri (East},
Village, Andheri (East), Mumbai — 400 072 Mumbai — 400 072

Sub: Review opinion on the vaiuation report for Internal Assessment

Dear Sirs / Madams,

We, Baker Tilly DHC Business Private Limited {("DHC” or “we”) have been appointed by by IRB
Infrastructure Private Limited (“the Investment Manager” or “JRBIM”), acting as the investment
manager for [RB InvIiT Fund (“the Trust” or “InviT"), and DBl Trusteeship Services Limited (“the
Trustee”) acting as the trustee for the Trust, for the purpose as detailed out in this letter
(“Engagement”).

Background

IRB Infrastructure Developers Limited (the "Sponsar”) has set up IRB InvIT Fund as an irrevocable trust
under the Indian Trusts Act, 1882, and registered the Trust with the Securities and Exchange Board of India
("SEBI") as an infrastructure investment trust under the Securities and Exchange Board of India
{Infrastructure [nvestment Trusts) Regulations, 2014, as amended (“SEBI InvIT Regulations”). The
investment manager of the Trust is IRB Infrastructure Private Limited (the “Investment Manager” or
“IRBIM"), which is a wholly-owned subsidiary of the Sponsor.

IRB InvIT Fund has acquired the following road projects from the Sponsor (together referred to as "SPVs"):

Sr. No. Name of the SPVs

MVR Infrastructure & Tollways Limited
IRB Pathankot Amritsar Toll Road Limited
IRB Talegaon Amravati Tollway Limited
IRB Tumkur Chitradurga Tollway Lirmited
IRB Jaipur Deali Toliway Limited

Baker Tilly DHC Business Private Limited | CIN: U72900WB1996PTC081278
Corporate Office: “Constantia”, B Wing, 7th Flgor, 11 Dr. U, N. Brahmacharl Street, Kolkata-700 017
Registered office: Devarati, 1st Floor, 8 Dr Rajendra Road. Kolkata- 700 020
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Scope and Purpose of the Review Opinion

As per the requirernents of the SEBI InviT Regulations, a half yearly valuation of the asseis of the lnvIT
shall be conducted by the valuer for the half-year ending 30% September for a publicly offered InviT. In this
regard, the Trust and the Investment Manager have appointed Mr. 8. Sundararaman, bearing |BBI
registration number IBBI/RV/06/2018/10238 (the “Valuer”) to perform Fair Enterprise Valuation (the
"Valuation”} of the $PVs as on 30" Seplembsr 2022 as per the SEBI InvIT Regulations. The Valuer had
pravided his Fair Enterprise Valuation of the SPVs as at 30V September 2022 vide his valuation repont
dated 17" October 2022 (the *Valuation Report™) {o the Invesiment Manager and the Trusl.

In this regard, the Investment Manager and the Trust, for their internal evaluation, has requested DHC:

1. To undartake an independent valuation of the SPVs;
2. To review the Valuation Report prepaced by the Vaiuer; and
3. Provide a Review Opinion on:
a. Whether the Valuation of SPVs, as conducted by the Valuer ig reasonable; and
b. Whelher the Valuation Report of the Valuer is in compliance with requirements of the SEBI
InvlT Regulations.

This Review Qpinion Repart ("Review Opinion”) is only for the internal evaluation of the Board of Directors
of the Investment Manager and the Trust, This Review Opinion is not prepared for any statutory compliance
or requiremenis of the SEBI InvIT Reguiations or any other laws nor ¢can be used for the purpose ather than
those mentioned in this Review Opinion,

This Review Opinion is subject to the scope, assumptions, exclusions, limitations and disclaimers detailed
nereinafter. As such, the report is to be read in totality, and not in parts, in conjunction with the relevant
documents referred to therein. This Review Opinion is our deliverabls in respect of our Engagement.

Sources of Information

For the purpose of undertaking this exercise, we have relied on the following sources of infarmation

provided by the management and representatives of the Investment Manager and the Trust
{"Management");

1. Valuation Report dated 17% October 2022 prepared and submitted by the Valuer to the Management;
Unaudited provisional financial statements of the SPVs as on 30% September 2022;

Toll Revenue And Q&M Cost Projection Report prepared by M/s GMD Consultants for all the SPVs;

Details of brought forward losses and MAT credit (as per Income Tax Act) of the SPVs as at 315
March 2022;

6. Details of Written Down Value (WDV) (as per Income Tax Act) of assets as at 315 March 2022;
Concession Agreement of each of the SPVs with NHAL,

2
3.  Projected financial information for the remaining project life for each of the SPVs;
4
5

Operalion & Maintenance Work Order for each of the SPVs with the Sponscer dated 27 May 2018;
List of licenses / approvals, details of tax litigations, civil preceeding and arbitrations of the SPVs;
Details of prejected Repairs and Capila! Expendituce (Capex);
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11, As represented to us by the Investment Manager, there are no changes in the shareholding patiern
of the SPVs from 30" September 2022 to the date of issuance of this Review Opinion;

12. Management Representation Letter by the Investment Manager dated 14% October 2022;

13. Relevant data and information about the SPVs provided to us by tha Investment Manager either in
written or oral form or in the form of soft copy;

14. Information pravided by leading database sources, market research reports and other published
data.

15. The infermation provided to DHC included forecasts/projections, other statements and assumptions
about future matters like forward-looking financial information prepared by the Management. The
forecasts and projections as supplied to us are based upon assumptions about events and
circumstances which have not occurred. We have not tested individual assumptions or attempted to
substantiate the veracity or integrity of such assumptions in relation 1o the forward-looking financial
information, howsaver, we have made sufficient enguiries 1o satisfy ourselves that such information
has been prepared on a reasonable basis. Notwithstanding anything above, DHC cannot provide
any assurance that the forward locking financial infformation wilf be representative of the results which
will actually be achieved during the forecast period,

16. We have prepared this Review QOpinion from information supplied by and from discussions with the
Management. We have not verified the accuracy, reliability and competence of the information
supplied; the procedures that we used to perform the work did not constitute an audit or review made
under any generally accepted accounting standard.

Procedures Adopted

In connecticn with this Review Opinion, we have obtained the Valuation Report and held conversations
with the Management aboul the methodologies and assumptions underlying the valuation analysis. In
connection with this exercise, we have adopied the following procedures for providing our Review Opinion;

1. Requested and received financial and qualitative information relating to the SPVs;

2. Obtained the Valuation Report from the Management;

3.  Obtained and analyzed data available in putlic domain, as considered relevant by us;
4

Discussions with the Management on:

Understanging of the businesses of SPVs — business and fundamental factors that affect its
income-generating capacity including strengths, weaknesses, opportunities and threats
analysis and historical and expecied financial performance;

5. Undertook industry analysis:

Research of publicly avaitable market data including economic factors and industry trends that
may impact the Valuation: and analysis of key trends and valuation multipfes of comparable
companies/comparable transactions, if any, using proprietary databases subseribed by us;
Selaction of internationally accepted valuation approach and valuation methodologyf(ies), in
accordance with the requirements, as considered appropriate and relevant by us and arriving
at a range of Fair Enterprise Values of the SPVs.

do not carry out any validation procedures or due diligence with respect to the information provided/
extracted or carry out any verification of the assets or comment on the achievability and reasonableness of

Page 3 of 6



v
] .'dhc Desai Haribhakdi
Private and Confidential CONSULTING

Anturanid »har Brranedagy Conmfitng

the assumptions underlying the financial forecasts, except for satisfying ourselves to the extent possibie
that they are consistent with other information provided to us in the course of this Engagement.

Assumptions, Qualifications and Exclusions & Limitations

a. Assumpiions and Reliance:

In performing its analyses and rendering this Review Opinion, DMC, with the Trust's consent:

» Relied upon the accuracy, compieteness, and fair presentation of all information, data, advice,
opinions and representations obtained from public sources, or provided to it from private sources,
including the Management, and did not indepandentiy verify such information,

» Assumed that any estimates, evaluations, forecasts and projections furnished to DHC were
reasonably prepared and based upen the best currently available information and good faith
judgment of the Management, and DHC expresses no opinion with respect to such projections or
the underlying assumptions;

» Assumed thal the informalion provided. and representations made by the Management regarding
the SPVs and the Trust are substantially accurate;

* Assumed that there has been no material change in the information provided ragarding the SPVs
since 30 Septamber 2022 till date of this Review Opinion, and that there is no informalion or facts
that would make the infarmation reviewed by DHC incomplete or misteading.

To the extent that any of the foregoing assumptions or any of the facts on which this Review Oginion
is based prove to be untrue in any material respect, this Review Opinion cannot and snhould not be
relied upon. Furthermore, in DHC’s analysis and in connection with the preparation of the Review
Opinion, DHC has made numerous assumplions with respect to industry performance, general
business, market & economic conditions and other matters, many of which are beyond the contral of
any party.

b. Qualifications:

The analysis is qualified by the following;

» DHC has prepared the Review Opinion effective as of the date hereof. This Review Opinion is
necessarily based upen on financial, economic, monetary, market and other conditions as in effect
on, and the information made avaiiable to DHC or used by DHC up to the date hereof. Subsequent
developments in the aforementioned conditions may affect this Review Opinlon and the
assumptions & analysis made for providing this Review Opinion, and DHC shall nol be obliged to
update, revise or reaffirm this Review Opinion if informalion provided to DHC changes.

» DHC did not evaluate the SPVs’ and/or Trust's solvency or conduct an independent appraisal of
any specific assets or ligbifities {contingent or otherwisea).

» This Review QOpinion should not be construed 2s a credil rating, solvency opinion, a fairness

opinion, an analysis of the Trust’s / SPVs' credit worthiness, tax advice, regulatory advice or an

accounting advice, DHC has not made, and assumes no responsibility to make, any representation,
or rendar any opinion, as to any legal, tax or accounting matter. Accordingly DHC does not assume
any responsibility or liability in respect thereof.

The work performed by DHC was performed in accordance with instructions provided by the

Management and was performed exclusively for the Management's use only,
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+ This Review Opinion is not statutorily mandated under the Companies Act, 2013 ("Companies Act™),
the Companies (Registered Valuers and Valuation Rules, 2018) ("Rules™ as per any other rules,
regulations, standards, bye-laws, ordinance, notifications issued pursuant 10 such Act or Rules or
under the SEBI InviT Regulations or any other regulalions under SEBI Act, 1992 (*SEBI] Act").
Accordingly, our Review Qpinion Report does not constitule nor can be ¢onstrued as a valuation
carried out by a registered valuer in accerdance with such Campanies Act or Rules or SEB! Act or
as per any rules, regulations, standards, bye-laws, ordinance, notifications issued pursuant to such
Companies Act or Rules or SEBI Act and any such use of this Review Opinion is not permitted.

¢, Exclusions & Limitations;

+ This Review Opinien is furnished to the Management in connection with its consideration of the
Valuation report prepared by the Valuer. It is not intended to, and does not, confer any rights or
remedies uppn any other person, and is not intended to he used, and may not be used, by any
cther person or for any olher purpese, without DHC's consent.

« Providing review opinign on a valuation report is not a precise science and the conclusiens arrived
at in many cases will, of necessily, be subjective and dependent on the exercise of individual
judgement. In the ultimate analysis, our opinian will have lo be tempered by the exercise of judicious
discretion and judgment taking into accounts afl the relevamt factors. There is, therefore, no
indisputabte single value.

s With respect to explanations and information sought from the Management, we have been given
te understand by the Management that they have nat omitted any relevant and material factors
about the SPVs and that they have checked the relevance or materiality of any specific information
to the present exercise with us in case of any doubt. Our conclusion is based on the information
given on behalf of the SPVs. The Management has indicated to us that they have understood that
any omissions, inaccuracies or misstaternents may materially affect our Review Opinion.

= DHC assumes that the SPVs comply fully with the relevant laws and regulations applicable in all
its areas of operations, and that the SPVs will be managed in a competent and responsible manner.
Qur Review Opinion assuimes that the assets and liabilities of the SPVs, reflected in their respective
fatest balance sheets remain intact as of the date hereof,

» This Review Qpinion is not a substitute for the third party's own due diligence! appraisal/ enquiries/
independent advice that the third party should undertake for his purpose.

» This Review Opinion;

(i} does not address the merits of the underlying business decision to enter into any transaction
wilh the Trust:

{iiy is not a recommendation as to how the Unit holders of the Trust should vote or act with
respect to any matters relating to the Trust,

(iiy should not be construed as creating any fiduciary duty on the part of DHC to any party;

(iv) does not indicate the Value at which the Units may be transacted either in the market or
otherwise at any peint in time in the present or in the future; instead, it merely states whether
the Vaiuation concluded by the Valuer is within the range of our financial analysis.

» The fee for this Review Opinion is not contingent upon the nature of opinion provided hergin,

This Review Qpinion shoald not be construed as investment advice; specifically, DHC does not
express any opinion on the suitability or otherwise of enteing into any financial or other transaction
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+ This Review Opinion is solely that of DHC, and DHC’s liability in connection with this Review
Opinion shall be limited in accordance with the terms set forth in the engagement letter between
DHC and the Trust dated 191 July 2022 (the “Engagement Lefter”).

» The use and disclosure of this Review Opinion is strictty limited, as laid cut in the Engagement
Letter.

Conclusion

Based on our independent calcutation and on consideration of all the relevant faclors and circumstances
inciuding alorementioned assumplions and lmitations:
+ We believe that the fair enterprise values of the SPVs as recommended by the Valuer in his
Valuation Report is reasonable in our opinion; and
+ We are of the opinion that the Valuvation report prepared by the Valuer is in compliance with the
requiremeants of SEBI [nviT reguiations.

Yours sincerely,

For and on behalf of
Baker Tilly DHC Business

o
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ABBREVIATIONS

AADT - Annual Average Daily Traffic NHAI - National Highways Authority of
India
BOT - Build Operate Transfer NHDP - National Highways Development
Project
CAGR - Compound Annual Growth Rate NSDP - Net State Domestic Product
CTV - Classified traffic volume O&M - Operation & Maintenance
DBFOT - Design, Build, Finance, Operate & PCDP - Per Capita Domestic Product
Transfer
EME - Earth Moving Equipment PCI - Per Capita Income
GDP - Gross Domestic Product PCU - Passenger Car Unit
GSDP - Gross State Domestic Product PSC - Pre-stressed Concrete
HCM - Heavy Construction Machinery RCC - Reinforced cement concrete
HCV - Heavy Commercial Vehicle RHS - Right Hand Side
HTMS - Highway Traffic Management SH - State Highway
System
IRC - Indian Road Congress TP - Toll Plaza
IRR - Internal Rate of Return WPI - Wholesale Price Index
LCV - Light Commercial Vehicle SIR - Special Investment Region
LHS - Left Hand Side C. - Circa
LGV - Light Goods Vehicle ROB - Railway Over Bridge
MAV - Multi Axle Vehicle MDR - Major District Road
MORTH - Ministry of Road Transport and ODR - Other District Road
Highways
NH - National Highway CA - Concession Agreement
PCC - Plain Cement Concrete RMT - Running Meter
CR - Coarse Rubble
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CHAPTER 1
INTRODUCTION

1.1  Background
The Government of India through National Highway Authority of India (NHAI)
embarked upon a program to enhance the traffic capacity and safety for efficient
transportation of goods as well as passenger traffic on National Highway Sections
under NHDP Phase V. Under Phase V NHAI has planned to convert 6,500 km of
existing 4-lane National Highways into 6-lane National Highway. Sections envisaged
under 6-laning comprise the Golden Quadrilateral section (5,700 km) and some other
sections which are 800 km in length.
The project under consideration, Jaipur - Deoli section of NH-12 from Km 18.700 to
km 165.000 is one such road project NHAI intended to implement on a BOT basis in
the DBFOT format. M/s IRB Jaipur Deoli Tollway Ltd. (Concessionaire) has been
awarded the Project for concession period of 25 years starting from 14" June 2010 to
13" June 2035. The Project has been commissioned and is currently in the operation /
maintenance phase.

1.2 Objective of the Study
M/s IRB INVIT FUND has engaged GMD Consultants to assess the future traffic and
toll potential of project along with related operation & maintenance expenditure
involved.
This report named as “Toll Revenue and O&M Cost Projection Report” mainly
focuses on traffic and O&M aspects of the project. Other parameters like competing
road, area developments etc. have been considered from a traffic development point
of view.

1.2.1 Scope of Services
The broad scope of work covered in the assignment is as follows
a) Analysis of Traffic Growth
b) Toll Rate Growth
c) Revenue Forecasting
d) Operation and Maintenance Cost Projections

;7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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The Concessionaire has provided basic historical traffic data and other project details
on the basis of which the above analysis has been carried out, after applying our

judgment on the traffic estimates.

“Toll Revenue and O&M Cost Projection Report” was submitted in March 2017. In
this report traffic data of year 2015-16 was used as base traffic. The report was
updated based on traffic data of year 2017-18 and submitted in April 2018. The
report was further updated with traffic Data of period from April 2018 to September
2018 and was submitted in October 2018. A revised report was submitted with
updated traffic of year 2018-19 in April 2019. Report was further updated with yearly
traffic data of 2019-20 in May 2020. With traffic data from April 2020 to March
2021 report was updated, report was further updated with yearly traffic data from
April 2021 to March 2022 and now concessionaire has provided traffic data from
April 2022 to September 2022, report is updated with this six-monthly traffic data.

[—— TOLL REVENUE AND O&M COST PROJECTION REPORT
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CHAPTER 2
TRAFFIC SURVEYS AND ANALYSIS

2.1 Traffic Surveys

In the course of our work, we have collected required information for project corridor to
understand the general traffic and travel characteristics on the corridor.
The following traffic data has been collected for project.

e Classified traffic volume counts at the two toll plaza locations on Jaipur-Deoli
section of NH-12for base year 2015-16, 2016-17,2017-18, 2018-19, 2019-20,
2020-21, 2021-22 and Six-Monthly traffic data from April 2022 to September
2022.

e Local Component of traffic

e Component of Return Journey

e Component of Monthly Pass Journey

The main objective of the traffic data analysis is to:
e Determine the existing traffic movement characteristics of project
e Establish base year traffic
e |dentification of travel patterns and modal split of project traffic
e Deriving growth factors for traffic forecasting
e Estimation of corridor traffic including traffic diversion if any
e Preparation of revenue model and projection of revenue as per toll policy for

various scenarios
The project can be divided into two homogenous sections from traffic point of view.

These sections can be

1. Jaipur to Tonk

2. Tonk to Deoli

Traffic of both sections is represented by toll plaza in each section. Table below lists

provides details of locations from where traffic details have been collected.

‘7 TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 2-1 : Traffic Data Details

SR. | LOCATION CTV Single Return Monthly | Local
NO Journey Pass Pass Traffic
Traffic Traffic Traffic
1 Km 30.500 AADT for Year | For Year For Year For Year | For Year
Toll Plaza 2015-2016 2015-2016 | 2015-2016 [2015-2016 [2015-2016
AADT for year | For Year For Year For Year | For Year
2016-2017 2016-2017 | 2016-2017 | 2016-2017| 2016-2017
AADT for year | For Year For Year For Year | For Year
2017-2018 2017-2018 2017-2018 | 2017-2018 | 2017-2018
AADT for year | Foryear For year For year For year
2018-2019 2018-2019 2018-2019 | 2018-2019 | 2018-2019
AADT for year | Foryear For year For year For year
2019-2020 2019-2020 2019-2020 | 2019-2020 | 2019-2020
AADT for year | Foryear For year For year For year
9020-2021 20202021 2020-2021 | 2020-2021 | 2020-2021
AADT for year | Foryear For year For year For year
021-2022 2021-2022 2021-2022 | 2021-2022 | 2021-2022
Six Monthly )
] For April ) ) )
Data from April For April For April | For April
b9 to September 2210 3ept | 22to Sept | 22'to Sept | 22 to Sept
P 29 22 22 22
22
2 Km 105.000 | AADT for Year | For Year For Year For Year | For Year
Toll Plaza 2015-2016 2015-2016 | 2015-2016 | 2015-2016| 2015-2016
AADT for year | For Year For Year For Year | For Year
2016-2017 2016-2017 | 2016-2017 | 2016-2017| 2016-2017
AADT for year | For Year For Year For Year | For Year
017-2018 2017-2018 2017-2018 | 2017-2018| 2017-2018
AADT for year | For year For year For year For year
2018-2019 2018-2019 | 2018-2019 | 2018-2019 2018-2019
AADT for year | For year For year For year For year
2019-2020 2019-2020 | 2019-2020 | 2019-2020 2019-2020

\‘/
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SR. | LOCATION CTV Single Return Monthly | Local
NO Journey Pass Pass Traffic
Traffic Traffic Traffic
AADT for year | Foryear For year For year For year
5020-2021 20202021 2020-2021 | 2020-2021 | 2020-2021
AADT for year | For year For year For year For year
5021-2022 2021-2022 2021-2022 | 2021-2022 | 2021-2022
Six Monthly ]
) For April ) ) )
Data from April For April For April | For April
b2 to Sentember 22toSept | 2210 Sept | 22 to Sept | 22 to Sept
P 22 22 22 22
22
The locations of each of the traffic survey are illustrated in Figure 2-1.
2 » JAIPUR S
START OF PROJECT
~ 18.700 KM s
8 N ety
e R 30.500 km
& Bhol .‘“.
,}l‘
Ml "!’
o ) ./’l
P2 -
105.000 KIIVI. p
DEOLI r
~ END OF PRO.IECT“ e
165.00 KM '
Figure 2-1: Toll Plaza Locations
2.2  Classified Traffic Volume Count
The objective of conducting a Classified Traffic Volume Count is to understand the
traffic flow pattern including modal split on a roadway. The Classified Traffic Volume
Count survey has been provided by concessionaire of project highway from actual
— TOLL REVENUE AND O&M COST PROJECTION REPORT
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traffic data gathered at toll plaza locations based on monthly data shared with NHAI.

These locations are indicated in Figure 2-1 and listed in Table 2-1.

The vehicles can broadly be classified into fast moving / motorized and slow moving

/ non-motorized vehicles, which can be further classified into specific categories of

vehicles. The groupings of vehicles are further segregated to capture the tollable

vehicle categories specifically and toll exempted vehicles are counted separately. The

detailed vehicle classification system as per IRC: 64-1990 is given in table below.

Table 2-2 : Vehicle Classification System

Vehicle Type

Auto Rickshaw

Passenger Car

Car, Jeep, Taxi & Van (Old / new technology)

Mini Bus
Bus
Standard Bus
Light Goods Vehicle (LCV)
2 — Axle Truck
Truck 3 Axle Truck (HCV)

Multi Axle Truck (4-6 Axle)

Oversized Vehicles (7 or more axles)

Other Vehicles

Agriculture Tractor, Tractor & Trailer

Source - IRC: 64 — 1990

However, since project highway is currently under toll operation, the data collected is

corresponding to category of tollable vehicles. Following are the type of vehicles as

per concession agreement.

e Car/Jeep/van
e Mini Bus/LCV
e Truck/Bus
e Multi Axle

e Oversize Vehicle

TOLL REVENUE AND O&M COST PROJECTION REPORT
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2.3 Traffic Characteristic
Toll revenue of the project highway does not solely depend on traffic volume. There
are certain characteristics of traffic which have significant potential to affect toll
revenue. Component of local traffic, component of passenger and commercial traffic,
portion of return journey traffic, portion of monthly pass traffic are some such
characteristics of traffic. These will be discussed in subsequent sections of this report
2.3.1 Traffic Data
Project concessionaire has provided Traffic data for base year 2015-16, 2016-17
2017-18, 2018-19, 2019-20, 2020-21, 2021-22 and from April 2022 to September
2022 as under for both toll plazas—
Table 2-3 : Traffic Data at Toll Plaza @ Km 30.500
Annual | Annual | Annual | Annual | Annual | Annual | Annual | Average
Average | Average | Average | Average | Average | Average | Average Dall)_’
sr. | Tvoe of Daily Daily Daily Daily Daily Daily Daily | Traffic
NG V)éﬂicle Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | APri-
(Nos.) (Nos.) (Nos.) (Nos.) (Nos.) (Nos.) (Nos.) zgzeztto
FY FY FY FY FY FY FY 2052
2015-16 | 2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21 | 2021-22
1 Car 5672 7063 7360 8428 8860 9044 7684 8941
o | MINIBUS | 6o | 1530 | 1520 | 1506 | 1370 | 1086 | 377 | 304
/LCV
Truck /
3 Bus 3025 2869 2205 1109 1278 996 1178 1321
Multi
4 Axle 2190 2365 2152 1453 1402 1390 1616 2125
5 | Oversized ) 2 84 60 50 28 5 9
Vehicles
Total 12352 13838 13330 12556 12960 12515 10860 | 12791
Similar traffic data for toll plaza at km 105.000 is given as under
7 TOLL REVENUE AND O&M COST PROJECTION REPORT
GMD Four - Laning of Jaipur - Deoli Section of NH-12from Km 18.700 to Km 165.000 12

Consultants




GMD Consultants

IRB INVIT FUND

Table 2-4 : Traffic Data at Toll Plaza @ Km 105.000

Annual | Annual | Annual | Annual | Annual | Annual | Annual | Average

Average | Average | Average | Average | Average | Average | Average | Daily

sr. | Tvpe of Daily Daily Daily Daily Daily Daily Daily | Traffic

Nc; V)éflicle Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | April-

(Nos.) = | (Nos.)— | (Nos.)— | (Nos.) (Nos.) | (Nos.)— | (Nos.) | 2022 to

FY FY FY FY FY FY FY Sept

2015-16 | 2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21 | 2021-22 | 2022

1 CAR 3072 2810 2915 3276 3446 3736 3612 4072

2 Mini Bus/ 861 893 880 780 661 573 235 228
LCV

3 | Truck/Bus | 1407 819 906 691 778 767 913 922

4 leoli:tel 1637 1584 1746 1315 1248 1556 2031 2291

5 | Oversized | 5 3 25 25 19 18 6 12
Vehicles

Total 6979 6108 6472 6087 6151 6650 6798 7525

Pandemic of COVID-19 (Corona Virus) has impacted the entire world. Taking
precaution, Government of India announced a complete lockdown in last week of
March 2020 and traffic on highways was stopped which was eased out progressively
later. Traffic on project corridor is recovering at good rate but still traffic numbers
had effect of Pandemic. There after India was hit by Covid-19 second and third wave
in April 21 to July 21 and December 21 to March 22. Recovering traffic pattern was
somewhat again disturbed due to second and third wave of Covid-19. Traffic
numbers for the period from April 2020 to March 2021 are not representative of
traffic pattern at project corridor due to pandemic lockdown impact. However, for
integrity of data same shown above. NHAI also has, in principle, approved providing
extension of concession period to make up for the loss of revenue due to lockdown.
Traffic has been affected due to second wave of COVID-19 in period from April 21
to July 21 and from December 21 to March 22 due to third wave of Covid-19.
Traffic from April 2021 to March 2022 was also affected but now by and large traffic

has normalized on project stretch hence no additional recovery is considered.

The above data was arrived at by applying standard trip frequencies to monthly

passes and return journey tickets issued.

The above data was arrived at by applying standard trip frequencies to monthly
passes and return journey tickets issued. Currently there is mining ban in area which

has impacted traffic temporarily. It is reported that environment clearance is obtained

=
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by select lease holders for mining and final Supreme Court order is received in mid

November 2021. Opening of mining activity would bring positive impact on traffic

flow on project road corridor.

2.4  Data Analysis

2.4.1 Analysis of Traffic Volume Count

Understanding the character of existing traffic forms the basis of traffic forecast. The
various vehicle types having different sizes and characteristics can be converted into
a single unit called Passenger Car Unit (PCU). Passenger Car equivalents for various
vehicles are adopted based on recommendations of Indian Road Congress prescribed
in “IRC-64-1990: Guidelines for Capacity of Roads in Rural areas”. The adopted

passenger car unit values (PCU) are presented in Table 2-5.

Table 2-5 : PCU Factors Adopted for Study

Vehicle Type PCUs
Car 1.0
Mini Bus 1.5
Standard Bus 3.0
LCV/LGV 15
2 Axle Truck 3.0
3 -6 Axle Truck 4.5
MAV 4.5
Auto Rickshaw 1.0
Van/Tempo 1.0
Agriculture Tractor with Trailer 4.5
Agriculture Tractor without Trailer 15

Source: IRC: 64-1990

Traffic volume at each toll plaza was converted to PCU and same is presented

as under.
Table 2-6 : Traffic in PCU at both sections
Toll
Plaza Period PCU PCU Index
Location

FY 2015-16 26809 2.17

FY 2016-17 28629 2.07

30.500 FY 2017-18 26323 1.98

EY 2018-19 20823 1.66

| ~GMD
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24.2

Toll
Plaza Period PCU PCU Index
Location
FY 2019-20 21283 1.64
FY 2020-21 19998 1.60
oy 202122 19077 1.76
FY 2022-23 23098 18l
FY 2015-16 15963 2.29
FY 2016-17 13747 2.25
FY 2017-18 14917 2.30
105.000 | rv 201810 12549 2.06
FY 2019-20 12472 2.03
FY 2020-21 13979 2.10
FY 2021-22 15871 2.33
oV 202223 17542 2.33

It can be observed from above that project traffic has a PCU index ranging 1.5 to 2.2

which indicates good mix of commercial and passenger traffic.

Components of Traffic

As discussed previously, components of traffic volume play an important role in
determining project revenue. A larger component of commercial traffic with higher
axle configuration adds to project revenue positively. Similarly, a larger component

of local traffic affects the project revenue potential negatively.

For the purpose of analysis, the recent yearly traffic numbers for year 2021-22 have

been considered as the base numbers.

It is observed that car traffic forms 70% of total traffic at toll plaza location 30.5
while multi axle vehicles are 17% of total traffic. 10% of traffic is Truck /Bus while
LCV traffic forms the balance 3%. Overall, about 30% of traffic is commercial in

nature.

At toll plaza location 105.0 car traffic forms 54% of total traffic at toll plaza while
multi axle and LCV are 31% and 3%. Truck/ Bus volume is 12% of the total traffic.

— TOLL REVENUE AND O&M COST PROJECTION REPORT
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Overall, about 46% of traffic is commercial in nature which is higher as compared to

toll plaza location 30.5.

Another important bifurcation of traffic is components of traffic with respect various
type of toll ticketing like

1. Single Journey

2. Return Journey

3. Overweight Vehicles (Concessionaire provided special tariff for this category)
4. Monthly Pass (Local and General)

Following table provides numbers of vehicle falling in each of above category on
base year 2015-16, 2016-17, 2017-18, 2018-19, 2019-20 2020-21, 2021-22 and April
2022 to September 2022.

Table 2-7 : Journey Type Bifurcation of Traffic at KM 30.500

Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic -\r/:)?{]frﬁ
Volum | Volum | Volum | Volum | Volum | Volum | Volum o
Sr e e e e e e e (Nos))
Nc; Type (Nos.) | (Nos.) | (Nos.) | (Nos.) | (Nos.) | (Nos.) | (Nos.) for'
for FY | for FY | for FY FY FY FY for FY April-
2015- | 2016- | 2017- | 2018- | 2019- | 2020- | 2021- 22 to
16 17 18 19 20 21 22
Sep-22
1 | Sindle 1 ou0 | 4703 | 4852 | 4395 | 5113 | 6409 | 4900 | 5219
Journey
o | ReWm | .66 | 6458 | 6174 | 5372 | 5188 | 3676 | ©898 | 7448
Journey
g |Overweigh | oop | 369 | 131 | 314 2 0 0 0
t vehicles
4 MSQEZ'V 1409 | 2308 | 2173 | 2475 | 2657 | 2430 | 102 | 124
A significant part of the traffic at KM 30.500 is return journey (58%) followed by
single journey (41%) and monthly passes which share 1% of the total traffic volume.
Overweight vehicle shares have reduced to almost nil.
Similarly, traffic numbers for type of journey at KM 105.000 are given in following
table.
7 TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 2-8 : Journey Type Bifurcation of Traffic at KM 105.000

Traffi | Traffi | Traffi | Traffi | Traffi | Traffi | Traffi .
Traffic
C C C C C C C Volume
Volu Volu Volu Volu Volu Volu Volu (Nos.)
Sr. No Tvpe me me me me me me me for'
: yp (Nos) | (Nos) | (Nos) | (Nos) | (Nos) | (Nos) | (Nos) | A%
for FY | for FY | for FY FY FY FY for FY 22 to
2015- | 2016- | 2017- | 2018- | 2019- | 2020- | 2021- | oo )
16 17 18 19 20 7 22 P
1 Single | 5075 | 3314 | 3422 | 2099 | 3379 | 4475 | 3950 | 3994
Journey
2 Retun | 00 | 1888 | 2248 | 2036 | 1078 | 1634 | 2816 | 3494
Journey
g | Overweight | 4,0 | 515 | 109 | 252 | 6 0 0 0
vehicles
4 Mgg;z'y 1380 | 691 | 693 | soo | 7ss | 941 | 32 37

Here single journey (53%) forms highest portion of traffic followed by return journey

(46%) and monthly pass journey (1%). It can be observed as 105.000 is

predominantly a rural part, monthly passes and return journey components have

reduced as compared to location 30.500. Component of overweight vehicle remain

same though.

2.5  Secondary Data Collection
There are several other factors which have substantial impact on traffic pattern and
growth on any project corridor. Following are some of such important factors
e Industrial development around project corridor and its catchment
e Educational infrastructure along project corridor
e Demographic pattern
e Urban area development
e Tourism potential
e Upcoming major infrastructural or Industrial projects
e Special Industry in project corridor
e Overall trends of economic growth local as well as national / regional
/———— TOLL REVENUE AND O&M COST PROJECTION REPORT
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Hence in addition to traffic details on project site, secondary data was also collected

from the various sources. Typical secondary data includes the following:

1. Vehicle registration data of regional and national level.
2. Economic Data

a) GDP

b) NSDP

c) Population Growth

d)  Per Capita Income growth

e) Industrial Growth

f)  Special Industry Potential

g) Regional and National development vision / plan

h)  Any other relevant data

7 TOLL REVENUE AND O&M COST PROJECTION REPORT
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CHAPTER 3
GROWTH OF TRAFFIC ON PROJECT HIGHWAY

3.1 Introduction

Traffic growth is a function of the interplay of a number of contributory factors such
as National economy, Government policy, socio-economic conditions of the people,
and changes in land uses along the project corridor precincts etc. As these factors
have a number of uncertainties associated with them, forecasts of traffic are
dependent on the forecasts of factors such as population, gross domestic product
(GDP), vehicle ownership, per capita income (PCI), agricultural output, fuel
consumption etc. Future pattern of change in these factors can be estimated with only
a reasonable degree of accuracy and hence the resultant traffic forecast levels may

not be precise.

Traffic growth forecast for project corridor Jaipur — Deoli section of NH-12 has been
done taking above factors into consideration. “IRC: 108-2015-Guidelines for
Traffic Prediction on Rural Highways” is established best practice and has been

used for traffic growth forecast.
3.2 Trend Analysis

One of the methods of estimation of future rate of traffic growth is to assume the
same rate of growth as experienced in the past. However, it may be noted that major
influencing factors which reflect Economic conditions such as GDP, agricultural
output, industrial output, national policies etc. are susceptible to change over a longer
period of time and necessary adjustments need to be made to past trends to account

for these changes.

Thus, we have considered the Elasticity model of growth projection which is one of
the most widely acceptable methods for traffic forecast and is recommended in IRC:
108-2015-Guidelines for Traffic Prediction on Rural Highways.

In this method past trends of any vehicular data are paired with an economic
indicator and a regression analysis is done to yield the economic model of growth.
Growth of vehicle traffic varies for different type of vehicle. It is a proven fact that
growth patterns for passenger and goods vehicles are different. Traffic growth on any
highway typically depends on a number of economic parameters. The most

important and direct parameters are given as under

"7 TOLL REVENUE AND O&M COST PROJECTION REPORT
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e Per Capita Income

e Net State Domestic Product (NSDP)

e Population
It is observed that the ownership of a car is more closely related to affordability
hence per capita is the index which closely fits with growth of car traffic among
other criteria. In similar fashion, following pairs of vehicle type and independent
variable can be established for elasticity modeling of growth.

e Car/ Jeep — Par Capita Income

e Bus/ Minibus — Population

e Trucks / Heavy / Goods Vehicle — NSDP

Time series data of vehicle (both passenger and goods) Registered in state of

Rajasthan is used as the base data for analysis of growth.

3.3 Estimation of Traffic Demand Elasticity

Elasticity of traffic demand is defined as the rate at which traffic intensity varies due
to change in the corresponding indicator selected. Hence, in order to estimate the
elasticity of traffic demand, it is necessary to establish the relationship between the
growth in number of given categories of vehicle with one of the economic variables
considered, such as NSDP, per capita income and population growth. Latest
available data for vehicle registration, per capita income, NSDP and population is

used in analysis

As per IRC: 108-2015 the model for estimating elasticity index for the project

corridor is of the following form and is as given below:

Log (P) = kxLog (El) + A

Where,
P = Number of Vehicles (Mode wise)
El = Economic Indicator
A = Regression constant
k = Elasticity coefficient (Regression coefficient)

The elasticity for car and bus (passenger vehicles) is calculated based on the
Population and Per Capita Domestic Product (PCDP) and the elasticity for trucks is
calculated based on the Net State Domestic Product (NSDP).

Following tables and graphs depict regression and elasticity of growth model.
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Table 3-1 : Per Capita Income Vs Car

var | por | cor | B | bm | Ol | A
2004 18565 397290 4.27 5.60

2005 19445 417701 4.29 5.62 5%

2006 21342 467675 4.33 5.67 10%

2007 21922 524723 4.34 5.72 3%

2008 23356 585161 437 5.77 7%

2009 24304 659616 4.39 5.82 4%

2010 27502 748295 4.44 5.87 13%

2011 29612 845909 4.47 5.93 8%

2012 30839 | 947598 4.49 5.98 4%

2013 31386 | 1053406 450 6.02 2%

2014 33186 | 1171267 452 6.07 6% 6.0%

Regression analysis of same is given in figure below

6.10
6.00
y = 1.8331x - 2.2413
5.90 R2=0-9862
§
o .80
(@)
-
5.70
% Log Car
5.60
——Linear (Log Car)
5.50 T T T T T 1
4.25 4.30 4.35 4.40 4.45 4.50 4.55
Log PCI

Figure 3-1: Regression and Elasticity PCI vs. Car-Extrapolation
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Table 3-2 : Population Vs Bus

Year | Population | Buses :;gg :532 GrPc;)vK\)/th 'évr%"mar?ﬁ
2004 59984000 57542 7.78 4.76

2005 | 61136000 | 60979 7.79 4.79 2%

2006 | 62377000 | 63320 7.80 4.80 2%

2007 63407000 | 65605 7.80 4.82 2%

2008 64533000 69298 7.81 4.84 2%

2009 65650000 73257 7.82 4.86 2%

2010 | 66750000 | 77980 7.82 4.89 2%

2011 68548437 | 83345 7.84 4.92 3%

2012 70314000 88616 7.85 4.95 3%

2013 71584000 93892 7.85 4.97 2%

2014 72877000 97650 7.86 4.99 2% 1.97%

Regression analysis of same is given in figure below

5.05
y=2.7738x - 16.817
5.00 R2=0.9972
4.95
S 4.90
sl
(2]
S 4.85
4% LogBus
4.80
——Linear (Log Bus)
4.75
4-70 T T T T T 1
7.76 7.78 7.80 7.82 7.84 7.86 7.88

Log Population

Figure 3-2: Regression and Elasticity Population vs. Bus — Extrapolation
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Elasticity of goods traffic has been worked out by regression analysis with NSDP.

Following table represents the data and details.

Table 3-3 : Goods Traffic Vs NSDP

Average
Year NSDP Trucks NLDOSgP TIFSgk é\l ria/fh Growth
(5 Year)
2004 | 112636000 | 186431 8.05 5.27
2005 | 120202000 | 206381 8.08 5.31 7%
2006 | 134350000 | 232007 8.13 5.37 12%
2007 | 140471000 | 252109 8.15 5.40 5%
2008 | 152284000 | 266048 8.18 5.42 8%
2009 | 161159000 | 289925 8.21 5.46 6%
2010 | 185366000 | 323273 8.27 551 15%
2011 | 202749000 | 362028 8.31 5.56 9%
2012 | 214391000 | 401983 8.33 5.60 6%
2013 | 224632000 | 434379 8.35 5.64 5%
2014 | 237530000 | 472365 8.38 5.67 6% 7.43%
Following figure depict regression analysis and extrapolation.
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Figure 3-3: Regression and Elasticity NSDP vs. Goods Traffic — extrapolation
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Using the regression analysis above, we have arrived at the elasticity of traffic
demand for each class of vehicle to a given change in relevant economic indicators.
Average traffic growth of a vehicle class is multiplied by the corresponding elasticity
coefficient to arrive at traffic growth. R2is statistical measure of how close the data
are to the fitted regression line. It varies from 0 to 1. Higher the value of R?> more

representative is the regression model of data.

The results of these analyses for the good fit as reflected by R? values are presented

in the Table below

Table 3-4 : Summary Regression Analysis

. . Elasticity Growth
Vehicle |Independent | Regression . Average .
State Category Variable Equation R Square | Coefficient Growth Elastic
(y) Model
y = Rz -
CarlJeep PCI 1.8331x - 0.9862 1.8331 6.03% | 11.05%
-2.2413 '
C —
S_-j _ y= R2 =
3 Bus Population | 2.7738x - 0.9972 2.7738 | 1.97% | 5.46%
= -16.8173 |
y = R2 —
Truck NSDP 1.1819x - 09923 1.1819 7.43% | 8.78%
-4.2417 '

Economic model for predicting growth is good tool, however other local, regional,
national factors should also be considered before finalizing growth factors.
Considering factors such as proposed developments and other influencing economic
factors, moderated growth should be considered. These factors are discussed in

subsequent sections.

3.4 Analysis of Historic Traffic Data

Historic traffic data forms useful information for any highway project. It provides
useful information for establishing past trend of growth. Project stretch of Jaipur to
Deoli has recently been commissioned and tolling only commenced in 2013-14. Only
3-4 years traffic data is available with project concessionaire. Following factors also

have added to inconsistency in traffic volume on project during previous years.

a) Demonetization in November 2016

b) Ban on mining in Rajasthan

¢) Incomplete project stretch (last 4 km was completed recently)
d) Covid-19 Impact from Feb-20 onwards by successive waves
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It is assumed that as project is now completed after adding the balance length, the
impact of demonetization is diminishing, and mining ban has also been lifted in area.

This had impacted the traffic growth adversely.

Traffic on project stretch was affected due to COVID-19 lockdown announced by
Central government in March 2020. Traffic is affected by subsequent second and
third waves as well in year 2021-22. Traffic for period from April 2021 to March
2022 was also impacted due to COVID-19 lockdown hence same is not considered

for historical growth.
3.5 Other Factors Influencing Growth

There are many factors which have impact on traffic growth. As discussed previously

these factors can be economic, social, educational, and industrial.
Potentiality of such factors for project highway is discussed as under.
ECONOMY

After witnessing a slowdown during 2011-12, the economy recovered in 2013-14,
and a high growth rate of GDP was recorded in up to 2018-19. Pandemic of COVID-
19 impacted all economies of world including India. Following figure show trend of
GDP growth in India.

10% 8.50% 8.26% 8.70%
gy, [06%  T:86%°  7.419800%0% 7.50%
6% 5.2495.46% " | = =" |
4.04%
o 200 FFEEEEREEREDR = - i ‘
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0
-6% ’LQ‘LP
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-7.25%

# GDP Growth Rate in India

Source: RBI - Macro Economic Indicators & World Economic Outloook Update Jan 22

Figure 3-4 : Growth of GDP in India

FY 2017-18 recorded a growth of 6.7% which had slight impact of GST and
demonetization. Indian economy appears on recovery path with estimated growth of
6.8% in FY 2018-19. Government took major policy decision including tax

infrastructure reforming, banking sector improvement and ease of doing business.

7 TOLL REVENUE AND O&M COST PROJECTION REPORT

GMD Four - Laning of Jaipur - Deoli Section of NH-12from Km 18.700 to Km 165.000 25
Consultants




GMD Consultants IRB INVIT FUND

Major economies of world collapsed due to pandemic COVID-19 including India.
Indian economy is also registered negative growth in financial year 2020-21. After
that Indian economy recovered handsomely and registered a growth of about 9% in
Year 2021-22. This was partly due to low base of year 2020-21 as well.

Honorable Prime Minister has announced a major relief package of Rs. 20 lakh
crores which is about 10% of GDP. This is aimed at turning this major crisis of
COVID-19 into opportunity by providing major impetus to industrial production to
the limit of becoming a self-reliant economy. With major thrust of this package being
on Make -In- India it is expected that industry in India would grow at rapid pace and
recover handsomely in post COVID-19 scenario. World Economic Outlook update

also has predicted a growth rate of about 7.5 % in next year 2022-23.

3.6 Recommended Growth Rates of Traffic

Based on the above analysis and after giving due consideration to the entire listed
factors, the following overall growth rates are recommended for each category of
vehicle as under. Rate of growth is moderated in light of overall regional trend.
Growth of Multi-Axle is kept slightly higher as trend of technological advances in
logistic industry favors multi-axle over 2/3 axle carriage. It is also expected that as
the economy moves from developing to developed, rate of growth diminishes. Same

growth rate is not sustainable for long.

Temporary disruptions caused by implementation of Goods and Service Tax (GST)
and demonetization have dissipated, and growth of economy has significantly
improved since then. Curb on mining activity in area due to ban on quarrying has
affected traffic on this project. It is expected that complete mining ban would be

lifted soon, and traffic would normalize.

Growth rates are recommended for three scenarios for sensitivity analysis namely
Optimistic, Pessimistic and Most Likely with a positive and negative variation
0.5% from Most Likely case.
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Table 3-5 : Recommended Growth Rates Optimistic

Consultants
|

Uﬂlteoh?gfjr/ 2021- | 2023- | 2026- | 2031- | 2036- 22%‘216'
2023 2026 2031 2036 2041
Type
9.51% 8.69% 7.54% 6.46% 5.45% 4.50%
CAR
Mini Bus | 6.25% | 5.67% | 523% | 452% | 359% | 2.70%
/LCV
6.81% 6.81% 5.97% 5.19% 4.47% 3.81%
Truck / Bus
) 6.81% 5.76% 5.06% 4.41% 3.81% 3.26%
Multi Axle
Oversized | 6.81% | 576% | 506% | 441% | 3.81% | 3.26%
Vehicles
Table 3-6 : Recommended Growth Rates Pessimistic
Year/ 2021- 2023- 2026- 2031- 2036- 2041-
Vehicle Type | 2023 2026 2031 2036 2041 2046
8.51% 7.69% 6.54% 5.46% 4.45% 3.50%
CAR
Mini Bus 525% | 4.67% | 423% | 3.52% | 259% | 1.70%
/LCV
5.81% 5.81% 4.97% 4.19% 3.47% 2.81%
Truck / Bus
) 5.81% 4.76% 4.06% 3.41% 2.81% 2.26%
Multi Axle
Vehicles
Table 3-7 : Recommended Growth Rates Most Likely
Vﬁ\?glle 2021- | 2023- | 2026- | 2031- | 2036- 22%116'
2023 2026 2031 2036 2041
Type
9.01% 8.19% 7.04% 5.96% 4.95% 4.00%
CAR
Mini Bus 5.75% 5.17% 4.73% 4.02% 3.09% 2.20%
/LCV
6.31% 6.31% 5.47% 4.69% 3.97% 3.31%
Truck / Bus
0 0, 0, 0 0 o)
Multi Axle 6.31% 5.26% 4.56% 3.91% 3.31% 2.76%
Oversized 6.31% 5.26% 4.56% 3.91% 3.31% 2.76%
Vehicles
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Currently there is ban on mining and quarrying in Rajasthan. Rajasthan government
has started giving permission to mining in piecemeal basis. It is reported that
environment clearance is obtained by select lease holders for mining and they are
waiting for final Supreme Court order to start mining. Opening of mining activity

would bring positive impact on traffic flow on project road corridor.

3.7 COVID-19 Impact

Corona virus crisis affected the traffic since March 2020 onwards. Traffic in year
2020-21 was negatively affected by lockdown. Impact of Covid-19 is analyzed in
next section of this chapter. All social and economic activities had been completely
disrupted due worldwide pandemic of Corona Virus. This had affected traffic on
project stretch as well. Traffic was severely affected form March 2020 due to
lockdown. Government considered partial lifting of lockdown and allowing selective
economic activities on zone-to-zone basis in May 2020. Government has decided to
open economic activities in phases and by now almost all the activities are open with
some restrictions.

Concessionaire shared traffic data for year 2020-21 and 2021-22. At all toll plaza
commercial traffic has almost reached back to previous level. Passenger traffic,
which picked up quite late, has also recovered handsomely in later months and has
reached back to original level. But traffic was further affected due to second wave of
COVID-19 in April 21 to July 21 and third wave in December 2021 to March 2022.

Government has announced a mega economic stimulate and package of Rs. 20 Lakh
Crore to bring the economy back on track and recover the losses. But now by and
large traffic is normalized on project stretch hence no additional recovery growth is

taken in projections now.
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CHAPTER 4
TRAFFIC FORECAST

4.1 Traffic Projections

Growth rates recommended in previous section of report are used to arrive at traffic
projections for future years. Toll plaza wise futuristic traffic projection is given in

tables below.
These projections have been done for following three cases of growth

1.  Optimistic Scenario
2. Pessimistic Scenario
3. Most Likely Scenario
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(Optimistic Growth Scenario)

Table 4-1 : Total Tollable Traffic @ Toll Plaza 1- Chainage 30.500 KM

Minibus

Truck/

Multi

Oversized

Total

Year | CAR 1 cv | Bus axle | Vehicles | No. | 'o@lPCU
200223 | 8941 | 394 1321 | 2125 9 12791 | 23008
202324 | 9792 | 419 1411 | 2270 9 13901 | 24909
20pa25 | 10722 | 444 1507 | 2424 9 15106 | 26858
202526 | 11530 | 467 1596 | 2547 9 16149 | 28521
200627 | 12399 | 49l 1692 | 2676 9 17267 | 30294
202728 | 13334 | 516 1792 | 2811 9 18462 | 32174
202829 | 14339 | 543 1899 | 2953 9 19743 | 34180
200930 | 15421 | 570 | 2013 | 3102 9 21115 | 36315
2030.31 | 16416 | 595 | 2117 | 3238 9 22375 | 38271
203132 | 17476 | 622 | 2227 | 3380 9 23714 | 40341
2032.33 | 18604 | 649 | 2342 | 3528 9 25132 | 42520
2033.34 | 19805 | 677 | 2464 | 3683 9 26638 | 44827
203435 | 21084 | 707 | 2591 | 3845 9 28236 | 47261
203536 | 22233 | 732 | 2706 | 3991 9 29671 | 49449
2036.37 | 23444 | 758 | 2828 | 4143 9 31182 | 51749
203738 | 24720 | 785 | 2954 | 4301 9 32769 | 54155
2033.39 | 26066 | 812 | 3086 | 4465 9 34438 | 56675
203940 | 27485 | 840 | 3224 | 4635 9 36193 | 59315
204041 | 28724 | 863 | 3347 | 4786 9 37729 | 61637
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(Optimistic Growth Scenario)

Table 4-2 : Total Tollable Traffic @ Toll Plaza 2- Chainage 105.000 KM

2022-23 4072 228 922 2291 12 7525 17542
2023-24 4458 243 985 2447 12 8145 18843
2024-25 4882 258 1051 2614 12 8817 20239
2025-26 5250 272 1114 2746 12 9394 21411
2026-27 5646 286 1180 2886 12 10010 22656
2027-28 6072 300 1250 3033 12 10667 23975
2028-29 6530 316 1324 3187 12 11369 25372
2029-30 7022 332 1403 3348 12 12117 26849
2030-31 7476 347 1475 3495 12 12805 28203
2031-32 7958 363 1551 3649 12 13533 29630
2032-33 8472 379 1631 3810 12 14304 31133
2033-34 9019 396 1715 3978 12 15120 32713
2034-35 9602 414 1804 4153 12 15985 34378
2035-36 | 10125 428 1885 4312 12 16762 35880
2036-37 10676 443 1968 4477 12 17576 37445
2037-38 | 11258 459 2056 4648 12 18433 39085
2038-39 | 11871 475 2148 4825 12 19331 40794
2039-40 | 12518 492 2244 5009 12 20275 42583
2040-41 | 13081 506 2330 5172 12 21101 44158
‘\;/_ TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 4-3 : Total Tollable Traffic @ Toll Plaza 1- Chainage 30.500 KM
(Pessimistic Growth Scenario)

vear | can | Ml | Toud | Muti- | Quersied| Tl | o pcy
2022-23 8941 394 1321 2125 9 12791 23098
2023-24 9703 415 1399 2249 9 13775 24684
2024-25 | 10529 436 1480 2379 9 14833 26369
2025-26 | 11217 454 1553 2476 9 15709 27740
2026-27 | 11951 472 1631 2577 9 16640 29189
2027-28 | 12732 492 1712 2681 9 17626 30711
2028-29 | 13565 512 1797 2789 9 18672 32315
2029-30 | 14452 533 1886 2902 9 19782 34009
2030-31 | 15240 551 1965 3000 9 20765 35502
2031-32 | 16072 571 2047 3102 9 21801 37069
2032-33 | 16949 591 2132 3208 9 22889 38708
2033-34 | 17874 611 2221 3317 9 24032 40421
2034-35 | 18849 632 2314 3430 9 25234 42215
2035-36 | 19687 649 2395 3526 9 26266 43753
2036-37 | 20562 666 2478 3624 9 27339 45344
2037-38 | 21477 683 2563 3726 9 28458 46998
2038-39 | 22432 700 2651 3830 9 29622 48711
2039-40 | 23430 718 2743 3938 9 30838 50498
2040-41 | 24251 731 2821 4027 9 31839 51973
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Table 4-4 : Total Tollable Traffic@ Toll Plaza 2- Chainage 105.000 KM

(Pessimistic Growth Scenario)

vear | can | Mol | Tl | Ml | oot | Tl | 1 pcy

2022-23 4072 228 922 2291 12 7525 17542
2023-24 4418 241 976 2424 12 8071 18670
2024-25 4794 253 1032 2565 12 8656 19866
2025-26 5107 263 1083 2669 12 9134 20815
2026-27 5441 275 1137 2778 12 9643 21820
2027-28 5797 287 1193 2890 12 10179 22866
2028-29 6175 299 1252 3007 12 10745 23965
2029-30 6579 311 1314 3129 12 11345 25122
2030-31 6938 322 1369 3235 12 11876 26140
2031-32 7316 334 1426 3345 12 12433 27202
2032-33 7715 346 1485 3459 12 13017 28309
2033-34 8136 358 1547 3577 12 13630 29465
2034-35 8580 370 1612 3699 12 14273 30671
2035-36 8962 380 1668 3803 12 14825 31704
2036-37 9360 390 1725 3909 12 15396 32765
2037-38 9776 400 1784 4019 12 15991 33868
2038-39 10210 410 1846 4132 12 16610 35011
2039-40 10664 420 1910 4248 12 17254 36194
2040-41 11038 428 1964 4344 12 17786 37174
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Table 4-5 : Total Tollable Traffic @ Toll Plaza 1- Chainage 30.500 KM
(Most Likely Growth Scenario)

ver | cag | Mo | T | wuli | Qwried| Toml | Tom
2022-23 8941 394 1321 2125 9 12791 23098
2023-24 9748 417 1405 2259 9 13838 24795
2024-25 10625 440 1493 2401 9 14968 26609
2025-26 11373 460 1575 2510 9 15927 28124
2026-27 12173 481 1661 2624 9 16948 29726
2027-28 13030 504 1752 2744 9 18039 31431
2028-29 13947 527 1848 2869 9 19200 33233
2029-30 14929 551 1948 2999 9 20436 35136
2030-31 15818 572 2040 3116 9 21555 36859
2031-32 16760 595 2136 3238 9 22738 38672
2032-33 17759 619 2236 3364 9 23987 40574
2033-34 18816 643 2341 3496 9 25305 42576
2034-35 19937 668 2450 3632 9 26696 44674
2035-36 20924 688 2547 3752 9 27920 46522
2036-37 21958 709 2647 3876 9 29199 48445
2037-38 23044 730 2752 4005 9 30540 50458
2038-39 24183 753 2861 4137 9 31943 52553
2039-40 25379 776 2974 4273 9 33411 54734
2040-41 26395 793 3072 4391 9 34660 56601
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Table 4-6 : Total Tollable Traffic @ Toll Plaza 2- Chainage 105.000 KM
(Most Likely Growth Scenario)

Year CAR Minibus | Truck/ Multi Over_sized Total Total
/ILCV Bus axle Vehicles No. PCU

2022-23 4072 228 922 2201 12 7525 17542
2023-24 4438 242 980 2435 12 8107 18753
2024-25 4838 256 1042 2589 12 8737 20053
2025-26 5178 268 1099 2707 12 9264 21113
2026-27 5542 280 1158 2830 12 9822 22225
2027-28 5932 293 1221 2959 12 10417 23404
2028-29 6349 307 1287 3094 12 11049 24648
2029-30 6797 321 1357 3236 12 11723 25966
2030-31 7201 333 1421 3363 12 12330 27151
2031-32 7631 347 1487 3494 12 12971 28390
2032-33 8086 361 1557 3631 12 13647 29692
2033-34 8568 375 1630 3773 12 14358 31053
2034-35 9078 390 1706 3920 12 15106 32475
2035-36 9528 402 1773 4050 12 15765 33729
2036-37 10000 414 1843 4185 12 16454 35037
2037-38 10494 426 1916 4322 12 17170 36384
2038-39 11013 439 1991 4464 12 17919 37787
2039-40 11558 453 2070 4611 12 18704 39251
2040-41 12021 463 2138 4739 12 19373 40509

4.2 Modification in Concession Period

As per Article 29 of the concession agreement, if actual traffic on the project falls
short or exceeds Target Traffic on project highway on defined date, concession
period shall be modified subject to calculation stipulated therein. For Jaipur - Deoli

project, the Target Date and Target Traffic are defined as under:

Target Date - 1 October 2018
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Target Traffic - 30344 in PCU

It was observed that as per traffic projections, traffic volume fell short of target traffic

and concession period is expected to extend by about 5 years.

Due to the suspension in toll in the year FY17 because of demonetization for a period

of 24 days, the Concessionaire would be entitled to extension of additional 24 days

Traffic was severely impacted on project highway during initial lockdown period.
NHAI has declared a policy of providing extension of concession to make up for
revenue loss during lockdown. It is expected that extension would be provided to

project concession period on this account as well.

Accordingly, traffic and revenue projections have been worked out up to year 2040-
41.
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CHAPTER 5
FORECAST OF TOLL REVENUE

5.1 General

This chapter presents the tolling rate calculations, categories and toll revenue of the

project.
5.2 Discount Categories

As per the Toll Notification (Schedule R) the following discounts have been

considered:

1. Monthly Pass: For frequent users monthly pass is issued for 50 trips per
month. The discount factor works out to 33.33% for 50 journeys. Similarly,
there is a pass for 100 trips per month as well, with a discount factor of
33.33% for 100 journeys.

2. Daily Pass (for Return Trip): A 75% discount will be offered on the return

trip.

3. Single Journey: Full single journey toll would be charged to this category of

vehicles who are infrequent travelers or whose frequency does not yield any

discount from the above categories.
4. Local Car/ Jeep / Van to be charged at Rs 150 per month (2007)

Building of inflation and escalation of rate on the basis of WPI are done as per

toll notification (Schedule R) as given under

The formula for determining the applicable rate of fee shall be as follows:-

Applicable rate of fee = base rate + base rate X WPI AAWPI B X 0.4

Factor of inflation / growth has been incorporated as per Schedule R. WPI are
available up to 2021-22. A moderate growth in Wholesale Price Index (WPI) has
been assumed after that. Following graph provides projection of rate of inflation
(WPI) in India. Data has been taken from Office of Economic Advisor web site
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(www.eaindustry.nic.in). WPI for year 2017-18 and 2018-2019 is worked back by
applying a correlation factor for 2004-05 series as 2017-18 and 2018-2019 data is

available in 2011-12 series only. Ratio of WPI for year 2016-17 for both series is
used for conversion of WPI in 2004-05 series.
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Figure 5-1 : Historical Rate of WPI Inflation in India

Except the negative growth of WPI in year 2015-16 average inflation in WPI from
year 2005-2021 is 5.00%. For Future year initially it is takes 5% and suitably stepped

down for future year.

It has been observed that project corridor witness’s high percentage of overweight
vehicles. In response to same, Concessionaire has further declared special rates for
overweight vehicles which are applicable on project corridor.

These overweight categories and rate on base year (2015-16) are given as under

Table 5-1 : Overweight Traffic Rate

Category Rate (Rs)
LCV (Single Journey of Ten Times) 1300
LCV (Single Journey of Two Times) 260
Truck/ Bus (Single Journey of Ten Times) 2700
7 TOLL REVENUE AND O&M COST PROJECTION REPORT
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Category Rate (Rs)
Truck/ Bus(Single Journey of Two Times) 540
Multi Axle Vehicle (Single Journey of Ten Times) 4150
Multi Axle Vehicle (Single Journey of Two Times) 830

Normal escalation in the basis of WPI would be applicable to these rates as well.

In addition to above concessive has also declared special rates for overweight return

journey as under

Table 5-2 : Special Overweight Return Pass

Category Rate (Rs.)
Mini Bus /LCV 170
Truck/Bus 210
Multi Axle 205

These rates would be escalated at normal inflation rate.

5.3 Estimation of Toll Rates

As per the applicable MORTH notification and Schedule R of contract agreement,
the following Base rate of fee for the categories mentioned in the table stands true in
the National Highways Fee Rules, 2008.

Table 5-3 : Base Toll Rates 2007 - 08

: Base Rate of Fee
Type of Vehicle :
/ Km (in Rs.)
Car, Jeep, Van or Light Motor Vehicle 0.65
Light Commercial Vehicle, Light Goods Vehicle or Mini Bus 1.05
Bus or Truck (2 Axle) 2.2
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: Base Rate of Fee
Type of Vehicle :
/ Km (in Rs.)
Three Axle commercial vehicles 2.4
Heavy Construction Machinery (HCM) or Earth Moving 345
Equipment (EME) or Multi Axle Vehicle (MAV) (4-6 axles) '
Oversized Vehicle (seven or more axles) 4.2

There are number of bypasses and structures in each package. Equivalent length for
structures is added to tollable length at each toll plaza. Bypasses having cost more
than Rs. 10 Cr. are to be charged 1.5 times the normal fee. This has been
incorporated in rates. Following table provides details of tollable lengths at each toll

plaza

Table 5-4 : Tollable Length Jaipur — Deoli section of NH -12

Equivalent Tollable highway
Toll Plaza| Length Bypass Cost Strugture lenath +
Chainage (km) (Cr) g structure length
(km) (km)
64.5
30.500 59.164 (Chaksu Bypass) - 59.194
105.000 66.500 - - 66.50

Additional rate for bypass having cost more than 10 Cr has been added as per
schedule -R in toll rates for toll plaza at 30.50 km

Other than this there is no structure or bypass which qualifies for additional toll rate

at any toll plaza.

Toll rates are calculated as per guidelines provided in schedule R (rounded to nearest
Rs. five) for the concession period and are given below. Since applicable length of

highway length is equal for both plazas, applicable toll rates are also same

Thus, worked out rates for various categories of vehicle and discounts are given as

under;
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Table 5-5 : Toll Rates for Single Journey @ Km 30.500

2022-23 110 175 365 570 710
2023-24 120 185 385 595 745
2024-25 125 195 405 625 785
2025-26 130 205 425 660 825
2026-27 135 215 450 695 865
2027-28 145 225 470 730 910
2028-29 150 240 495 765 955
2029-30 160 250 515 800 1000
2030-31 165 260 540 840 1050
2031-32 175 275 570 880 1100
2032-33 180 290 595 925 1150
2033-34 190 300 625 970 1210
2034-35 200 315 655 1015 1265
2035-36 210 330 690 1065 1330
2036-37 220 350 720 1115 1395
2037-38 230 365 755 1170 1465
2038-39 245 385 795 1230 1535
2039-40 255 405 835 1290 1610
2040-41 265 425 875 1355 1690
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Table 5-6 : Toll Rates for Return Journey @ Km 30.500

ver | CAR | Lcv | Tk e Quersized
MAV
2022-23 170 265 550 855 1065
202324 175 280 580 895 1120
2024-25 185 295 610 940 1175
2025-26 195 310 640 990 1235
2026-27 205 325 670 1040 1300
2027-28 215 340 705 1095 1365
9028-29 225 360 740 1145 1430
9029-30 235 375 775 1200 1500
2030-31 250 395 815 1260 1570
9031-32 260 410 855 1320 1650
9032-33 275 430 895 1385 1730
2033-34 285 455 940 1450 1810
2034-35 300 475 985 1525 1900
2035-36 315 500 1030 1595 1995
2036-37 330 525 1085 1675 2090
2037-38 345 550 1135 1760 2195
2038-39 365 575 1190 1845 2305
2039-40 380 605 1250 1935 2420
2040-41 400 635 1315 2035 2540
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Table 5-7 : Toll Rates for Overweight Ticket @ Km 30.500

Multi Multi
LCV LCV Tgﬁ‘/ Tgt‘;k/ Axle Axle

(Single (Single : X Vehicle Vehicle

(Single (Single ; :
Year Journey | Journey (Single (Single
Journey | Journey
of Ten of Two Journey | Journey
: : of Ten of Two

Times) Times) Times) Times) of Ten of Two

Times) Times)
2022-23 1750 350 3650 730 5700 1140
2023-24 1850 370 3850 770 5950 1190
2024-25 1950 390 4050 810 6250 1250
2025-26 2050 410 4250 850 6600 1320
2026-27 2150 430 4500 900 6950 1390
2027-28 2250 450 4700 940 7300 1460
2028-29 2400 480 4950 990 7650 1530
2029-30 2500 500 5150 1030 8000 1600
2030-31 2600 520 5400 1080 8400 1680
2031-32 2750 550 5700 1140 8800 1760
2032-33 2900 580 5950 1190 9250 1850
2033-34 3000 600 6250 1250 9700 1940
2034-35 3150 630 6550 1310 10150 2030
2035-36 3300 660 6900 1380 10650 2130
2036-37 3500 700 7200 1440 11150 2230
2037-38 3650 730 7550 1510 11700 2340
2038-39 3850 770 7950 1590 12300 2460
2039-40 4050 810 8350 1670 12900 2580
2040-41 4250 850 8750 1750 13550 2710
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Table 5-8 : Toll Rates for Overweight Return Ticket (RPPU) @Km 30.500

Mini Bus Truck/ Multi
iR JLCV Bus Axle

285 395 435
2022-23

300 415 455
2023-24

315 435 480
2024-25

330 455 505
2025-26

345 480 530
2026-27

360 505 555
2027-28

375 530 580
2028-29

390 555 605
2029-30

410 580 630
2030-31

430 605 660
2031-32

450 630 690
2032-33

470 660 720
2033-34

490 690 750
2034-35

510 720 785
2035-36

535 750 820
2036-37

560 785 855
2037-38

585 820 895
2038-39

610 855 935
2039-40

635 895 975
2040-41
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Table 5-9 : Toll Rates for Monthly Pass Local @ Km 30.500

CAR (Non- | CARSPL | LCV/ MITI‘(]:IVB{J S

vor | | o |
Km)

2022.23 315 1715 2890 3790
2023.24 330 1800 3035 3980
202425 345 1890 3185 4180
202526 365 1985 3345 2390
2026.27 385 2085 3510 2610
2027-28 405 2190 3685 4840
2028.29 420 2290 3850 5060
2029.30 240 2395 4025 5290
2030-31 465 2505 4205 5530
2031.32 285 2620 4395 5780
203033 510 2740 4595 6040
2033.34 535 2865 2800 6310
2034.35 560 2995 5015 6595
2035.36 590 3130 5240 6890
2036.37 615 3270 5475 7200
203738 650 3415 5720 7525
2038.39 680 3570 5975 7865
203940 715 3730 6245 8220
204041 750 3900 6525 8590
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Table 5-10 : Toll Rates for Monthly Pass @ Km 30.500

vear | car | s | TR | MU Owrsed | Tyt

/LCV Trips
2022-23 3735 5915 12240 18945 23655 24480
2023-24 3925 6215 12860 19905 24850 25720
2024-25 4125 6525 13510 20915 26110 27025
2025-26 4335 6860 14200 21980 27440 28400
2026-27 4555 7210 14925 23100 28840 29850
2027-28 4790 7580 15690 24285 30320 31380
2028-29 5020 7945 16445 25455 31780 32890
2029-30 5260 8330 17240 26685 33315 34480
2030-31 5515 8730 18075 27975 34925 36150
2031-32 5785 9155 18950 29335 36620 37900
2032-33 6065 9600 19875 30760 38405 39745
2033-34 6360 10070 20845 32260 40275 41685
2034-35 6670 10560 21860 33840 42245 43725
2035-36 7000 11080 22935 35500 44320 45870
2036-37 7345 11625 24060 37245 46495 48125
2037-38 7705 12195 25250 39080 48790 50495
2038-39 8085 12800 26495 41010 51200 52990
2039-40 8485 13435 27810 43045 53740 55620
2040-41 8910 14105 29190 45185 56410 58385
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Table 5-11 : Toll Rates for Single Journey @ Km 105.000

vear | car | RS TERY | Te | Venickes
2022-23 95 155 325 505 620
2003.24 | 100 160 340 535 650
2004-25 | 105 170 355 560 680
2025-26 | 110 180 375 590 715
2006.27 | 115 190 395 620 755
2027-28 125 200 415 650 790
2008.29 | 130 205 435 680 830
2029-30 | 135 220 455 715 870
2030.31 | 140 230 480 750 910
203132 | 150 240 500 785 955
2032.33 | 155 250 525 825 1005
2033.34 | 165 265 550 865 1050
203435 | 170 275 580 905 1105
2035.35 | 180 290 605 950 1155
2036.37 | 190 305 635 1000 1215
203733 | 195 320 665 1045 1275
2038-39 | 205 335 700 1100 1335
203940 | 215 350 735 1155 1405
2040-41 230 370 770 1210 1475
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Table 5-12 : Toll Rates for Return Journey @ Km 105.000

vear | car | Milbus | Tl | M| Qe
9022-23 145 230 485 760 925
9023-24 150 245 510 800 975
9024-25 160 255 535 840 1025
9025-26 165 270 565 885 1075
2026-27 175 280 590 930 1130
9027-28 185 295 620 975 1190
2028-29 195 310 650 1025 1245
202930 | 200 325 685 1070 1305
203031 | 210 340 715 1125 1370
2031-32 | 220 360 750 1180 1435
2032-33 | 235 375 790 1235 1505
2033-30 | 245 395 825 1295 1580
2034-35 | 255 415 865 1360 1655
2035-35 | 270 435 910 1425 1735
2036-37 | 280 455 955 1495 1820
2037-38 | 295 480 1000 1570 1910
»038-39 | 310 500 1050 1650 2005
039-40 | 325 525 1105 1730 2105
204041 | 340 550 1160 1815 2210
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Table 5-13 : Toll Rates for Overweight Tickets @ Km 105.000

Multi Multi
LCV | Lcv TrB‘fJ‘fSk/ Tg:;k/ Axle Axle

(Single | (Single . : Vehicle | Vehicle

(Single | (Single ; :
Year Journey | Journey (Single | (Single
Journey | Journey
of Ten of Two Journey | Journey
: . of Ten of Two

Times) | Times) Times) | Times) of Ten of Two

Times) | Times)
2022-23 1550 310 3250 650 5050 1010
2023-24 1600 320 3400 680 5350 1070
2024-25 1700 340 3550 710 5600 1120
2025-26 1800 360 3750 750 5900 1180
2026-27 1900 380 3950 790 6200 1240
2027-28 2000 400 4150 830 6500 1300
2028-29 2050 410 4350 870 6800 1360
2029-30 2200 440 4550 910 7150 1430
2030-31 2300 460 4800 960 7500 1500
2031-32 2400 480 5000 1000 7850 1570
2032-33 2500 500 5250 1050 8250 1650
2033-34 2650 530 5500 1100 8650 1730
2034-35 2750 550 5800 1160 9050 1810
2035-36 2900 580 6050 1210 9500 1900
2036-37 3050 610 6350 1270 10000 2000
2037-38 3200 640 6650 1330 10450 2090
2038-39 3350 670 7000 1400 11000 2200
2039-40 3500 700 7350 1470 11550 2310
2040-41 3700 740 7700 1540 12100 2420
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Table 5-14 : Toll Rates for Overweight Return Pass (RPPU) @ Km 105.00

Year Mini Bus | Truck/ Multi
/ILCV Bus Axle
2022-23 250 355 370
2023-24 265 375 390
2024-25 280 395 410
2025-26 295 415 430
2026-27 310 435 450
2027-28 325 455 475
2028-29 340 475 495
2029-30 355 495 515
2030-31 370 515 540
2031-32 385 540 565
2032-33 400 565 590
2033-34 420 590 615
2034-35 440 615 645
2035-36 460 645 675
2036-37 480 675 705
2037-38 500 705 735
2038-39 525 735 770
2039-40 550 770 805
2040-41 575 805 840
7' TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 5-15 : Toll Rates for Local Monthly Pass @ Km 105.000

CAR (Non- | CAR SPL LCV/ Ml;r?lVB{Js
Year Commercial (10t0 20 | Mini Bus (10 to 20

Vehicles) Km) SPL Km)
2022-23 315 1705 2800 7545
2023-24 330 1790 2940 7920
2024-25 345 1880 3085 8315
2025-26 365 1975 3240 8730
2026-27 385 2075 3400 9165
2027-28 405 2180 3570 9625
2028-29 420 2280 3730 10060
2029-30 445 2385 3900 10515
2030-31 465 2490 4075 10990
2031-32 485 2600 4260 11485
2032-33 510 2715 4450 12000
2033-34 535 2835 4650 12540
2034-35 560 2965 4860 13105
2035-36 590 3100 5080 13695
2036-37 620 3240 5310 14310
2037-38 650 3385 5550 14955
2038-39 680 3535 5800 15630
2039-40 715 3695 6060 16335
2040-41 750 3860 6335 17070
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Table 5-16 : Toll Rates for Monthly Pass @ Km 105.000

N car | MiniBus | Truck/ Multi | Oversized Tn_JCllg(?us

/LCV Bus Axle Vehicle Trips
2022-23 3185 5150 10785 16915 20590 21570
2023-24 3350 5410 11330 17770 21630 22660
2024-25 3520 5680 11905 18670 22730 23810
2025-26 3695 5970 12510 19620 23885 25025
2026-27 3885 6275 13150 20620 25105 26300
2027-28 4085 6600 13825 21680 26390 27650
2028-29 4280 6915 14490 22725 27665 28980
2029-30 4490 7250 15190 23820 29000 30380
2030-31 4705 7600 15925 24975 30405 31855
2031-32 4935 7970 16700 26190 31880 33400
2032-33 5175 8360 17510 27460 33430 35025
2033-34 5425 8765 18365 28800 35065 36735
2034-35 5690 9195 19265 30210 36780 38530
9035-36 5970 9645 20210 31690 38580 40420
2036-37 6265 10120 21205 33250 40480 42405
2037-38 6575 10620 22250 34890 42475 44500
2038-39 6900 11145 23350 36615 44575 46700
2039-40 7240 11695 24505 38430 46785 49015
2040-41 7600 12280 25725 40340 49110 51450

5.4 Toll Revenue

As indicated earlier, toll revenue on the Project Road has been calculated under in all

three scenarios. The estimates of toll revenue under Optimistic, Pessimistic and Most

Likely growth scenarios are presented in the following section.
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5.5 Toll Revenue at all toll plazas under Scenarios

Toll Revenue estimates under most likely scenario at each of the toll plaza starting

from the year 2022-23 are shown in tables below.

Table 5-17 : Toll Revenue Optimistic Scenario
(Rs. Crores)

Year Toll at Plaza | Toll at Plaza Total
30.500 105.000

2022-23 89.09 63.80 152.89
2023-24 101.25 7222 173.47
2024-25 114.28 81.10 195.39
2025-26 127.39 90.10 217.49
2026-27 141.79 100.13 241.93
2027-28 159.08 111.88 270.96
2028-29 176.07 123.60 299.66
2029-30 196.11 136.61 332.72
2030-31 216.68 150.25 366.93
2031-32 240.05 166.12 406.17
2032-33 263.86 18254 446 41
2033-34 291.17 201.06 492.22
2034-35 322.02 220.77 542.79
2035-36 354.20 242.55 596.75
2036-37 387.38 264.91 652.30
2037-38 424.45 288.83 713.28
2038-39 468.07 316.63 784.70
2039-40 513.35 347.63 860.08
2040-41 557.62 377.75 935.37
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Table 5-18 : Toll Revenue Pessimistic Scenario

(Rs. Crores)

var | | AR o
30.500 -

2022-23 89.09 63.80 152.89
2023-24 100.30 71.56 171.85
2024-25 112.17 79.63 191.80
2025-26 123.84 87.62 211.46
2026-27 136.52 96.51 233.03
2027-28 151.73 106.77 258.49
2028-29 166.31 116.83 283.14
2029-30 183.53 127.89 311.42
2030-31 200.88 139.35 340.22
2031-32 220.43 152.58 373.02
2032-33 240.05 166.08 406.12
2033-34 262.41 181.24 443.65
2034-35 287.56 197.13 484.69
2035-36 313.27 214.53 527.80
2036-37 339.22 232.05 571.27
2037-38 368.11 250.51 618.62
2038-39 401.99 271.99 673.98
2039-40 436.72 295.82 732.54
2040-41 469.83 318.45 788.29
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Table 5-19 : Toll Revenue Most Likely Scenario
(Rs. Crores)

e Toll at Plaza | Toll at Plaza Total
30.500 105.000
2022-23 89.09 63.80 152.89
2023-24 100.73 71.85 172.58
2024-25 113.17 80.29 193.47
2025-26 125.58 88.76 214.34
2026-27 139.06 98.16 237.23
2027-28 155.31 109.13 264.44
2028-29 171.11 119.96 291.07
2029-30 189.68 132.00 321.68
2030-31 208.67 144,52 353.19
2031-32 230.08 159.02 389.10
2032-33 251.72 173.96 425.68
2033-34 276.47 190.77 467.24
2034-35 304.34 208.50 512.83
2035-36 333.16 227.97 561.13
2036-37 362.50 247.84 610.34
2037-38 395.26 268.83 664.09
2038-39 433.81 293.19 727.01
2039-40 473.52 320.38 793.90
2040-41 511.88 346.48 858.37
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CHAPTER 6
OPERATION AND MAINTENANCE

6.1 Operation & Maintenance

Following are project parameters which would contribute towards cost of operation

and maintenance.

Future cost of operation and maintenance is estimate on guess basis. Keeping all
above factors in view, following can be basis of working out cost of operation and

maintenance for project corridor from Jaipur to Deoli on NH-12 in state of Rajasthan.

i)  Annual Regular Maintenance — Covering pothole repair, shoulder and slope
repair, drain cleaning, median maintenance, Crash barrier, toll plaza
maintenance, Toll collection, other services like medical help and rescue

operations etc.

j)  Periodic Maintenance — This will be done on periodic basis say every 5 years.
It will consist of overlaying of wearing course and painting and marking. Some
pavement strengthening is also anticipated in few sections. This operation and

its cost is spread over three years.

Concessionaire has recently updated the program of maintenance of project road.
Same has been reviewed and year-wise cost of O&M from year 2020-2021is given in

table below.
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Table 6-1 : O&M Cost

Annual [Thermoplastic| Renewal Special Structure Electric System Total
Year maintenance| painting |Coatwith BC| Repairof | maintenance Expenditure Remarks
(Rs. Cr) (Rs. Cr) (Rs. Cr.) pavement (Rs. Cr) Annual | Periodic |(Rs. Crores)
2022-23 12.20 0.07 0.04 0.00 15.71 Regular O & M
2023-24 12.45 0.07 0.04 16.82 Regular O & M
2024-25 12.70 0.80 0.07 0.04 19.14 Regular O & M
2025-26 12.95 0.80 0.07 0.04 20.47 Regular O & M
2026-27 13.21 1.72 23.37 27.28 0.07 0.04 101.89 Renewal of Wearing course + Pavement repair
2027-28 13.47 1.47 20.03 32.10 0.07 0.04 109.42 Renewal of Wearing course + Pavement repair
2028-29 13.74 1.72 23.37 43.33 0.07 0.04 140.70 Renewal of Wearing course + Pavement repair
2029-30 14.43 12.84 0.07 0.04 49.16 Regular O & M
2030-31 15.15 4.81 0.07 0.04 37.85 Regular O & M
2031-32 15.91 4.81 0.07 0.04 41.24 Regular O & M
2032-33 16.23 0.49 10.43 0.07 0.04 56.66 Renewal of Wearing course + Pavement repair
2033-34 16.55 1.47 20.03 40.12 0.07 0.04 170.87 Renewal of Wearing course + Pavement repair
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Annual [Thermoplasticc Renewal Special Structure : Total
Year  |maintenance| painting |Coatwith BC| Repairof |maintenance Electric System  |Expenditure Remarks
[(Dec Cvr\ [(Dec Cvr\ (De Cr )\ Nnaviamant [(Dec Cvr) [(Dec Cvrnraoc)
2034-35 16.88 1.72 23.37 12.84 0.07 0.04 125.86 Renewal of Wearing course
2035-36 16.88 3.21 0.07 0.04 48.61 Regular O & M
2036-37 16.88 3.21 0.07 0.04 51.04 Regular O & M
2037-38 16.88 3.21 0.07 0.04 53.59 Regular O & M
2038-39 16.88 3.21 0.07 0.04 56.27 Regular O & M
2039-40 16.88 1.72 1.60 0.07 0.04 59.41 Regular O & M
2040-41 5.06 0.32 0.07 0.04 16.86 Regular O & M
— TOLL REVENUE AND O&M COST PROJECTION REPORT
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CHAPTER 7
CONCLUSION & RECOMMENDATIONS

7.1 Conclusion & Recommendations

Project stretch of Jaipur to Deoli section of NH-12 in state of Rajasthan from km
18.700 to km 165.000 is currently a four-lane road. The road is in sound condition
and serves to reasonably good levels of traffic volume. The project corridor falls in
the influence zone of fast upcoming metro city Jaipur. There are many upcoming
projects in the area which have the potential to boost economic growth of area and
add value to development of region. All these developments have potential to give
positive impact to traffic flow on project. As estimated in this study report project

traffic revenue is expected to grow at rate of 6-8% per annum.
Following can considered as major outcome of study
a) There is good amount of tollable traffic running on project

b) Project corridor has potential to witness traffic growth @ 6-8% post COVID-19
annually in near future due to various development in area and overall growth of

the economy

c) Project corridor does not have risk of traffic leakage due to lack of competing
roads of comparable quality
The project infrastructure is in good condition and its maintenance cost is also

reasonable.

Based on above it can be considered a stable healthy project from traffic and revenue

point of view
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CHAPTER 8
PROJECT ILLUSTRATIONS

8.1 Project Illustrations

Current condition OF Project has been depicted in the following photographs.

Figure 8-1 : Chaksu Junction

Figure 8-2 : General Condition
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Figure 8-3 : General Condition

Figure 8-4 : Toll at Barkheda
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CHAPTER 1
INTRODUCTION

Background

The Government of India through National Highway Authority of India (NHALI)
embarked upon a program to enhance the traffic capacity and safety for efficient
transportation of goods as well as passenger traffic on National Highway Sections
under NHDP Phase II1.

The project under consideration, Pathankot- Amritsar section of NH 15 from km
6.082 to km 108.502 is one such road project NHAI intended to implement on a BOT
basis in the DBFOT format. M/s IPATRL (Concessionaire) has been awarded the
Project for concession period of 20 years starting from December 31, 2010. The

Project has been commissioned and is currently in the operation / maintenance phase

The Pathankot - Amritsar NH 15 Project comprises the section of NH 15 from km
6.082 to km 108.502. IPATRL was entrusted to expand a 102.42 Km section of NH
15 between Pathankot and Amritsar in Punjab from two lanes to four lanes on a
DBFOT basis. The project received a completion certificate on November 27, 2014,
and IPATRL commenced tolling for a project length of 102.42 Km on that date.
Subsequently, the project has received a final completion certificate on August 17,
2017.

Objective of the Study

M/s IRB INVIT FUND has engaged GMD Consultants to assess the future traffic and
toll potential of project along with related operation & maintenance expenditure

involved.

This report named as “Toll Revenue and O&M Cost Projection Report” mainly
focuses on traffic and O&M aspects of the project. Other parameters like competing
road, area developments etc. have been considered from a traffic development point

of view.
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1.2.1

Scope of Services
The broad scope of work covered in the assignment is as follows

a) Analysis of Traffic Growth

b) Toll Rate Growth

c) Revenue Forecasting

d) Operation and Maintenance Cost Projections

The Concessionaire has provided basic traffic data and other project details on the

basis of which the above analysis has been carried out.

“Toll Revenue and O&M Cost Projection Report” was submitted in August 2017. In
this report traffic data of year 2016-17 was used as base traffic. The report was
updated with traffic data of 2017-18 and same was submitted in April 2018. The
report was further updated with traffic Data of period from April 2018 to September
2019 and was submitted in October 2018. A revised report was submitted with
updated traffic of year 2018-19 in April 2019. Report was further updated with yearly
traffic data of 2019-20 in May 2020. Toll collection is affected on project stretch due
to ongoing Farmer’s agitation in state. Toll collection is suspended at both toll plaza
from early October 2020. Traffic data from April 2020 to October 2020 was
available, this report was updated taking this latest traffic data into consideration.
Toll operation started on project stretch some nine months back in December 2021
and concessionaire has shared the data. Hence the data from April-2022 to
September-2022 can be considered as base traffic for future projections. Projections

have been updated on the basis of this new data.
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CHAPTER 2
TRAFFIC SURVEYS AND ANALYSIS

2.1  Traffic Survey

In the course of our work, we have collected required information for project corridor

to understand the general traffic and travel characteristics on the corridor.

Toll operation on project was suspended due to farmer’s agitation. Now toll
operation is resumed from December 2021 and only nine-month data is available
which is also affected due to Covid-19 Third wave. Concessionaire has made
available six monthly traffic data now hence report is updated on the basis of such
six-month data from April-2022 to September-2022.

The following traffic data has been collected for project.

e Classified traffic volume counts at the two toll plaza locations on Pathankot
Amritsar section of NH-15for base year 2016-17, 2017-18, 2018-19, 2019-20,
traffic data from April 2020 to October 2020 and traffic data from April 2022
to September 2022. Toll operation was suspended temporarily due to farmer’s
agitation thereafter and has been resumed just nine months back.

e Local Component of traffic
e Component of Return Journey
e Component of Monthly Pass Journey
The main objective of the traffic data analysis is to:
e Determine the existing traffic movement characteristics of project
e Establish base year traffic
¢ Identification of travel patterns and modal split of project traffic
e Deriving growth factors for traffic forecasting
e Estimation of corridor traffic including traffic diversion if any

e Preparation of revenue model and projection of revenue as per toll policy for

various scenarios

—
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The project can be divided into two homogenous sections from traffic point of view.

These sections can be
1. Pathankot to Gurdaspur

2. Gurdaspur to Amritsar

Traffic of both sections is represented by toll plaza in each section. Table below lists
provides details of locations from where traffic details have been collected.

Table 2-1 : Traffic Data Details

Single
SR. Return Monthly _
LOCATION CTV Journey : ~ Local Traffic
NO : Pass Traffic | Pass Traffic
Traffic
AADT
For Year For Year For Year For Year
for Year
2016-2017 2016-2017 2016-2017 2016-2017
2016-2017
AADT
For Year For Year For Year For Year
for Year
2017-2018 2017-2018 2017-2018 2017-2018
2017-2018
AADT

For Year For Year For Year For Year
Km 16.00 for Year

1 2018-2019 2018-2019 2018-2019 2018-2019
Toll Plaza 2018-2019

AADT

For Year For Year For Year For Year
for Year

2019-2020 2019-2020 2019-2020 2019-2020
2019-2020
AADT

For Year For Year For Year For Year
for Year 2020-2021 2020-2021 2020-2021 2020-2021

2020-2021 (up| (Pt Oct- | (uptoOct- | (upto Oct- | (up to Oct-

20 20 20 20
to Oct-20) ) ) ) )
=
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SR.

Single

NO

LOCATION

CTV

Journey

Traffic

Pass Traffic

Return Monthly

_ Local Traffic
Pass Traffic

Data from
April 22 to
September 22

AADT

Six Monthly

For April 22 | For
to Sept 22

to Sept 22

April 22 | For April 22

to Sept 22

For April 22
to Sept 22

Km 88.50
Toll Plaza

for Year
2016-2017
AADT

For Year
2016-2017

For

2016-2017

Year For Year

For Year
2016-2017

2016-2017

for Year
2017-2018

AADT for

For Year
2017-2018

For Year
2017-2018

For Year

For Year
2017-2018

2017-2018

Year 2018-
2019

AADT

For Year

2018-2019

For Year

2018-2019

For Year

For Year
2018-2019

2018-2019

for Year
2019-2020

AADT

For Year

2019-2020

For Year
2019-2020

For Year

For Year
2019-2020

2019-2020

for Year

For Year
2020-2021
(up to Oct-

2020-2021 (up
to Oct-20) *

Six Monthly

20)

For Year

2020-2021

For Year
2020-2021

For Year
2020-2021

(up to Oct-

(up to Oct-
20)

(up to Oct-

20)

Data from

April 22 to

September 22

For April 22
to Sept 22

For April 22
to Sept 22

For April 22 | For April 22

to Sept 22 to Sept 22

*Toll operation is suspended since October 20 on project stretch due to farmer’s agitation and

has been resumed just 9 months back.

The locations of each of the traffic survey are illustrated in Figure below.

| ~GMD

Consultants

UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
Four - Laning of Pathankot - Amritsar Section of NH-15 from Km 6.082 to km 108.502

11



GMD Consultants IRB INVIT FUND

Ghagwal S N
44 Barwal
PATHANKOT
winda Kathua START OF THE PROJECT
is> ‘ e KM 6.082,,,
ur Shakar Garh 2.IP1 158 TR
Sathiyala 20 p@hankot
X B S S KM 16.000 =
r 44
! Barot
Narowal Dinanggar are
Jlisg,L ,,'
Detg-Baba
Nanak Gur_q;spur
’
Dha,dval Mukerian Talwara Twp 50
’
7
. rat,e‘h.gar_h ,"‘ Dasuya Forest
Ajnala  1p2 Hatala Qadian Datiya Division Chiftpurni
Km88.500 -7 fergoff
2 44
Raja Sansi ,}" A
’_I, Mehta Chowk Urmar Tanda po
om Amf@Ear Hariana 3
AMRITSAR =
END OF THE PROJECT [ AH1 HoshiarpuF
KM 108.502 w o
‘ . Kartarpur

Figure 2-1: Toll Plaza Locations
2.2  Classified Traffic Volume Count

The objective of conducting a Classified Traffic Volume Count is to understand the
traffic flow pattern including modal split on a roadway. The Classified Traffic Volume
Count survey has been provided by concessionaire of project highway from actual
traffic data gathered at toll plaza locations based on monthly data shared with NHAI.

These locations are indicated in figure and table given above.

The vehicles can broadly be classified into fast moving / motorized and slow moving
/ non-motorized vehicles, which can be further classified into specific categories of
vehicles. The groupings of vehicles are further segregated to capture the toll able
vehicle categories specifically and toll exempted vehicles are counted separately. The

detailed vehicle classification system as per IRC: 64-1990 is given in below.

i
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2.3

Table 2-2 : Vehicle Classification System

Vehicle Type

Auto Rickshaw

Passenger Car

Car, Jeep, Taxi & Van (Old / new technology)

Mini Bus
Bus
Standard Bus
Light Goods Vehicle (LCV)
2 — Axle Truck
Truck 3 Axle Truck (HCV)

Multi Axle Truck (4-6 Axle)

Oversized Vehicles (7 or more axles)

Other Vehicles

Agriculture Tractor, Tractor & Trailer

Source - IRC: 64 — 1990

However, since project highway is currently under toll operation, the data collected is

corresponding to category of toll able vehicles. Following are the type of vehicles as

per concession agreement.

e Car/Jeep/van
e Mini Bus/LCV

e Truck/Bus
e Multi Axle

e Qversize Vehicle

Traffic Characteristic

Toll revenue of the project highway does not solely depend on traffic volume. There

are certain characteristics of traffic which have significant potential to affect toll

revenue. Component of local traffic, component of passenger and commercial traffic,

—
GMD
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2.

portion of return journey traffic, portion of monthly pass traffic are some such

characteristics of traffic. These will be discussed in subsequent sections of this report

3.1 Traffic Data

Project concessionaire has provided Traffic data for base year 2016-17, 2017-18,
2018-19, 2019-20, April 2020 to October-2020 and April 2022 to September-2022 as
under for toll plazas after resumption of traffic on project stretch.

Table 2-3 : Traffic Data at Toll Plaza @ Km 16.00

Annual Annual Annual Annual AA\?B?:"SL AE/)zri?;,;e
sr. | Typeof Aver_age Avetjage Avetjage Aver_age Sty T T
Daily Daily Daily Daily NOS.) 2020- | April-2022
No | Vehicle Traffic Traffic Traffic Traffic ( 2015') i ) to Sept
(Nos.) (Nos.) (Nos.) (Nos.) 0 §u2po S 2022
2016-17 | 2017-18 | 2018-19 | 2019-20 ct-20)
1 Car 8094 8916 9220 9402 5404 5780
Mini Bus
2 999 992 881 804 660 695
/LCV
Truck /
3 1470 1343 1109 1063 738 2169
Bus
Multi
4 2940 2979 2450 2113 2013 1429
Axle
Oversized
5 _ 604 22 17 32 16 4
Vehicles
Total 14107 14252 13677 13414 8831 10076

*Toll operation was suspended since October 20 on project stretch due to farmer’s agitation

and started from December 2021.

Similar traffic data for toll plaza at km 88.50 is given as under

"
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Table 2-4 : Traffic Data at Toll Plaza @ Km 88.50

Annual | Annual | Annual | Annual Annual Aver.age
Average Daily
Average | Average | Average | Average . 4
Sr. . : : . Daily Traffic
Type of Daily Daily Daily Daily Traffic April-
No | Vehicle Traffic Traffic Traffic Traffic (Nos.) 2022 to
(Nos.) (Nos.) (Nos.) (Nos.) o
2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21(up | Sept 2022
to Oct-20)
CAR 10428 11238 11271 11633 6284 7439
Mini Bus/
578 598 574 587 496 415
LCV
Truck/Bus 840 849 841 845 395 1258
Multi
688 939 1177 1239 1181 1073
Axle
Oversized
479 26 8 15 62 4
Vehicles
Total 13013 13649 13870 14319 8418 10189

Toll operation was suspended on stretch and has been resumed just nine months

back. Hence report is updated for six-month data from April-2022 to September-

2022.

The above data was arrived at by applying standard trip frequencies to monthly

passes and return journey tickets issued.

Pandemic of COVID-19 (Corona Virus) has impacted entire world this year. Taking

precaution, Government of India announced a complete lockdown in last week of

March 2020 and traffic on highways was stopped which was eased out progressively

later. Traffic has been normalized on almost all stretches in India post COVID-19.

Hence it is expected that traffic on project stretch will also follow normal growth

pattern.
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Pathankot -Amritsar stretch is gateway of Jammu and Kashmir to rest of India.
Traffic from Jammu & Kashmir was quite affected to due to post article 370
situations in Valley. As expected, that traffic picked as normalcy returns to valley
and trade starts improving. Collection of tolls at both toll plazas of project corridor
was suspended due ongoing agitation of Farmers in the state. Toll operation has been
resumed on toll plazas from December 2021. The traffic data available is of just nine
months and may be affected by third wave of Covid-19 in that period.

Report has been updated with partial traffic number of April 2022 — September-2022

period.
2.4  Data Analysis
2.4.1 Analysis of Traffic Volume Count
Understanding the character of existing traffic forms the basis of futuristic traffic
forecast. The various vehicle types having different sizes and characteristics can be
converted into a single unit called Passenger Car Unit (PCU). Passenger Car
equivalents for various vehicles are adopted based on recommendations of Indian
Road Congress prescribed in “IRC-64-1990: Guidelines for Capacity of Roads in
Rural areas”. The adopted passenger car unit values (PCU) are presented in table
given below.
Table 2-5 : PCU Factors Adopted for Study
Vehicle Type PCUs
Car 1.0
Mini Bus 15
Standard Bus 3.0
LCVILGV 15
2 Axle Truck 3.0
3 —6 Axle Truck 45
MAV 4.5
Auto Rickshaw 1.0
| < GMD UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Vehicle Type PCUs
Van/Tempo 1.0
Agriculture Tractor 45
with Trailer '
Agriculture Tractor 15

without Trailer

Source: IRC: 64-1990

Traffic volume at each toll plaza was converted to PCU and same is presented as

under
Table 2-6 : Traffic in PCU at both sections
Toll
Plaza Traffic PCU
WEEL Location No = Index

(Km)

16.00 14107 29951 2.12
FY2016-17

88.50 13013 19067 1.47

16.00 14249 27926 1.96
FY2017-18

88.50 13642 18999 1.39

16.00 13677 24969 1.83
FY 2018-19

88.50 13870 19986 1.44

16.00 13414 23449 1.75
FY 2019-20

88.50 14319 20691 1.45
FY 2020-21 16.00 17739 8831 2.01
(up to Oct-

20) 88.50 13808 8418 1.64

FY 2022-23
(April-2022 16.00 10076 19776 1.96
to
September- 88.50 10189 16680 1.64
2022)

There was ban on mining in Punjab in year 2017-18 due to which growth of large

size vehicles (multi-axle) slowed down. The same is reflecting in reduction of PCU

Index. It can be observed from above that project traffic has a PCU index ranging
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2.4.2

between 1.4 to 1.8 which indicates good mix of passenger and commercial traffic on

the project corridor.
Components of Traffic

As discussed previously, components of traffic volume play an important role in
determining project revenue. A larger component of commercial traffic with higher
axle configuration adds to project revenue positively. Similarly, a larger component
of local traffic affects the project revenue potential negatively.

It is observed that car traffic forms 57% of total traffic at toll plaza location Km
16.00 while multi axle vehicles are 14% of total traffic. 8% of traffic is Truck /Bus
while LCV traffic forms the balance 6%. Overall, about 28% of traffic is commercial

in nature.

At toll plaza location Km 88.50 car traffic forms 73% of total traffic at toll plaza
while multi axle and truck / bus are 11% and 12%. LCV volume is 3% of the total
traffic. Over all about 20% of traffic is commercial in nature which is lower as
compared to toll plaza location Km 16.00.

Another important bifurcation of traffic is components of traffic with respect to

various type of toll ticketing like

1. Single Journey

2. Return Journey

3. Overweight Vehicles (Concessionaire provided special tariff for this category)
4

Monthly Pass (Local and General)

Following table provides numbers of vehicle falling in each of above category in

various years.

Table 2-7 : Journey Type Bifurcation of Traffic at KM 16.00

Traffic Traffic
Traffic | Traffic | Traffic | Traffic | Volume | Volume
Volume | Volume | Volume | Volume | (Nos.) | (Nos.) for
Sr. No Type .
(Nos.) | (Nos.) | (Nos.) | (Nos.) |2020-21 | April-22to
2016-17 | 2017-18 | 2018-19 | 2019-20 | (up to | September
Oct-21) 22
1 Single Journey 4255 4785 4574 4407 3786 5630
\"; =1
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Return Journey 5364 4648 4322 4236 1924 4304

Monthly Pass 4488 4820 4781 4771 3121 142

A significant part of the traffic at KM 16.00 is monthly and return journey which is
1% and 43% respectively. Single journey component is 56%. This indicated presence

of dedicated urban traffic on corridor.

Similarly, traffic numbers for type of journey at KM 88.50 is return and monthly

journey 1% and 42% respectively. Single journey component is 57%.

Table 2-8 : Journey Type Bifurcation of Traffic at KM 88.50

Traffic Traffic
Traffic | Traffic | Traffic | Traffic | Volume | Volume
sr. No Tyvoe Volume | Volume | Volume | Volume | (Nos.) | (Nos.) for
' yp (Nos.) | (Nos.) | (Nos.) | (Nos.) |2020-21 | April-22to
2016-17 | 2017-18 | 2018-19 | 2019-20 | (up to | September
Oct-20) 22
1 Single Journey 2656 2858 3177 3616 3406 5807
2 Return Journey | 5352 5434 5620 5736 2332 4278
3 Monthly Pass 5005 5360 5073 4967 2680 104

Here return journey form highest portion of traffic followed by monthly pass and
single journey. As discussed previously traffic data for period from April to
September 2020 is impacted due to lockdown and toll collection was suspended on
project road due to Farmer’s agitation in state till December 21. Hence traffic data for
period April-2022 to September 2022 is used for journey type bifurcation.

Secondary Data Collection.

There are several other factors which have substantial impact on traffic pattern and

growth on any project corridor. Following are some of such important factors.

e Industrial development around project corridor and its catchment
e Educational infrastructure along project corridor
e Demographic pattern

e Urban area development

GMD
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e Tourism potential

e Upcoming major infrastructural or Industrial projects

e Special Industry in project corridor

e Overall trends of economic growth local as well as national / regional

Hence in addition to traffic details on project site, secondary data was also collected

from the various sources. Typical secondary data includes the following:

1. Vehicle registration data of regional and national level.

2. Economic Data

a)
b)
c)
d)
e)
f)

9)
h)

GDP

NSDP

Population Growth

Per Capita Income growth

Industrial Growth

Special Industry Potential

Regional and National development vision / plan

Any other relevant data

—
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CHAPTER 3
GROWTH OF TRAFFIC ON PROJECT HIGHWAY

3.1 Introduction

3.2

Traffic growth is a function of the interplay of a number of contributory factors such
as National economy, Government policy, socio-economic conditions of the people,
and changes in land uses along the project corridor precincts etc. As these factors
have a number of uncertainties associated with them, forecasts of traffic are
dependent on the forecasts of factors such as population, gross domestic product
(GDP), vehicle ownership, per capita income (PCI), agricultural output, fuel
consumption etc. Future pattern of change in these factors can be estimated with only
a reasonable degree of accuracy and hence the resultant traffic forecast levels may

not be precise.

Traffic growth forecast for project corridor Pathankot- Amritsar section of NH-15
has been done taking above factors in to consideration. Established best practices and
standard guidelines such as “IRC: 108-2015-Guidelines for Traffic Forecast on

Highways” have been used for traffic growth forecast.
Trend Analysis

One of the methods of estimation of future rate of traffic growth is to assume the
same rate of growth as experienced in the past. However, it may be noted that major
influencing factors which reflect Economic conditions such as GDP, agricultural
output, industrial output, national policies etc. are susceptible to change over a longer
period of time and necessary adjustments need to be made to past trends to account

for these changes.

Thus, we have considered the Elasticity model of growth projection which is one of
the most widely acceptable methods for traffic forecast and is recommended in IRC:
108-2015-Guidelines for Traffic Forecast on Highways. Since the entire project
alignment falls in Punjab State and has very little contribution from other states in
terms of traffic, hence all developmental parameter pertaining traffic growth are

considered for Punjab State only.

In this method, past trends of any vehicular data are paired with an economic

| -~ GMD
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3.3

indicator and a regression analysis is done to yield the economic model of growth.
Growth of vehicle traffic varies for different type of vehicle. It is a proven fact that
growth patterns for passenger and goods vehicles are different. Traffic growth on any
highway typically depends on a number of economic parameters. The most

important and direct parameters are given as under:
e Per Capita Income
e Net State Domestic Product (NSDP)
e Population

It is observed that the ownership of a car is more closely related to affordability
hence per capita is the index which closely fits with growth of car traffic among
other criteria. In similar fashion, following pairs of vehicle type and independent

variable can be established for elasticity modeling of growth.
e Car/ Jeep — Par Capita Income
e Bus/ Minibus — Population
e Trucks / Heavy / Goods Vehicle — NSDP

Time series data of vehicle (both passenger and goods) Registered in state of Punjab

Is used as the base data for analysis of growth.
Estimation of Traffic Demand Elasticity

Elasticity of traffic demand is defined as the rate at which traffic intensity varies due
to change in the corresponding indicator selected. Hence, in order to estimate the
elasticity of traffic demand, it is necessary to establish the relationship between the
growth in number of given categories of vehicle with one of the economic variables

considered, such as NSDP, per capita income and population growth.

As per IRC: 108-2015 the model for estimating elasticity index for the project

corridor is of the following form and is as given below:
Log (P) = kxLog (El) + A
Where,
P = Number of Vehicles (Mode wise)

El = Economic Indicator
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A = Regression constant
k = Elasticity coefficient (Regression coefficient)

The elasticity for car and bus (passenger vehicles) is calculated based on the
Population and Per Capita Domestic Product (PCDP) and the elasticity for trucks is
calculated based on the Net State Domestic Product (NSDP).

Following tables and graphs depict regression and elasticity of growth model.

Table 3-1: Per Capita Income Vs Car

Year PCI Car IFj gg: EZ% PCI Growth é\;%w?ﬁ
2004-05 33103 337345 4.52 5.53
2005-06 34096 376954 4.53 5.58 3%
2006-07 37087 414612 4.57 5.62 9%
2007-08 39567 456521 4.60 5.66 7%
2008-09 41003 496658 4.61 5.70 4%
2009-10 42831 538862 4.63 5.73 4%
2010-11 44783 609469 4.65 5.78 5%
2011-12 46422 680076 4.67 5.83 4%
2012-13 48496 774611 4.69 5.89 4%
2013-14 49411 869565 4.69 5.94 2%
2014-15 51517 960734 4,71 5.98 4% 4.5%
Regression analysis of same is given in figure below
i% UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Figure 3-1: Regression and Elasticity PCI vs. Car-Extrapolation

Table 3-2 : Population Vs Bus

Year Population Buses Log Pop Log Bus | Pop Growth é\gﬁ}ﬁ

2004-05 | 26012183 | 19855 7.42 4.30

2005-06 | 26492788 | 21136 7.42 4.33 2%

2006-07 | 26982983 | 22373 7.43 4.35 2%

2007-08 | 27482038 | 24457 7.44 4.39 2%

2008-09 | 27989725 | 25682 7.45 4.41 2%

2009-10 | 28506747 | 27146 7.45 4.43 2%

2010-11 | 29034180 | 28653 7.46 4.46 2%

2011-12 | 29571111 | 30160 7.47 4.48 2%

2012-13 | 29795907 | 33475 7.47 4.52 1%

2013-14 | 35222450 | 35864 7.55 4.55 18%

2014-15 | 35579780 | 40545 7.55 4.61 1% 3.29%

Regression analysis of same is given in figure below

i
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Figure 3-2: Regression and Elasticity Population vs. Bus — Extrapolation

Elasticity of goods traffic has been worked out by regression analysis with NSDP.

Following table represents the data and details.

Table 3-3 : Goods Traffic Vs NSDP

Year NSDP Trucks NIE;)SgP TIFSgk CI;\I r?)l\:/)vi)h G'A;\c/)(\a/\:tzﬁ]((aS

Year)

2004-05 8610813 119183 6.94 5.08

2005-06 9032981 128201 6.96 5.11 5%

2006-07 10007179 140380 7.00 5.15 11%

2007-08 | 10873818 | 150720 7.04 5.18 9%

2008-09 11476627 160113 7.06 5.20 6%

2009-10 12209725 170519 7.09 5.23 6%

2010-11 13002377 186725 7.11 5.27 6%

2011-12 13727501 202930 7.14 531 6%

2012-13 14449823 216238 7.16 5.33 9%

2013-14 17403765 233211 7.24 5.37 20%

2014-15 18329810 251035 7.26 5.40 5% 7.96%

Following figure depict regression analysis and extrapolation.
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Figure 3-3: Regression and Elasticity NSDP vs. Goods Traffic — extrapolation

Using the regression analysis above, we have arrived at the elasticity of traffic

demand for each class of vehicle to a given change in relevant economic indicators.

Average traffic growth of a vehicle class is multiplied by the corresponding elasticity

coefficient to arrive at traffic growth.

The results of these analyses for the good fit as reflected by R? values are presented

in the Table below.

Table 3-4 : Summary Regression Analysis

- Average
State Vehicle | Independent | Regression R CEOI Z:ftilgigxt v GEE;%T Remarks
Category | Variable Equation | Square Growth
y) Model
(Syrs)
y= 2=
Car/Jeep PCI 22792 - | R 22792 | 454% | 10.34% | . S04
0.9678 Regression
4.7922
. . y Rz = Good
Punjab Bus Population 2.0131x - 2.0131 3.29% 6.63% .
10.5894 0.8793 Regression
y= 2=
Truck NSDP | 09919x- | - 09019 | 7.96% | 7.90% | 0%
0.9828 Regression
1.7935
7
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3.4

3.5

Economical model for predicting growth is good tool, however other local, regional,
national factors should also be considered before finalizing growth factors.
Considering factors such as Existing developments and other influencing economic
factors, moderated growth should be considered. These factors are discussed in

subsequent sections.

Analysis of Historic Traffic Data

Historic traffic data forms useful information for any highway project. It provides
useful information for establishing past trend of growth. Project stretch of Pathankot
to Amritsar has recently been commissioned and tolling commenced in 2014. Only
few years traffic data is available which is not sufficient to establish any credible
trend. Moreover, due to ban on mining in area commercial traffic is temporarily
affected. Lockdown for Corona Virus pandemic (COVID-19) disrupted project traffic
in March 2020. Traffic for period from April 2020 to September 2020 is impacted
due to COVID-19 lockdown and from October -20 onwards toll collection was
suspended on project which is recently resumed in December 2021. Hence same

cannot be considered for historical growth
Hence traffic growth on project corridor has been taken from economic model.
Other Factors Influencing Growth

There are many factors which have impact on traffic growth. As discussed previously

these factors can be economic, social, educational, and industrial.
Potentiality of such factors for project highway is discussed as under.
ECONOMY

After witnessing a slowdown during 2011-12, the economy recovered in 2013-14,
and a high growth rate of GDP was recorded in up to 2018-19. Pandemic of COVID-
19 impacted all economies of world including India. Following figure show trend of
GDP growth in India.
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Figure 3-4 : Growth of GDP in India

FY 2017-18 recorded a growth of 6.7% which had slight impact of GST and
demonetization. Indian economy appears on recovery path with estimated growth of
6.8% in FY 2018-19. Government took major policy decision including tax

infrastructure reforming, banking sector improvement and ease of doing business.

FY 2017-18 recorded a growth of 6.7% which had slight impact of GST and
demonetization. Indian economy appears on recovery path with estimated growth of
6.8% in FY 2018-19. Government took major policy decision including tax

infrastructure reforming, banking sector improvement and ease of doing business.

Major economies of world collapsed due to pandemic COVID-19 including India.
Indian economy is also registered negative growth in financial year 2020-21. After
that Indian economy recovered handsomely and registered a growth of about 9% in
Year 2021-22. This was partly due to low base of year 2020-21 as well.

Honorable Prime Minister has announced a major relief package of Rs. 20 lakh
crores which is about 10% of GDP. This is aimed at turning this major crisis of
COVID-19 into opportunity by providing major impetus to industrial production to
the limit of becoming a self-reliant economy. With major thrust of this package being
on Make -In- India it is expected that industry in India would grow at rapid pace and
recover handsomely in post COVID-19 scenario. World Economic Outlook update

also has predicted a growth rate of about 7.5 % in next year 2022-23.
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3.6

Recommended Growth Rates of Traffic

Based on the above analysis and after giving due consideration to the entire listed
factors, the following overall growth rates are recommended for each category of
vehicle as under. Growth rates are recommended for three scenarios for sensitivity
analysis namely Optimistic, Pessimistic and Most Likely with a positive and negative
variation 0.5% and -1.0% from Most Likely case respectively. While working out
future growth projections both historical and economical model growths are

considered.

Rate of growth is moderated in light of overall regional trend. Growth of Multi-Axle
is kept slightly higher as the trend of technological advances in the logistics industry
favors multi-axle over 2/3 axle carriage. It is also expected that as the economy
moves from developing to developed, rate of growth diminishes. Same growth rate is
not sustainable for long. It is an established practice to step down future growth rates

at interval of 5 years.

Rate of growth is moderated in light of overall regional trend. Growth of Multi-Axle
is kept slightly higher as the trend of technological advances in the logistics industry
favors multi-axle over 2/3 axle carriage. It is also expected that as the economy
moves from developing to developed, rate of growth diminishes. Same growth rate is
not sustainable for long. It is an established practice to step down future growth rates

at interval of 5 years

Table 3-5 : Recommended Growth Rates Optimistic

Year/ Vehicle Type 2020-22 2022-27 2027-32 2032-37 2037-42

Car/Jeep/Van 8.84% 7.84% 6.84% 5.84% 5.34%

LCV 7.40% 6.40% 5.40% 4.40% 4.15%

Truck/Bus 6.13% 5.13% 4.13% 3.13% 2.88%

Multi Axle (> 2 axle) 8.40% 7.40% 6.40% 5.40% 5.15%
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Table 3-6 : Recommended Growth Rates Pessimistic

Year/ Vehicle Type 2020-22 2022-27 2027-32 2032-37 2037-42
Car/Jeep/Van 7.34% 6.34% 5.34% 4.34% 3.84%
LCV 5.90% 4.90% 3.90% 2.90% 2.65%
Truck/Bus 4.63% 3.63% 2.63% 1.63% 1.38%
M”“L{;\I’é')e (>2 6.90% 5.90% 4.90% 3.90% 3.65%

Table 3-7 : Recommended Growth Rates Most Likely

Year/ Vehicle Type 2020-22 2022-27 2027-32 2032-37 2037-42
Car/Jeep/Van 8.34% 7.34% 6.34% 5.34% 4.84%
LCV 6.90% 5.90% 4.90% 3.90% 3.65%
Truck/Bus 5.63% 4.63% 3.63% 2.63% 2.38%

Multi Axle (> 2 axle) 7.90% 6.90% 5.90% 4.90% 4.65%

With return of normalcy in J & K valley it is expected that transportation of famous
Kashmiri apple has also started picking up and same is expected have positive impact
in future traffic. This is expected to contribute and enhanced traffic growth on project

corridor.

Currently toll operation was suspended on project stretch due to farmer’s agitation in
state. Toll operation is resumed on project stretch from December 2021 onwards.
Thus, traffic is available for just nine months and same was affected by third wave of
Covid-19. By and large traffic operation is regular on project stretch. Concessionaire
has made available six monthly traffic data from April-2022 to September 2022.

Current report has been updated using the same traffic data.
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3.7  COVID-19 Impact

Current Corona virus crisis affected the traffic since March 2020 onwards. Traffic in
year 2020-21 was negatively affected by lockdown. Impact of Covid-19 is analyzed
in next section of this chapter. All social and economic activities had been
completely disrupted due worldwide pandemic of Corona Virus. This had affected
traffic on project stretch as well. Traffic was severely affected form March-2020 due
to lockdown. Government considered partial lifting of lockdown and allowing
selective economic activities on zone to zone basis in May 2020. Government has
decided to open economic activities in phases and by now almost all the activities are

open with some restrictions.

Further, toll operation was suspended since October 2020 on project stretch due to
farmer’s agitation hence which is resumed just three months back in December 2021.
Concessionaire has made available six monthly traffic data from April-2022 to

September 2022. Current report has been updated using the same traffic data

=
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CHAPTER 4

TRAFFIC FORECAST

4.1  Traffic Projections
Growth rates recommended in previous section of report are used to arrive at traffic
projections for future years. Toll plaza wise futuristic traffic projection is given in
tables below.
These projections have been done for following three cases of growth
1. Optimistic Scenario
2. Pessimistic Scenario
3. Most Likely Scenario
Table 4-1 : Total Tollable Traffic @ Toll Plaza 1- Chainage 16.000 KM
(Optimistic Growth Scenario)
- . Oversized Total Total
Year CAR | Minibus/LCV | Truck/Bus | Multi axle Vehicles No. PCU
2022-23 5780 695 2169 1429 4 10076 19776
2023-24 6234 739 2280 1534 4 10791 21104
2024-25 6723 787 2396 1647 4 11557 22521
2025-26 7250 837 2519 1768 4 12378 24037
2026-27 7819 890 2648 1898 4 13259 25657
2027-28 8354 938 2758 2019 4 14073 27139
2028-29 8926 988 2872 2147 4 14937 28704
2029-30 9537 1041 2992 2284 4 15858 30371
2030-31 | 10189 1097 3116 2430 4 16836 32136
2031-32 | 10886 1156 3245 2585 4 17876 34006
2032-33 | 11522 1206 3347 2724 4 18803 35648
2033-34 | 12195 1259 3452 2870 4 19780 37373
2034-35 | 12908 1314 3561 3025 4 20812 39193
2035-36 | 13662 1371 3672 3188 4 21897 41099
2036-37 | 14460 1431 3787 3360 4 23042 43106
2037-38 | 15233 1490 3896 3533 4 24156 45073
| < GMD UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 4-2 : Total Tollable Traffic @ Toll Plaza 2- Chainage 88.50 KM
(Optimistic Growth Scenario)

Year | CAR | Minibus | Truck/Bus | Multi axle ?}’:;fgf:sd TN";"f" Total PCU
2022-23 7439 415 1258 1073 4 10189 16680
2023-24 8022 440 1322 1152 4 10940 17850
2024-25 8650 468 1389 1237 12 11756 19140
2025-26 9328 497 1460 1328 13 12626 20488
2026-27 10060 528 1534 1426 14 13562 21934
2027-28 10748 556 1597 1517 15 14433 23267
2028-29 11483 585 1663 1614 16 15361 24685
2029-30 12269 616 1731 1717 17 16350 26189
2030-31 13108 649 1802 1827 18 17404 27790
2031-32 14005 684 1876 1943 19 18527 29488
2032-33 14823 713 1933 2048 20 19537 30998
2033-34 15689 744 1994 2158 21 20606 32593
2034-35 16606 777 2056 2274 22 21735 34272
2035-36 | 17576 812 2120 2397 23 22928 36044
2036-37 18603 847 2186 2526 24 24186 37907
2037-38 19596 882 2248 2655 25 25406 39723

Similarly, traffic projections for Pessimistic scenario are given as under.
Table 4-3 : Total Tollable Traffic @ Toll Plaza 1- Chainage 16.000 KM
(Pessimistic Growth Scenario)

Year CAR | Minibus/LCV | Truck/Bus | Multi axle ?}’:ﬁ?;f:sd T,S;?' Egﬁl
2022-23 5780 695 2169 1429 4 10076 19776
2023-24 6147 729 2247 1512 4 10639 20804
2024-25 6536 765 2327 1601 4 11233 21887
2025-26 6951 801 2410 1695 4 11861 23028
2026-27 7392 839 2497 1794 4 12526 24233
2027-28 7786 871 2562 1881 4 13104 25261
2028-29 8202 905 2629 1973 ) 13713 26343
2029-30 8640 940 2697 2069 ) 14350 27470
2030-31 9102 976 2768 2170 ) 15020 28653
2031-32 9588 1014 2840 2276 ) 15722 29889
2032-33 | 10005 1044 2887 2364 4 16304 30888
2033-34 | 10439 1074 2934 2456 4 16907 31922
2034-35 | 10893 1105 2982 2552 4 17536 32999
2035-36 | 11366 1137 3030 2651 4 18188 34109
2036-37 | 11860 1169 3079 2754 4 18866 35262
2037-38 | 12316 1200 3122 2854 4 19496 36343
i17
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Table 4-4 : Total Tollable Traffic @ Toll Plaza 2- Chainage 88.50 KM
(Pessimistic Growth Scenario)

Year CAR Minibus | Truck/Bus | Multi axle cz;/:r:?;f:sd Tlggfll Ifé;tﬁl
2022-23 7439 415 1258 1073 4 10189 16680
2023-24 7911 435 1303 1136 4 10789 17603
2024-25 8413 457 1350 1202 12 11434 18612
2025-26 8946 479 1399 1273 13 12110 19649
2026-27 | 9513 503 1450 1348 14 12828 20747
2027-28 10021 522 1488 1414 15 13460 21699
2028-29 10556 542 1526 1483 16 14123 22693
2029-30 11120 563 1566 1556 17 14822 23741
2030-31 11714 585 1606 1632 18 15555 24835
2031-32 12339 607 1647 1711 19 16323 25976
2032-33 12875 625 1675 1777 20 16972 26924
2033-34 13435 643 1703 1846 21 17648 27910
2034-35 14018 661 1731 1917 22 18349 28928
2035-36 14627 679 1759 1991 23 19079 29986
2036-37 15263 699 1787 2068 24 19841 31087
2037-38 15849 717 1810 2144 25 20545 32115

Similarly, traffic projections for Most Likely are given as under.
Table 4-5 : Total Tollable Traffic @ Toll Plaza 1- Chainage 16.000 KM
(Most Likely Growth Scenario)
. . . Oversized Total Total
Year CAR | Minibus/LCV | Truck/Bus | Multi axle Vehicles No. PCU
2022-23 5780 695 2169 1429 4 10076 19776
2023-24 6204 736 2270 1527 4 10741 21008
2024-25 6660 780 2375 1632 4 11451 22317
2025-26 7149 827 2485 1744 4 12209 23711
2026-27 7673 876 2600 1864 ) 13017 25193
2027-28 8160 919 2696 1974 ) 13753 26528
2028-29 8677 964 2795 2090 4 14530 27931
2029-30 9228 1012 2897 2213 ) 15354 29414
2030-31 9814 1062 3002 2343 4 16225 30975
2031-32 10436 1115 3111 2481 4 17147 32624
2032-33 10993 1159 3193 2602 ) 17951 34038
2033-34 11580 1204 3278 2729 4 18795 35519
2034-35 12199 1251 3364 2863 ) 19681 37069
2035-36 12850 1300 3453 3003 ) 20610 38691
2036-37 | 13536 1350 3544 3150 4 21584 40386
2037-38 14192 1399 3629 3296 4 22520 42028
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Table 4-6 : Total Tollable Traffic @ Toll Plaza 2- Chainage 88.500 KM
(Most Likely Growth Scenario)

. . Oversized Total Total
Year CAR | Minibus | Truck/Bus | Multi axle vVehicles No. PCU

2022-23 | 7439 415 1258 1073 4 10189 16680
2023-24 | 7985 439 1315 1147 4 10890 17768
2024-25 | 8571 464 1376 1226 12 11649 18966
2025-26 | 9200 492 1440 1310 13 12455 20212
2026-27 | 9875 521 1507 1400 14 13317 21541
2027-28 | 10502 546 1561 1482 15 14106 22741
2028-29 | 11168 573 1617 1569 16 14943 24011
2029-30 | 11877 601 1674 1661 17 15830 25352
2030-31 | 12630 630 1735 1758 18 16771 26772
2031-32 | 13431 661 1798 1861 19 17770 28277
2032-33 | 14149 686 1845 1952 20 18652 29587
2033-34 | 14905 713 1894 2047 21 19580 30963
2034-35 | 15702 741 1944 2147 22 20556 32406
2035-36 | 16541 770 1995 2252 23 21581 33919
2036-37 | 17425 799 2046 2362 24 22656 35499
2037-38 | 18268 828 2095 2472 25 23688 37032

4.2 Modification in Concession Period

As per Article 29 of the concession agreement, if actual traffic on the project falls

short or exceeds Target Traffic on project highway on defined date, concession

period shall be modified subject to calculation stipulated therein. For Pathankot-

Amritsar project, the Target Date and Target Traffic are defined as under.

Target Date - 1 January 2019

Target Traffic - 34498 in PCU.

It was observed that as per traffic projections, traffic volume falls short of target

traffic in all scenarios. This warrants for extension of concession period. Extension of

concession period is worked out as per provisions of concession agreement. Following

table provides details of modification in concession agreement.
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. Expected
Scenario Average Traffic in PCUs ) o
of Month Dec-2019 Jan- reduction/shortening in
2019 Concession Period
Actual 23110 4 years

Further, due to the suspension in toll in the year FY17 for a period of 24 days, the
Concessionaire would be entitled to extension of additional 24 days.

Traffic was severely impacted on project highway during initial lockdown period.
NHAI has declared a policy of providing extension of concession to make up for
revenue loss during lockdown. It is expected extension would be provided to project
concession period on this account as well.

Concessionaire had initiated arbitration proceedings against National Highways
Authority of India (“NHAI”) before the Hon’ble Arbitration Tribunal for extension
of the Concession Period by 518 days and compensation for delay in completion of
construction of the project on account of the reasons not attributable to
Concessionaire.

A petition filed by NHAI challenging the Arbitral Award has been dismissed by the
Honorable Delhi High Court & the Arbitral Award has been upheld. As a result, the
extension of the Concession period by 518 days would accrue to concession period.
Thus a total of about 6 years would be added to original concession period.
Projection of revenue and traffic has been done accordingly.
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CHAPTER 5
FORECAST OF TOLL REVENUE

5.1 General

5.2

This chapter presents the tolling rate calculations, categories and toll revenue of the

project.
Discount Categories

As per the Toll Notification (Schedule R) the following discounts have been

considered:

1. Monthly Pass: For frequent user’s monthly pass is issued for 50 trips per
month. Applicable discounted rate is 2/3 times the normal rate.
Concessionaire has also issued additional monthly pass for 60 trips at 2/3

times the normal rate.

2. Daily Pass (for Return Trip): A 75% discount will be offered on the return

trip.

3. Single Journey: Full single journey toll would be charged to this category of

vehicles who are infrequent travelers or whose frequency does not yield any

discount from the above categories.
4. Local Car/Jeep/ Van to be charged at Rs 150 per month (2007)

Building of inflation and escalation of rate on the basis of WPI are done as per

toll notification (Schedule R) as given under

The formula for determining the applicable rate of fee shall be as follows:-

Applicable rate of fee = base rate + base rate X WPI AAWPI B X 0.4

Factor of inflation / growth has been incorporated as per Schedule R. WPI are

available up to 2021-22. A moderate growth in Wholesale Price Index (WPI) has
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250.0

been assumed after that. Following graph provides projection of rate of inflation
(WPI) in India. Data has been taken from Office of Economic Advisor web site
(www.eaindustry.nic.in). WPI for year 2017-18 and 2018-2019 is worked back by
applying a correlation factor for 2004-05 series as 2017-18 and 2018-2019 data is

available in 2011-12 series only. Ratio of WPI for year 2016-17 for both series is

used for conversion of WPI in 2004-05 series.
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Figure 5-1 : Historical Rate of WPI Inflation in India

Except the negative growth of WPI in year 2015-16 average inflation in WPI from
year 2005-2021 is 5.25%. A WPI growth of 5% has been considered for future rate

estimates.

5.3 Estimation of Toll Rates
As per the applicable MORTH notification and Schedule R of contract agreement,
the following Base rate of fee for the categories mentioned in the table stands true in
the National Highways Fee Rules, 2008.
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Table 5-1 : Base Toll Rates 2007 - 08

: Base Rate of Fee
Type of Vehicle :

/ Km (in Rs.)
Car, Jeep, Van or Light Motor Vehicle 0.65
Light Commercial Vehicle, Light Goods Vehicle or Mini Bus 1.05
Bus or Truck (2 Axle) 2.2
Three Axle commercial vehicles 24
Heavy Construction Machinery (HCM) or Earth Moving 345
Equipment (EME) or Multi Axle Vehicle (MAV) (4-6 axles) '
Oversized Vehicle (seven or more axles) 4.2

There are number of bypasses and structures in each package. Equivalent length for
structures is added to tollable length at each toll plaza. Bypasses having cost more
than Rs. 50 Cr. are to be charged as per fee notification which provide incremental
rate over basic rate for Rs. 15 Cr cost of bypass. Following table provides details of
Bypasses having cost more than Rs. 50 Cr.

Additional rates for bypass having cost more than Rs. 50 Cr has been added as per
schedule -R in toll rates for both toll plazas. Lengths of bypasses are deducted to
arrive at effective length of road for each toll plaza for normal toll rates. Effective
length excluding length of bypasses thus works out to Km 31.310 and Km 36.97 for
Toll Plaza at Km 16.00 and Km 88.50 respectively.

Toll rates are calculated as per guidelines provided in schedule R (rounded to nearest
Rs. five) for the concession period and are given below. Since applicable length of

highway length is equal for both plazas, applicable toll rates are also same

Thus, worked out rates for various categories of vehicle and discounts are given as

under.

f’/l>
GMD UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT

: Consultants Four - Laning of Pathankot - Amritsar Section of NH-15 from Km 6.082 to km 108.502
— 39



GMD Consultants

IRB INVIT FUND

Table 5-2 : Toll Rates for Single Journey @Km 16.00

- Multi Oversized
Year CAR Minibus LCV Truck Bus e Vel

2022-23 125 190 190 390 390 590 765
2023-24 130 200 200 410 410 620 805
2024-25 135 210 210 430 430 650 845
2025-26 145 220 220 450 450 685 890
2026-27 150 235 235 475 475 720 935
2027-28 160 245 245 500 500 755 980
2028-29 165 260 260 525 525 795 1030
2029-30 175 270 270 550 550 835 1085
2030-31 185 285 285 580 580 880 1140
2031-32 195 300 300 610 610 925 1200
2032-33 205 315 315 640 640 975 1265
2033-34 215 330 330 675 675 1025 1330
2034-35 225 350 350 710 710 1080 1400
2035-36 240 370 370 750 750 1135 1475
2036-37 250 390 390 790 790 1200 1550
2037-38 265 410 410 830 830 1260 1635
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Table 5-3 : Toll Rates for Return Journey@ Km 16.000

Year | CAR | Minibus | LCV | Truck | Bus “g;‘l'e“ ?}/:r:iscllzgsd
2022-23 | 185 285 285 585 585 885 1150
2023-24 | 195 300 300 615 615 930 1205
2024-25 205 315 315 645 645 980 1265
2025-26 | 215 335 335 675 675 1030 1330
2026-27 225 350 350 710 710 1080 1400
2027-28 | 240 370 370 750 750 1135 1470
2028-29 | 250 385 385 785 785 1195 1545
2029-30 | 265 405 405 825 825 1255 1625
2030-31 | 280 430 430 870 870 1320 1710
2031-32 | 290 450 450 915 915 1390 1800
2032-33 | 310 475 475 965 965 1460 1895
2033-34 | 325 500 500 1015 1015 1540 1995
2034-35 | 340 525 525 1070 1070 1620 2100
2035-36 | 360 555 555 1125 1125 1705 2210
2036-37 | 380 580 580 1185 | 1185 | 1795 2330
2037-38 | 400 615 615 1250 1250 1895 2455

Table 5-4 : Toll Rates for Local Monthly Ticket @ Km 16.000

Year CAR
2022-23 315
2023-24 330
2024-25 345
2025-26 365
2026-27 385
2027-28 405
2028-29 425
2029-30 445
2030-31 470
2031-32 495
2032-33 520
2033-34 545
2034-35 575
2035-36 605
2036-37 635
2037-38 670
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Table 5-5 : Toll Rates for Monthly Pass Local (50 Trips) @Km 16.000

Year Car/Jeep/Van LCV Truck Bus 3 - Axle 'XI;II;'
2022-23 4145 6380 12975 12975 19685 25515
2023-24 4350 6700 13630 13630 20680 26800
2024-25 4575 7040 14320 14320 21730 28160
2025-26 4805 7400 15050 15050 22835 29595
2026-27 5050 7775 15820 15820 24000 31105
2027-28 5310 8175 16630 16630 25230 32700
2028-29 5585 8595 17485 17485 26530 34380
2029-30 5870 9040 18390 18390 27900 36160
2030-31 6175 9510 19345 19345 29345 38035
2031-32 6500 10005 20350 20350 30875 40015
2032-33 6840 10530 21415 21415 32490 42110
2033-34 7195 11080 22540 22540 34200 44325
2034-35 7575 11665 23730 23730 36005 46660
2035-36 7980 12285 24990 24990 37910 49135
2036-37 8405 12935 26320 26320 39930 51750
2037-38 8850 13630 27725 27725 42065 54515

Table 5-6 : Toll Rates for Single Journey @ Km 88.500
Year CAR Minibus LCV | Truck | Bus | Multi | Oversized
axle Vehicles
2022-23 105 165 165 340 340 520 665
2023-24 110 175 175 355 355 545 700
2024-25 120 185 185 375 375 575 735
2025-26 125 195 195 395 395 600 770
2026-27 130 205 205 415 415 635 810
2027-28 135 215 215 435 435 665 850
2028-29 145 225 225 460 460 700 895
2029-30 150 235 235 480 480 735 940
2030-31 160 250 250 505 505 775 990
2031-32 170 260 260 535 535 815 1040
2032-33 175 275 275 560 560 855 1095
2033-34 185 290 290 590 590 900 1155
2034-35 195 305 305 620 620 950 1215
2035-36 205 320 320 655 655 1000 1280
2036-37 215 335 335 690 690 1055 1350
2037-38 230 355 355 725 725 1110 1420
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Table 5-7 : Toll Rates for Return Journey @ Km 88.500

Year CAR Minibus LCV Truck Bus Ul Over_s e
axle Vehicles
2022-23 160 250 250 510 510 780 995
2023-24 170 260 260 535 535 820 1045
2024-25 175 275 275 565 565 860 1100
2025-26 185 290 290 590 590 905 1155
2026-27 195 305 305 620 620 950 1215
2027-28 205 320 320 655 655 1000 1275
2028-29 215 335 335 685 685 1050 1345
2029-30 225 355 355 725 725 1105 1410
2030-31 240 370 370 760 760 1160 1485
2031-32 250 390 390 800 800 1220 1565
2032-33 265 410 410 840 840 1285 1645
2033-34 280 435 435 885 885 1355 1730
2034-35 295 455 455 935 935 1425 1825
2035-36 310 480 480 980 980 1500 1920
2036-37 325 505 505 1035 1035 1580 2020
2037-38 345 530 530 1090 1090 1665 2130
Table 5-8 : Toll Rates for Local Monthly Ticket @ Km 88.500
Year CAR
2022-23 315
2023-24 330
2024-25 345
2025-26 365
2026-27 385
2027-28 405
2028-29 425
2029-30 445
2030-31 470
2031-32 495
2032-33 520
2033-34 545
2034-35 575
2035-36 605
2036-37 635
2037-38 670
=
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Table 5-9 : Toll Rates for Monthly Pass Local (50 Trips) @ Km 88.50

Year Car/Jeep/Van | LCV Truck Bus 3 - Axle Xxlﬂztl
2022-23 3560 5535 11330 11330 17315 22145
2023-24 3740 5815 11905 11905 18190 23265
2024-25 3930 6110 12505 12505 19110 24445
2025-26 4130 6420 13145 13145 20085 25690
2026-27 4345 6750 13815 13815 21110 27000
2027-28 4565 7095 14525 14525 22190 28385
2028-29 4800 7460 15270 15270 23335 29845
2029-30 5050 7845 16060 16060 24540 31385
2030-31 5310 8255 16895 16895 25810 33015
2031-32 5585 8685 17775 17775 27155 34735
2032-33 5880 9140 18705 18705 28580 36555
2033-34 6190 9620 19685 19685 30080 38475
2034-35 6515 10125 20725 20725 31670 40505
2035-36 6860 10665 21825 21825 33345 42650
2036-37 1225 11230 22985 22985 35120 44920
2037-38 7610 11830 24210 24210 36995 47320

5.4 Toll Revenue

As indicated earlier, toll revenue on the Project Road has been calculated under in all

three scenarios. The estimates of toll revenue under Optimistic, Pessimistic and Most

Likely growth scenarios are presented in the following section. Toll operation was

suspended at both toll plazas from October, 2020 to December, 2021due to ongoing

Farmer’s agitation in the state. Current report is updated with six monthly traffic data

made available by Concessionaire from April 2022 to September 2022.

55  Toll Revenue at all toll plazas under Scenarios

Toll Revenue estimates under most likely scenario at each of the toll plaza up to

2037-38 starting from the year 2022-23 are shown in tables below.
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Table 5-10 : Toll Revenue Pessimistic Scenario (Crores)

Year Tol Ilztlolzlaza Tol Isgtslzlaza Total
2022-23 87.91 62.77 150.68
2023-24 97.24 69.77 167.01
2024-25 106.95 77.93 184.88
2025-26 118.78 86.04 204.82
2026-27 131.30 95.51 226.81
2027-28 144.89 104.93 249.83
2028-29 157.76 115.72 273.48
2029-30 173.22 126.65 299.87
2030-31 190.83 140.28 331.12
2031-32 209.82 155.00 364.81
2032-33 228.18 167.49 395.67
2033-34 247.96 183.24 431.20
2034-35 269.65 200.21 469.87
2035-36 295.35 218.95 514.31
2036-37 320.76 238.22 558.98
2037-38 348.31 260.73 609.04
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Table 5-11 : Toll Revenue Optimistic Scenario
(Rs. Crores)

Year Tolllz'fOF(’)Iaza Tollgztlslzlaza Total
2022-23 87.91 62.77 150.68
2023-24 98.67 70.71 169.39
2024-25 110.08 80.13 190.21
2025-26 124.01 89.70 213.71
2026-27 139.07 100.95 240.02
2027-28 155.74 112.47 268.21
2028-29 171.94 125.81 297.75
2029-30 191.57 139.65 331.22
2030-31 214.09 156.93 371.02
2031-32 238.80 175.89 414.69
2032-33 263.46 192.84 456.30
2033-34 290.42 214.01 504.43
2034-35 320.37 237.26 557.63
2035-36 355.98 263.23 619.21
2036-37 392.21 290.51 682.72
2037-38 432.09 322.47 754.56
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Table 5-12 : Toll Revenue Most Likely Scenario
(Rs. Crores)

Year Tolllz'foFE)laza Tollggtlslzlaza Total
2022-23* 87.91 62.77 150.68
2023-24 98.21 70.41 168.61
2024-25 109.08 79.42 188.50
2025-26 122.32 88.50 210.82
2026-27 136.51 99.17 235.68
2027-28 152.18 109.97 262.15
2028-29 167.29 122.42 289.71
2029-30 185.47 135.24 320.71
2030-31 206.28 151.22 357.50
2031-32 229.03 168.70 397.73
2032-33 25151 184.06 435.57
2033-34 275.98 203.28 479.26
2034-35 303.00 224.28 527.29
2035-36 335.14 247.62 582.76
2036-37 367.52 271.97 639.49
2037-38 402.90 300.49 703.39

Note:

*Toll operation was suspended since October 2020 on project stretch due to farmer’s agitation

and has been resumed just three months back in December 2021. Report has been updated in

Six monthly traffic date made available by Concessionaire from April 2022 to September

2022.
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6.1

CHAPTER 6
OPERATION &MAINTENANCE COST

General

Following are project parameters which would contribute towards cost of operation

and maintenance.

Future cost of operation and maintenance is estimate on guess basis. Keeping all

above factors in view, following can be basis of working out cost of operation and

maintenance for project corridor from Pathankot to Amritsar on NH-15 in state of

Punjab.

i)

)

Annual Regular Maintenance — Covering pothole repair, shoulder and slope
repair, drain cleaning, median maintenance, Crash barrier, toll plaza
maintenance, Toll collection, other services like medical help and rescue

operations etc.

Periodic Maintenance — This will be done on periodic basis say every 5 years.
It will consist of overlaying of wearing course and painting and marking. Some
pavement strengthening is also anticipated in few sections. This operation and

its cost is spread over more than one years.

Concessionaire has recently updated the program of maintenance of project road.

Same has been reviewed and year-wise cost of O&M from year 2022-23 is given in

table below.
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Table 6-1 : Year wise Details of Operation & Maintenance Cost

Annual Thermoplastic Renewal Special Structure Electric Total
Year maintenance Sl (pRs cn) Coat with Repair of maintenance System Expenditure Remarks
(Rs. Cr) P g (RS- BC (Rs.Cr.) | pavement (Rs. Cr) Annual (Rs. Crores)
2022-23 19.12 0.06 0.94 24.45 Regj ',\"’;Ir ©
2023-24 19.12 0.06 0.94 25.68 Regj ',\"’;Ir ©
2024-25 19.12 1.18 16.64 7.21 0.06 0.94 60.50 P;;'Sg'rc
2025-26 19.12 1.18 16.64 5.04 0.06 0.94 60.48 P;;'S;LC
2026-27 19.12 5.76 0.06 0.94 38.24 Periodic
Repair
2027-28 19.12 0.06 0.94 31.21 Reg* '&r O
2028-29 19.12 10.09 0.06 0.94 49.20 Periodic
Repair
2029-30 19.12 2.03 28.52 0.06 0.94 86.65 PS;'F?;LC
2030-31 16.25 0.06 0.94 30.39 Requlor O
2031-32 16.25 0.06 0.94 31.30 Requlor O
2032-33 16.25 0.06 0.94 32.24 Reguior O
2033-34 16.25 0.06 0.94 33.21 Requiar©
2034-35 16.25 0.06 0.94 34.20 Requier©
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CHAPTER 7
CONCLUSION & RECOMMENDATIONS

Conclusion & Recommendations

Project stretch of Pathankot to Amritsar section of NH-15 in state of Punjab from km
6.082 to km 108.502 is currently a four-lane road. The road is in sound condition and
serves to reasonably good levels of traffic volume. The project corridor falls in the
influence zone of fast upcoming metro city Amritsar. There are many upcoming
projects in the area which have the potential to boost economic growth of area and
add value to development of region. All these developments have potential to give
positive impact to traffic flow on project. As estimated in this study report project
traffic is expected to grow at rate of 6-8% per annum in post COVID-19 scenario.

Following can considered as major outcome of study
a) There is good amount of toll able traffic running on project

b) Project corridor has potential to witness traffic growth @ 6-8% annually in near
future due to various development in area and overall growth of the economy

once tolling is resumed on project stretch.

c) Project corridor does not have risk of traffic leakage due to lack of competing

roads of comparable quality

d) Project infrastructure is in good condition and its maintenance cost is also

reasonable

Based on above it can be considered a stable healthy project from traffic and revenue

point of view.
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CHAPTER 8
PROJECT ILLUSTRATIONS

8.1 General

Project current condition has been depicted in the following photographs

m_
-
’

Figure 8-1 : General Condition
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Figure 8-3 : General Condition
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ABBREVIATIONS
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AADT Annual Average Daily Traffic NHAI - National Highways Authority of
India
BOT Build Operate Transfer NHDP - National Highways Development
Project
CAGR Compound Annual Growth Rate NSDP - Net State Domestic Product
CTV Classified traffic volume O&M - Operation & Maintenance
DBFOT Design, Build, Finance, Operate & PCDP - Per Capita Domestic Product
Transfer
EME Earth Moving Equipment PCI - Per Capita Income
GDP Gross Domestic Product PCU - Passenger Car Unit
GSDP Gross State Domestic Product PSC - Pre-stressed Concrete
HCM Heavy Construction Machinery RCC - Reinforced cement concrete
HCV Heavy Commercial Vehicle RHS - Right Hand Side
HTMS Highway Traffic Management SH - State Highway
System
IRC Indian Road Congress TP - Toll Plaza
IRR Internal Rate of Return WPI - Wholesale Price Index
LCV Light Commercial Vehicle SIR - Special Investment Region
LHS Left Hand Side C. - Circa
LGV Light Goods Vehicle ROB - Railway Over Bridge
MAV Multi Axle Vehicle MDR - Major District Road
MORTH Ministry of Road Transport and ODR - Other District Road
Highways
NH National Highway CA - Concession Agreement
PCC Plain Cement Concrete RMT - Running Meter
CR Coarse Rubble
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CHAPTER 1
INTRODUCTION

1.1  Background
The Government of India through National Highway Authority of India (NHAI)
embarked upon a program to enhance the traffic capacity and safety for efficient
transportation of goods as well as passenger traffic on National Highway Sections
under NHDP Phase V. Under Phase V NHAI has planned to convert 6,500 km of
existing 4-lane National Highways into 6-lane National Highway. Sections envisaged
under 6-laning comprise the Golden Quadrilateral section (5,700 km) and some other
sections which are 800 km in length.
The project under consideration, Talegaon - Amravati section of NH-6 from Km
100.000 to km 166.725 is one such road project NHAI intended to implement on a
BOT basis in the DBFOT format. M/s IRB Talegaon - Amravati Tollway Ltd.
(Concessionaire) has been awarded the Project for concession period of 22 years
starting from 3 September 2010 to 2" September 2032. The Project has been
commissioned and is currently in the operation / maintenance phase.

1.2 Objective of the Study
M/s IRB INVIT FUND has engaged GMD Consultants to assess the future traffic and
toll potential of project along with related operation & maintenance expenditure
involved.
This report named as “Toll Revenue and O&M Cost Projection Report” mainly
focuses on traffic and O&M aspects of the project. Other parameters like competing
road, area developments etc. have been considered from a traffic development point of
view.

1.2.1 Scope of Services
The broad scope of work covered in the assignment is as follows
a) Analysis of Traffic Growth
b) Toll Rate Growth
c) Revenue Forecasting
d) Operation and Maintenance Cost Projections

7— TOLL REVENUE AND O&M COST PROJECTION REPORT
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The Concessionaire has provided basic historical traffic data and other project details
on the basis of which the above analysis has been carried out, after applying our

judgment on the traffic estimates.

“Toll Revenue and O&M Cost Projection Report” was submitted in March 2017. In
this report traffic data of year 2015-16 was used as base traffic. The report was updated
with traffic data of year 2016-17 and report was submitted in October 2017. Report
was further updated with traffic data of 2017-18 and same was submitted in April 2018.
The report was further updated with traffic Data of period from April 2018 to
September 2018 and was submitted in October 2018. A revised report was submitted
with updated traffic of year 2018-19 in April 2019. Report was further updated with
yearly traffic data of 2019-20 in May 2020. With traffic data from April 2020 to March
2021 report was updated report was further updated with yearly traffic data from April
2021 to March 2022 and now concessionaire has provided traffic data from April 2022
to September 2022, report is updated with this six monthly traffic data.

7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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CHAPTER 2
TRAFFIC SURVEYS AND ANALYSIS

2.1 Traffic Surveys

In the course of our work, we have collected required information for project corridor

to understand the general traffic and travel characteristics on the corridor.
The following traffic data has been collected for project.

e Classified traffic volume counts at toll plaza locations on Amravati - Talegaon
section of NH-6 for base year 2015-16, 2016-17, 2017-18, 2018-19, 2019-20,
2020-21, 2021-22 and Six-Monthly traffic data from April 2022 to September
2022,

e Local Component of traffic

e Component of Return Journey

e Component of Monthly Pass Journey

The main objective of the traffic data analysis is to:
e Determine the existing traffic movement characteristics of project
e Establish base year traffic
e |dentification of travel patterns and modal split of project traffic
e Deriving growth factors for traffic forecasting
e Estimation of corridor traffic including traffic diversion if any
e Preparation of revenue model and projection of revenue as per toll policy for

various scenarios

Table 2-1 below lists provides details of locations from where traffic details have been
collected.

;7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 2-1 : Traffic Data Details

Consultants

Single Return
SR. Monthly Local
LOCATION CTV Journey | Journey : :
NO : ~ |Pass Traffig  Traffic
Traffic Traffic
AADT for | For Year For Year
Year 2015- | 2015- 223;;‘3?6 2015- 22(;2;%&;6
2016 2016 2016
AADT for | For Year For Year
year 2016- | 2016- 222%—2%?7 2016- 223232?)?7
2017 2017 2017
AADT for | For Year For Year For Year For Year
year2017-| - 2017= ) 510 o018 | 291 | 2017-2018
2018 2018 2018
éézf)gofl%r FCZ):)I;- ar For Year For Year For Year
2019 2019 2018-2019 | 2018-19 2018-19
AADT for | For Year For Year
Year 2019- | 2019- Zzi;?;%azro 2019- 2222;;?;0
. Km 142.800 2020 2020 2020
Toll Plaza
AADT for | For Year For Year
For Year For Year
year 2020- 2020- 2020-
2020-2021 2020-2021
2021 2021 2021
AADT for | For year For year
For year For year
year 2021- 2021- 2021-
2021-2022 2021-2022
2022 2022 2022
Six
Monthly ] ] ) )
For April | For April | For April | For April
Data from
] 22 10 22 t0 Sept | 22 to Sept | 22 to Sept
April 22 to
Sept 22 22 22 22
September
22
The locations of each of the traffic survey are illustrated in following Figure
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Figure 2-1: Toll Plaza Location
2.2 Classified Traffic Volume Count

The objective of conducting a Classified Traffic Volume Count is to understand the
traffic flow pattern including modal split on a roadway. The Classified Traffic Volume
Count survey has been provided by concessionaire of project highway from actual
traffic data gathered at toll plaza locations based on monthly data shared with NHAI.

These locations are indicated in Figure 2-1 and listed in Table 2-1.

The vehicles can broadly be classified into fast moving / motorized and slow moving
/ non-motorized vehicles, which can be further classified into specific categories of
vehicles. The groupings of vehicles are further segregated to capture the tollable
vehicle categories specifically and toll exempted vehicles are counted separately. The

detailed vehicle classification system as per IRC: 64-1990 is given in Table 2-2.

Table 2-2 : Vehicle Classification System

Vehicle Type

Auto Rickshaw

Car, Jeep, Taxi & Van (Old / new
Passenger Car
technology)
Bus .
Mini Bus
7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Vehicle Type

Standard Bus

Light Goods Vehicle (LCV)

2 — Axle Truck

Truck 3 Axle Truck (HCV)

Multi Axle Truck (4-6 Axle)

Oversized Vehicles (7 or more axles)

Other Vehicles Agriculture Tractor, Tractor & Trailer
Source - IRC: 64 — 1990

However, since project highway is currently under toll operation, the data collected is
corresponding to category of tollable vehicles. Following are the type of vehicles as

per concession agreement.
e Car/Jeep/van
e Mini Bus/LCV
e Truck/Bus
e Multi Axle
e Oversize Vehicle
2.3  Traffic Characteristic

Toll revenue of the project highway does not solely depend on total traffic volume.
There are certain characteristics of traffic which have significant potential to affect toll
revenue. Component of local traffic, component of passenger and commercial traffic,
portion of return journey traffic, portion of monthly pass traffic are some such

characteristics of traffic. These will be discussed in subsequent sections of this report
2.3.1 Traffic Data

The Concessionaire has provided Traffic data for base year 2015-16, 2016-17, 2017-
18, 2018-19, 2019-20, 2020-21,2021-22 and from April 2022 to September 2022 as

under for toll plaza —
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Table 2-3 : Traffic Data at Toll Plaza at Km 142.800

Annual | Annual | Annual | Annual | Annual | Annual | Annual | Average
Average | Average | Average | Average | Average | Average | Average Dal')_/
sr. | Tvoeof | Daily | Daily | Daily | Daily | Daily | Daily | Daily Traffic
No | \ibiole | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic April
(Nos) - | (Nos.)— | (Nos)— | (Nos)- | (Nos)— | (Nos)— | (Nos)— | & ttgz
FY FY FY FY FY FY FY P
2015-16 | 2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21 | 2021-22
1 Car 5105 5825 6275 6738 7407 7090 5937 6531
Mini Bus/
2 1253 1374 1439 1511 1408 1217 620 681
LCV
3 | Truck/Bus | 1238 1290 1362 1421 1623 1374 1340 1473
Multi
4 1742 1962 2233 2285 2173 2297 23217 2560
Axle
Oversized
5 _ 2 1 4 2 4 4 7 8
Vehicles
Total 9340 10452 | 11313 | 11957 12616 | 11981 | 10231 | 11253
Pandemic of COVID-19 (Corona Virus) has impacted entire world. Taking precaution,
Government of India announced a complete lockdown in last week of March 2020 and
traffic on highways was stopped which was eased out progressively later. There after
India was hit by Covid-19 second and third wave in April 21 to July 21 and December
21 to March 22. Recovering traffic pattern was somewhat again disturbed due to
second and third wave of Covid-19. Traffic numbers for the period from April 2020 to
March 2021 are not representative of traffic pattern at project corridor due to pandemic
lockdown impact. However, for integrity of data same has been shown above. NHAI
also has, in principal, approved providing extension of concession period to make up
for the loss of revenue due to lockdown. Traffic has been affected due to second wave
of COVID-19 in period from April 21 to July 2021 and from December 21 to March
22 due to third wave of Covid-19. Hence traffic from April 2021 to March 2022 is also
affected by Covid impact. Report is updated with six monthly traffic data made
available by Concessionaire from April 2022 to September 2022
The above data was arrived at by applying standard trip frequencies to monthly passes
and return journey tickets issued.
7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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2.4  Data Analysis
2.4.1 Analysis of Traffic Volume Count

Understanding the character of existing traffic forms the basis of traffic forecast. The
various vehicle types having different sizes and characteristics can be converted into a
single unit called Passenger Car Unit (PCU). Passenger Car equivalents for various
vehicles are adopted based on recommendations of Indian Road Congress prescribed
in “IRC-64-1990: Guidelines for Capacity of Roads in Rural areas”. The adopted
passenger car unit values (PCU) are presented in Table 2-4.

Table 2-4 : PCU Factors Adopted for Study

Vehicle Type PCUs
Car 1.0
Mini Bus 15
Standard Bus 3.0
LCV/LGV 1.5
2 Axle Truck 3.0
3 -6 Axle Truck 4.5
MAV 4.5
Auto Rickshaw 1.0
Van/Tempo 1.0
Agriculture Tractor with Trailer 4.5
Agriculture Tractor without Trailer 1.5

Source: IRC: 64-1990
Traffic volume at each toll plaza was converted to PCU and same is presented as under

Table 2-5 : Traffic in PCU at Project Stretch

. Toll Plaza Traffic PCU
Period Location No PCU Index
142.800
FY 2015-16 (Nandgaon Peth) 9340 18547 1.99
142.800
FY 2016-17 (Nandgaon Peth) 10452 20590 1.97
7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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. Toll Plaza Traffic PCU
Period Location No PCU Index
142.800
FY 201718 | (b ey | 11812 | 22582 | 2.0
FY 2018-19 142.800 11057 | 23558 |  1.97

(Nandgaon Peth)

FY 2019-20 (Nanl(j“gigr?%eth) 12616 | 24187 | 1.92
FY 2020-21 (Nanlﬁgr?%eth) 11981 | 23389 | 1.5
FY 2021-22 (Nanlﬁgr?%eth) 10231 | 21300 | 2.09
FY 2022-23 142.800 11253 1 23508 | 209

(Nandgaon Peth)

It can be observed from above that project traffic has PCU index close to 2.0 which
indicates balance mix of commercial, goods traffic and passenger traffic. It can be
appreciated that character of traffic is consistent on stretch.

2.4.2 Components of Traffic

As discussed previously, components of traffic volume play an important role in
determining project revenue. A Larger component of commercial traffic with higher axle
configuration adds to project revenue positively. Similarly, a larger component of local
traffic affects the project revenue potential negatively.

For the purpose of analysis, the recent traffic numbers of for period April 2022 to Sept
2022 have been considered as the base numbers.

It is observed that car traffic forms 58% of total traffic at toll plaza location 142.800 where
multi axle commercial vehicles comprise 23% of total traffic. Over all about 42% of traffic

is commercial in nature.

Another important bifurcation of traffic is components of traffic with respect various

type of toll ticketing like

1. Single Journey
2. Return Journey

3. Monthly Pass (Local and General)
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Following table provides numbers of vehicle falling in each of above category. on base
year 2015-16, 2016-17, 2017-18, 2018-19, 2019-20, 2020-21, 2021-22 and from April

2022 to September 2022 as under for toll plaza —

Table 2-6 : Journey Type Bifurcation of Traffic at KM 142.800

Traffic | Traffic | Traffic | Traffic | Traffic | Fainc | Traffic | - Traffic
Volume | Volume | Volume
Volume | Volume | Volume | Volume | Volume (Nos.) (Nos.) (Nos.) for
Sr. No Type (Nos.) | (Nos.) | (Nos) | (Nos.) | (Nos.) FY. for F.Y Ap riI.-22t o
for FY | forFY | for Fy | FY FY | 2020-21 | 2021-22 | September
2015-16 | 2016-17 | 2017-18 | 2018-19 | 2019-20 p22
1 Single Journey 4160 4637 5160 5285 5513 6647 5828 6411
2 Return Journey 2860 2088 3294 3514 3341 1906 4274 4702
3 Monthly Pass 2320 2416 2859 3158 3761 3428 129 140

A significant part of the traffic at KM 142.800 is single journey 57% followed by return

journey 42% and monthly passes which share 1% of the total traffic volume.

2.5  Secondary Data Collection
There are several other factors which have substantial impact on traffic pattern and
growth on any project corridor. Following are some of such important factors
e Industrial development around project corridor and its catchment
e Educational infrastructure along project corridor
e Demographic pattern
e Urban area development
e Tourism potential
e Upcoming major infrastructural or Industrial projects
e Special Industry in project corridor
e Overall trends of economic growth local as well as national / regional
Hence in addition to traffic details on project site, secondary data was also collected
from the various sources. Typical secondary data includes the following:
1. Vehicle registration data of regional and national level.
2. Economic Data
a) GDP
b) NSDP
‘7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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h)

Population Growth

Per Capita Income growth

Industrial Growth

Special Industry Potential

Regional and National development vision / plan

Any other relevant data

3. Competing road network.

We have collected and utilized such underlying data in the study to estimate the growth

and risk factors for traffic along the project corridor. The same was presented in

previous report and there is no significant update on this

—
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CHAPTER 3
GROWTH OF TRAFFIC ON PROJECT HIGHWAY

3.1 Introduction

Traffic growth is a function of the interplay of a number of contributory factors such
as National economy, Government policy, socio-economic conditions of the people,
and changes in land uses along the project corridor precincts etc. As these factors have
a number of uncertainties associated with them, forecasts of traffic are dependent on
the projections of other factors such as population, gross domestic product (GDP),
vehicle ownership, per capita income (PCI), agricultural output, fuel consumption etc.
Future pattern of change in these factors can be estimated with only a reasonable

degree of accuracy and hence the resultant traffic forecast levels may not be precise.

Traffic growth forecast for project corridor Bharuch - Surat section of NH-8 has been
done taking above factors into consideration. “IRC: 108-2015-Guidelines for Traffic
Prediction on Rural Highways” is established best practice and has been used for

traffic growth forecast.

3.2 Trend Analysis

One of the methods of estimation of future rate of traffic growth is to assume the same
rate of growth as experienced in the past. However, it may be noted that major
influencing factors which reflect Economic conditions such as GDP, agricultural
output, industrial output, national policies etc. are susceptible to change over a longer
period of time and necessary adjustments need to be made to past trends to account for
these changes.

Thus, we have considered the Elasticity model of growth projection which is one of
the most widely acceptable methods for traffic forecast and is recommended in IRC:
108-2015-Guidelines for Traffic Prediction on Rural Highways.

In this method past trends of any vehicular data are paired with an economic indicator
and a regression analysis is done to yield the economic model of growth. Growth of
vehicle traffic varies for different type of vehicle. It is a proven fact that growth
patterns for passenger and goods vehicles are different. Traffic growth on any highway
typically depends on a number of economic parameters. The most important and direct

parameters are given as under

e Per Capita Income
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e Net State Domestic Product (NSDP)

e Population

It is observed that the ownership of a car is more closely related to affordability hence
per capita is the index which closely fits with growth of car traffic among other criteria.
In similar fashion, following pairs of vehicle type and independent variable can be

established for elasticity modeling of growth.
e Car/ Jeep — Par Capita Income
e Bus/ Minibus — Population
e Trucks/Heavy / Goods Vehicle — NSDP

Time series data of vehicle (both passenger and goods) Registered in state of

Maharashtra is used as the base data for analysis of growth.
3.3 Estimation of Traffic Demand Elasticity

Elasticity of traffic demand is defined as the rate at which traffic intensity varies due
to change in the corresponding indicator selected. Hence, in order to estimate the
elasticity of traffic demand, it is necessary to establish the relationship between the
growth in number of given category of vehicle with one of the economic variables
considered, such as NSDP, per capita income and population growth. Latest available
data for vehicle registration, per capita income, NSDP and population is used in

analysis.

As per IRC: 108-2015 the model for estimating elasticity index for the project corridor

is of the following form and is as given below:

Log (P)= kx Log (EI) + A

Where,
P =Number of Vehicles (Mode wise)
ElI = Economic Indicator
A = Regression constant
k = Elasticity coefficient (Regression coefficient)

The elasticity for car and bus (passenger vehicles) is calculated based on the Population
and Per Capita Domestic Product (PCDP) and the elasticity for trucks is calculated
based on the Net State Domestic Product (NSDP).

Following tables and graphs depict regression and elasticity of growth model.
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Table 3-1 : Per Capita Income Vs Car

Log Log PCI Average

Year PCI Car PCI Car Growth | Growth

2011 59587 | 2027080 | 4.78 6.31

2012 61276 | 2307841 | 4.79 6.36 3%
2013 65095 | 2592565 | 4.81 6.41 6%
2014 69097 | 2834847 | 4.84 6.45 6%
2015 72200 | 3113773 | 4.86 6.49 4% 4.9%

Regression analysis of same is given in figure below

Car V/s PCI

6.55
y = 2.0743x - 3.5812

6.50 / R2=0.9708
.. 6.45
8 /
2 6.40

S 635 ® ¢ Log Car
6.30 P ——Linear (Log Car)
6.25 T T T T T 1
4.76 4,78 4.80 4.82 4.84 4.86 4.88

Log PCI

Figure 3-1: Regression and Elasticity PCI vs. Car—Extrapolation

Table 3-2 : Population Vs Bus

Log Log Pop Average
Pop Bus Growth | Growth

2011 | 112374333 | 89861 8.05 4.95

Year | Population | Buses

2012 | 113807248 | 100097 8.06 5.00 1%
2013 | 115229410 | 110121 8.06 5.04 1%
2014 | 116640546 | 120886 8.07 5.08 1%
2015 | 118040394 | 120750 8.07 5.08 1% 1.24%

Regression analysis of same is given in figure below
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Bus V/s Population
5.12
5.10 y = 6.3568x - 46.213
5.08 P Py R2=0.9393
» 5.06
@ 5.04 * ¢ LogBus
2 5.02
- 5.00 / —— Linear (Log
4.98 Bus)
4.96 rs
4.94 T T T T T )
8.05 8.05 8.06 8.06 8.07 8.07 8.08
Log Population

Figure 3-2: Regression and Elasticity Population vs. Bus — Extrapolation

Elasticity of goods traffic has been worked out by regression analysis with NSDP.

Following table represents the data and details.

Table 3-3 : Goods Traffic Vs NSDP

Log Log NSDP | Average
NDSP | Truck | Growth | Growth

2011 66762536 | 973788 7.82 5.99

Year NSDP Trucks

2012 69590440 | 1067825 | 7.84 6.03 4%
2013 74913695 | 1142091 | 7.87 6.06 8%
2014 80559286 | 1273256 | 7.91 6.10 8%
2015 85245134 | 1360214 | 7.93 6.13 6% 6.31%

Following figure depict regression analysis and extrapolation.
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Figure 3-3: Regression and Elasticity NSDP vs. Goods Traffic — extrapolation

Using the regression analysis above, we have arrived at the elasticity of traffic demand

for each class of vehicle to a given change in relevant economic indicators. Average

traffic growth of a vehicle class is multiplied by the corresponding elasticity coefficient

to arrive at traffic growth. R?is statistical measure of how close the data are to the fitted

regression line. It varies from 0 to 1. Higher the value of R? more representative is the

regression model of data.

The results of these analyses for the good fit as reflected by R? values are presented in

the Table below

Table 3-4 : Summary Regression Analysis

State Vehicle |[Independent | Regression R Elasticity | Average |Growth Elastic
Category | Variable Equation Square |Coefficient (y)| Growth Model
y = 2.0743x R2= 0 0
Car/Jeep PCI - 35812 0.9708 2.0743 4.93% 11.08%
o
£ y = 6.3568X R2= .
£ Bus Population | --46.2131 | 0.9393 6.3568 1.24% 6.82%
=
=
y =1.3202x R? = 0
Truck NSDP --4.335 0.9885 1.3202 6.31% 7.57%

While the economic model for predicting growth is a good tool, other local, regional,

national factors such as proposed developments etc. should also be considered before

finalizing growth factors. These factors are discussed in subsequent sections.
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3.4 Analysis of Historic Traffic Data

Historic traffic data forms useful information for any highway project. It provides

useful information for establishing past trend of growth. Project stretch of Talegaon to

Amravati has recently been commissioned and tolling commenced in 2013. Stable

traffic data from year 2015-16 is only available for stretch which is not enough to
establish any growth pattern for future. Following table present details of historic

traffic on project road.

Annual | Annual | Annual | Annual | Annual | Annual | Annual | Average
Averag | Averag | Averag | Averag | Averag | Averag | Averag Daily
Type | © Daily | e Daily | e Daily | e Daily | e Daily | e Daily | e Daily | Traffic
Sr. of Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic At\pgl-ZtZ
No Vehicle (Nos.) | (Nos.) | (Nos.) | (Nos.) | (Nos.) | (Nos.) | (Nos.) 022ep
FY FY FY FY FY FY FY
2015- | 2016- | 2017- | 2018- | 2019- | 2020- | 2021-
16 17 18 19 20 21 22
1 Car 5105 5825 6275 6738 7407 7090 5937 6531
2 ani:\é/llj\gl 1253 1374 1439 1511 1408 1217 620 681
3 BLdSIiTr 1238 1290 1362 1421 1623 1374 1340 1473
4 Mav 1742 1962 2233 2285 2173 2297 2327 2560
5 osv 2 1 4 2 4 4 7 8
Total 9340 10452 11313 11957 12616 11981 10231 11253

Traffic for period from April 2020 to March 2021 and also traffic in period from April
21 to March-22 is impacted due to COVID-19 lockdown and successive first, second
and third waves. Though traffic on project corridor has shown impressive recovery
growth in period from October 2020 to March 2021 and thereafter but these numbers
are affected by COVID-19 pandemic and cannot be taken as normal stabilized traffic

numbers. Hence same is not considered for historical growth.
3.5 Other Factors Influencing Growth

There are many factors which have impact on traffic growth. As discussed previously

these factors can be economic, social, educational, and industrial.
Potentiality of such factors for project highway is discussed as under.
ECONOMY

After witnessing a slowdown during 2011-12, the economy recovered in 2013-14, and
a high growth rate of GDP was recorded in up to 2018-19. Pandemic of COVID-19
impacted all economies of world including India. Following figure show trend of GDP
growth in India.
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Figure 3-4 : Growth of GDP in India

FY 2017-18 recorded a growth of 6.7% which had slight impact of GST and
demonetization. Indian economy appears on recovery path with estimated growth of
6.8% in FY 2018-19. Government took major policy decision including tax

infrastructure reforming, banking sector improvement and ease of doing business.

Major economies of world collapsed due to pandemic COVID-19 including India.
Indian economy is also registered negative growth in financial year 2020-21. After that
Indian economy recovered handsomely and registered a growth of about 9% in Year

2021-22. This was partly due to low base of year 2020-21 as well.

Honorable Prime Minister has announced a major relief package of Rs. 20 lakh crores
which is about 10% of GDP. This is aimed at turning this major crisis of COVID-19
into opportunity by providing major impetus to industrial production to the limit of
becoming a self-reliant economy. With major thrust of this package being on Make -
In- India it is expected that industry in India would grow at rapid pace and recover
handsomely in post COVID-19 scenario. World Economic Outlook update also has
predicted a growth rate of about 7.5 % in next year 2022-23.

3.6 Recommended Growth Rates of Traffic

Based on the above analysis and after giving due consideration to the entire listed
factors, the following overall growth rates are recommended for each category of
vehicle as under. Rate of growth is moderated in light of overall regional trend. Growth
of Multi-Axle is kept slightly higher as trend of technological advances in logistic
industry favors multi-axle over 2/3 axle carriage. It is also expected that as the

economy moves from developing to developed, rate of growth diminishes. Same
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growth rate is not sustainable for long. It is established practice to stepdown future

growth rates at suitable interval of years.

Temporary disruptions caused by implementation of Goods and Service Tax (GST)
and demonetization have dissipated, and growth of economy has significantly

improved since then. Hence corridor can expect to have expected growth.

Growth rates are recommended for three scenarios for sensitivity analysis namely
Optimistic, Pessimistic and Most Likely with a positive and negative variation 0.5%

from Most Likely case.

Table 3-5 : Recommended Growth Rates Optimistic

Year/ Vehicle | 2021- | 2023- | 2026- | 2031- | 2036- | 2041-
Type 2023 | 2026 | 2031 | 2036 | 2041 | 2046

7.64% | 653% | 6.11% | 5.64% | 5.22% | 4.51%

CAR
Mini Bus /Loy | 0007 | 543% | 506% | 475% | 4.46% | 4.22%
Truck / Bus 6.42% | 6.42% | 5.84% | 553% | 4.96% | 4.40%
Multi Axle | 017 | ©78% | e17% 1 5.84% ) 5.24% ) 4.65%

Oversized 7.51% 6.42% 5.84% 5.53% 4.96% 4.40%
Vehicles

Table 3-6 : Recommended Growth Rates Pessimistic

Year/ Vehicle | 2021- 2023- 2026- 2031- 2036- | 2041-
Type 2023 2026 2031 2036 2041 | 2046

7.14% | 6.03% | 5.61% | 5.14% | 4.72% | 4.01%

CAR
Mini Bus /LCV 550% | 4.93% | 456% | 4.25% | 3.96% | 3.72%
5.92% | 5.92% | 5.34% | 5.03% | 4.46% | 3.90%
Truck / Bus
_ 701% | 6.28% | 567% | 5.34% | 4.74% | 4.15%
Multi Axle
Oversized 701% | 592% | 5.34% | 5.03% | 4.46% | 3.90%
Vehicles
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Table 3-7 : Recommended Growth Rates Most Likely

Year/ Vehicle 2021- 2023- 2026- 2031- 2036- | 2041-
Type 2023 2026 2031 2036 2041 | 2046
7.39% 6.28% 5.86% 5.39% 4.97% 4.26%
CAR
0 0 0 0, 0, 0
Mini Bus /LCV 5.75% 5.18% 4.81% 4.50% 4.21% 3.97%
6.17% 6.17% 5.59% 5.28% 4.71% 4.15%
Truck / Bus
0 0 0 0, 0, 0
Multi Axle 7.26% 6.53% 5.92% 5.59% 4.99% 4.40%
Oversized 7.26% 6.17% 5.59% 5.28% 4.71% 4.15%
Vehicles

3.7 COVID-19 Impact

Current Corona virus crisis affected the traffic since March 2020 onwards. Traffic in
year 2020-21 was negatively affected by lockdown. Impact of Covid-19 is analyzed in
next section of this chapter. All social and economic activities had been completely
disrupted due worldwide pandemic of Corona Virus. This had affected traffic on
project stretch as well. Traffic was severely affected from March 2020 due to
lockdown. Government considered partial lifting of lockdown and allowing selective
economic activities on zone to zone basis in May 2020. Government has decided to
open economic activities in phases and by now almost all the activities are open with
some restrictions.

Concessionaire shared traffic data for year 2020-21 and 2021-22. At all toll plaza
commercial traffic has almost reached back to previous level. Passenger traffic, which
picked up quite late, has also recovered handsomely in later months and has reached
back to original level. But traffic was further affected due to second wave of COVID-
19 in April 21 to July 21 and third wave in December 2021 to March 2022.

Government has announced a mega economic stimulate and package of Rs. 20 Lakh
Crore to bring the economy back on track and recover the losses. It is observed that
traffic has almost normalized on project stretch has additional recovery growth has
not been considered in projections.
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4.1 Traffic Projections

CHAPTER 4
TRAFFIC FORECAST

Growth rates recommended in previous section of report are used to arrive at traffic

projections for future years. Toll plaza wise futuristic traffic projection is given in

tables below.

These projections have been done for following three cases of growth

1.
2.
3.

Table 4-1 : Total Tollable Traffic @ Toll Plaza 1- Chainage 142.800 KM

Optimistic Scenario
Pessimistic Scenario

Most Likely Scenario

(Optimistic Growth Scenario)

Total
Year CAR Minibus | Truck/ Multi | Oversized | Total ( nsli thin
/LCV Bus axle Vehicles No. ng
Non-Paid
Traffic)
2022-23 6531 681 1473 2560 8 11253 23528
2023-24 6958 718 1569 2724 8 11977 25036
2024-25 7411 757 1669 2898 8 12743 26631
2025-26 7864 795 1766 3066 8 13499 28188
2026-27 8344 835 1868 3245 8 14300 29839
2027-28 8853 877 1977 3434 8 15149 31589
2028-29 9394 921 2092 3634 8 16049 33441
2029-30 9968 967 2214 3846 8 17003 35404
2030-31 10529 1013 2336 4058 8 17944 37354
2031-32 11122 1060 2465 4282 8 18937 39412
2032-33 11748 1110 2601 4518 8 19985 41583
2033-34 12410 1162 2744 4768 8 21092 43877
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Total
Year CAR Minibus | Truck/ Multi | Oversized | Total (Inlzli :JIJi n
/LCV Bus axle Vehicles No. Non-Paidg
Traffic)
2034-35 | 13109 1217 2896 5031 8 22261 46298
2035-36 | 13793 1271 3039 5281 8 23392 48617
2036-37 | 14514 1328 3189 5543 8 24582 51053
2037-38 | 15271 1386 3347 5818 8 25830 53608
Table 4-2 : Total Tollable Traffic @ Toll Plaza 1- Chainage 142.800 KM
(Pessimistic Growth Scenario)
Total
Year CAR Minibus | Truck/ Multi | Oversized | Total (Insli gin
/ILCV Bus axle Vehicles No. ng
Non-Paid
Traffic)
2022-23 6531 681 1473 2560 8 11253 23528
2023-24 6926 715 1561 2711 8 11921 24917
2024-25 7344 750 1653 2871 8 12626 26384
2025-26 7756 784 1741 3024 8 13313 27799
2026-27 8191 820 1834 3185 8 14038 29292
2027-28 8650 857 1931 3354 8 14800 30858
2028-29 9135 896 2033 3533 8 15605 32513
2029-30 9647 937 2142 3721 8 16455 34259
2030-31 | 10143 976 2249 3908 8 17284 35976
2031-32 | 10663 1017 2362 4104 8 18154 37779
2032-33 | 11211 1060 2481 4310 8 19070 39675
2033-34 | 11786 1105 2605 4526 8 20030 41662
2034-35 | 12391 1152 2736 4754 8 21041 43756
2035-36 | 12975 1197 2857 4966 8 22003 45725
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Total
Year CAR Minibus | Truck/ Multi Oversized Total ( nlc::’li :jJin
/LCV Bus axle Vehicles No. ng
Non-Paid
Traffic)
2036-37 13588 1244 2985 5187 8 23012 47787
2037-38 14229 1293 3118 5418 8 24066 49940
Table 4-3 : Total Tollable Traffic @ Toll Plaza 1- Chainage 142.800 KM
(Most Likely Growth Scenario)
Total
Year CAR Minibus | Truck/ Multi Oversized Total ( nf:)li thin
/LCV Bus axle Vehicles No. ng
Non-Paid
Traffic)
2022-23 6531 681 1473 2560 8 11253 23528
2023-24 6942 717 1564 2718 8 11949 24977
2024-25 7377 753 1660 2885 8 12683 26505
2025-26 7810 789 1753 3046 8 13406 27996
2026-27 8267 827 1851 3216 8 14169 29569
2027-28 8752 866 1954 3396 8 14976 31231
2028-29 9264 907 2063 3585 8 15827 32982
2029-30 9807 951 2178 3785 8 16729 34836
2030-31 10335 993 2292 3984 8 17612 36665
2031-32 10892 1037 2413 4194 8 18544 38596
2032-33 11479 1084 2540 4415 8 19526 40629
2033-34 12097 1133 2674 4648 8 20560 42771
2034-35 12749 1183 2815 4893 8 21648 45023
2035-36 13382 1233 2948 5123 8 22694 47165
2036-37 14047 1285 3086 5365 8 23791 49411
2037-38 14745 1339 3231 5618 8 24941 51764
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4.2 Modification in Concession Period

As per Article 29 of the concession agreement, if actual traffic on the project falls short
or exceeds Target Traffic on project highway on defined date, concession period shall
be modified subject to calculation stipulated therein. For Talegaon - Amravati project,

the Target Date and Target Traffic are defined as under:
Target Date - 1% April 2020
Target Traffic - 41052 in PCU

It was observed that as per traffic projections, traffic volume falls short of target traffic
in all scenarios. This warrants for an extension of the envisaged concession period.
Based on the above traffic estimate probable extension of concession period is worked

out as per article 29 of concession agreement which is summarized as under —

Projected Traffic in PCUs

(average of traffic on target o
) Expected extension in
Scenario date, one year before target

Concession Period
date and one year after target

date)

All 24187 4.4 years

Due to the suspension in toll in the year FY 17 because of demonetization for a period
of 24 days, the Concessionaire would be entitled to extension of additional 24 days.
Traffic was severely impacted on project highway during initial lockdown period.
NHAI has declared a policy of providing extension of concession to make up for
revenue loss during lockdown. It is expected that an extension would be provided to

project concession period on this account also.

Hence, traffic and toll revenue projections have been worked out for additional 5 years

beyond original concession period.
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CHAPTER 5
FORECAST OF TOLL REVENUE

5.1 General

This chapter presents the tolling rate calculations, categories and toll revenue of the
project.

5.2 Discount Categories

As per the Toll Notification (Schedule R) the following discounts have been

considered:

1. Monthly Pass: For frequent users, monthly pass is issued for 50 trips per month.

The discount factor works out to 33.33% for 50 journeys.

2. Daily Pass (for Return Trip): A 75% discount will be offered on the return trip.

3. Single Journey: Full single journey toll would be charged to this category of

vehicles who are infrequent travelers or whose frequency does not yield any

discount from the above categories.
4. Local Car/ Jeep / Van to be charged at Rs 150 per month (2007)

5. Additionally, Concessionaire has introduced monthly rates for local

commercial vehicles also.

Building of inflation and escalation of rate on the basis of WPI are done as per toll

notification (Schedule R) as given under

The formula for determining the applicable rate of fee shall be as follows:-

Applicable rate of fee = base rate + base rate X WPI A-WPI B %X 0.4

Factor of inflation / growth has been incorporated as per Schedule R. WPI are available
up to 2021-22. A moderate growth in Wholesale Price Index (WPI) has been assumed
after that. Following graph provides projection of rate of inflation (WPI) in India. Data

has been taken from Office of Economic Advisor web site (www.eaindustry.nic.in).

WPI for year 2017-18 and 2018-2019 is worked back by applying a correlation factor
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for 2004-05 series as 2017-18 and 2018-2019 data is available in 2011-12 series only.
Ratio of WPI for year 2016-17 for both series is used for conversion of WPI in 2004-

05 series.
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Figure 5-1 : Historical Rate of WPI Inflation in India

Except the negative growth of WPI in year 2015-16 average inflation in WPI from year
2005-2021 is 5.00%. For future years initially it is considered @ 5% and suitably

stepped down for future years.

5.3 Estimation of Toll Rates

As per the applicable MORTH notification and Schedule R of contract agreement, the
following Base rate of fee for the categories mentioned in the table stands true in the
National Highways Fee Rules, 2008.

Table 5-1 : Base Toll Rates 2007 - 08

Type of Vehicle Baséf':?ﬁ cgslgee /
Car, Jeep, Van or Light Motor Vehicle 0.65
Light Commercial Vehicle, Light Goods Vehicle or Mini Bus 1.05
Bus or Truck (2 Axle) 2.2
Three Axle commercial vehicles 2.4
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Type of Vehicle Bas;zrlzagﬁ cgsF)ee/
Heavy Construction Machinery (HCM) or Earth Moving 3.45
Equipment (EME) or Multi Axle Vehicle (MAV) (4-6 axles) '
Oversized Vehicle (seven or more axles) 4.2

Factor of inflation / growth has been incorporated as per Schedule R. WPI are available
up to 2018-19.

Amravati bypass qualifies for adding to toll rate since its cost is more than 10 Cr. There

is not structure in project which qualifies for addition in toll rates.

Table 5-2 : Additional Rate for Amravati Bypass

Total Cost of Bypass 95.09 Cr Length 17.43 km
Base Rate Addition for
Type of Vehicle every 5 Cr | Rate 2007-08
for 15 Cr
over 15 Cr
Car/Jeep/Van 5.00 1.00 22
LCV 7.50 1.50 33
Bus 15.00 3.00 66
2-axle 15.00 3.00 66
3 - Axle 22.00 450 98.5
Multi Axle 30.00 6.00 132

Above table provides for rates applicable for accounting for bypass in toll rates. This
has been incorporated in toll rates at Toll Plaza at Km 142.800 at Nandgaon Peth.

Other than this there is no structure or bypass which qualifies for additional toll rate at

any toll plaza.

Toll rates are calculated as per guidelines provided in schedule R (rounded to nearest
Rs. five) for the concession period and are given below.

Thus, worked out rates for various categories of vehicle and discounts are given as

under.
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Table 5-3 : Toll Rates for Single Journey @ KM 142.800

ver | car | rov | RS BRE | Senies
2022-23 115 180 365 560 710
2023-24 | 120 185 385 590 745
202425 | 1% 195 405 620 785
202526 | 130 205 425 650 825
2026-27 | M 215 445 685 865
2007-28 | 225 470 720 910
2028.09 | 150 240 490 755 955
2029-30 | 160 250 515 790 1000
2030-31 | 160 260 540 830 1050
2031-32 | 17 275 565 870 1100
2032-33 | 18° 290 595 915 1155
203334 | 19 300 620 960 1210
203435 | 290 315 650 1005 1270
2035-36 210 335 685 1055 1330
2036-37 | 2% 350 720 1105 1395
2037-38 235 365 755 1160 1465

—
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Table 5-4 : Toll Rates for Return Journey @ KM 142.800

vear | CAR | Lov | K/ e Quetrsized
MAV
202223 | 170 265 550 845 1065
202324 | 180 280 575 885 1120
202425 | 185 295 605 930 1175
202526 | 195 310 635 980 1235
202627 | 205 325 670 | 1030 | 1300
202728 | 220 340 700 | 1080 | 1365
202829 | 230 360 735 | 1135 | 1430
202930 | 240 375 770 | 1190 | 1500
203031 | 250 395 810 | 1245 | 1570
203132 | 265 210 850 | 1305 | 1650
203233 | 275 130 890 | 1370 | 1730
203334 | 290 255 935 | 1435 | 1815
203435 | 305 475 980 | 1505 | 1900
203536 | 320 500 | 1025 | 1580 | 1995
203637 | 335 525 | 1075 | 1660 | 2095
203738 | 350 550 | 1130 | 1740 | 219
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Table 5-5 : Toll Rates for Monthly Pass @ KM 142.800

Mini
Car | LCV | Truck/Bus Multi | Oversized
Year | \pl.Lc| -Lc | & /Egi/ TRESES | oot | Ve

2022- | 315 | 1975 3710 3770 | 5915 12180 18750 23665
202233- 330 | 2075 3895 3965 | 6215 12795 19695 24865
2(?;4- 345 | 2180 4090 4165 | 6530 13440 20695 26125
2(?255- 365 | 2290 4295 4375 | 6865 14125 21745 27450
202266- 385 | 2405 4510 4600 | 7215 14845 22855 28855
202277- 405 | 2525 4735 4835 | 7585 15605 24030 30335
202288- 420 | 2640 4950 5070 | 7950 16360 25185 31795
2(?299- 440 | 2760 5175 5315 | 8335 17150 26405 33330
2(:)3;)0- 465 | 2885 5410 5570 | 8735 17980 27680 34945
2(?;1- 485 | 3015 5655 5840 | 9160 18855 29025 36640
2(?3?2- 510 | 3150 5910 6125 | 9605 19770 30435 38420
23;3- 535 | 3290 6175 6425 | 10075 20735 31920 40295
23;4- 560 | 3440 6455 6735 | 10565 21750 33480 42265
2(???5- 590 | 3595 6745 7070 | 11085 22815 35125 44340
2(???6- 615 | 3755 7050 7415 | 11630 23935 36850 46520
2(:)%??7- 650 | 3925 7365 7780 | 12205 25115 38665 48815
* L§8 Local Passenger, LC — Local Commercial
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5.4 Toll Revenue

As indicated earlier, toll revenue on the Project Road has been calculated under in all three
scenarios. The estimates of toll revenue under Optimistic, Pessimistic and Most Likely
growth scenarios are presented in the following section.

5.5 Toll Revenue at all toll plazas under Scenarios

Toll Revenue estimates under most likely scenario at each of the toll plaza up to 2036-37
(End of Concession Period+ 5 Years) starting from the year 2020-21 are shown in tables

below.

Table 5-6 : Toll Revenue Optimistic Scenario
(Rs. Crores)

Year Toilzlz;'TSI;Ig “a Total
2022-23 95.53 95.53
2023-24 107.14 107.14
2024-25 119.04 119.04
2025-26 132.12 132.12
2026-27 147.58 147.58
2027-28 164.73 164.73
2028-29 182.02 182.02
2029-30 202.15 202.15
2030-31 223.17 223.17
2031-32 248.20 248.20
2032-33 274.39 274.39
2033-34 303.79 303.79
2034-35 335.04 335.04
2035-36 370.52 370.52
2036-37 406.66 406.66
2037-38 448.82 448.82

|
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Table 5-7 : Toll Revenue Pessimistic Scenario

(Rs. Crores)

Toll at Plaza

vear 142.800 Total
2022-23 95.53 95.53
2023-24 106.65 106.65
2024-25 117.93 117.93
2025-26 130.30 130.30
2026-27 144.86 144,86
2027-28 160.92 160.92
202829 176.95 176.95
2029-30 19559 195.59
2030-31 214.94 214.94
2031-32 237.86 237.86
2032-33 261.72 261.72
2033-34 288.39 288.39
2034-35 316.50 316.50
2035-36 348.31 348.31
2036-37 380.42 380.42
2037-38 417.93 417.93

—
GMD

Consultants

TOLL REVENUE AND O&M COST PROJECTION REPORT

Four - Laning of Talegaon - Amravati Section of NH-6from Km 100.000 to Km 166.725

37



GMD Consultants

IRB INVIT FUND

Table 5-8 : Toll Revenue Most Likely Scenario

(Rs. Crores)

Year Toilllaz'fglzlg “a Total
2022-23 95.53 95.53
2023-24 106.89 106.89
2024-25 118.51 118.51
2025-26 131.23 131.23
2026-27 146.28 146.28
2027-28 162.89 162.89
2028-29 179.53 179.53
2029-30 198.95 198.95
2030-31 219.15 219.15
2031-32 243.09 243.09
2032-33 268.13 268.13
2033-34 296.16 296.16
2034-35 325.85 325.85
2035-36 359.52 359.52
2036-37 393.57 393.57
2037-38 433.41 433.41
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CHAPTER 6
OPERATION & MAINTENANCE

6.1 Operation & Maintenance

Operation and maintenance cost of project depends on number of factors like quality
of construction, response of maintenance team to early damage, local climate (rain

etc.).

Future cost of operation and maintenance is estimate on guess basis. Keeping all above
factors in view, following can be basis of working out cost of operation and
maintenance for project corridor from Talegaon to Amravati on NH-6 in state of

Maharashtra.

a)  Annual Regular Maintenance — Covering pothole repair, shoulder and slope
repair, drain cleaning, median maintenance, Crash barrier, toll plaza
maintenance, Toll collection, other services like medical help and rescue
operations etc.

b)  Periodic Maintenance — This will be done on periodic basis say every 5 years.
It will consist of overlaying of wearing course and painting and marking. Some
pavement strengthening is also anticipated in few sections. This operation and

its cost are spread over three years.

Concessionaire has recently updated the program of maintenance of project road. Same
has been reviewed and year-wise cost of O&M from year FY 2022-23 is given in table

below.

‘7;/_ UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 6-1 : O&M Cost

. Electric System
v Annual Thermoplastlc Rene_wal e Special Repair of St_ructure Total Expenditure (Rs.
ear maintenance painting with BC it maintenance e Remarks
(Rs. Cr) (Rs. Cr) (Rs. Cr.) P (Rs. Cr) Annual | Periodic
202223 | 1245 1.47 15.76 3.82 0.02 0.59 | 0.00 41.45 Renewal of Wearing course
' ) ) ' ' ' ' ' + Pavement repair
2023-24 12.45 0.02 0.59 16.66 Regular O & M
2024-25 12.45 0.02 0.59 17.49 Regular O & M
2025-26 12.45 0.02 0.59 18.37 Regular O & M
2026-27 12.45 0.02 0.59 19.29 Regular O & M
2027-28 | 1245 1.47 16.36 4,58 0.02 0.59 55.01 Renewal of Wearing course
' ' ' ' ' ' : + Pavement repair
Renewal of Wearing course
2028-29 12.45 1.47 16.36 7.64 0.02 0.59 62.74 + Pavement repair
2029-30 12.45 2.29 0.02 0.59 26.25 Regular O & M
2030-31 12.45 2.29 0.02 0.59 27.56 Regular O & M
2031-32 12.45 2.29 0.02 0.59 28.94 Regular O & M
T— UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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. Electric System
v Annual Thermoplastlc Rene_wal o Special Repair of St_ructure Total Expenditure (Rs.
ear maintenance painting with BC . maintenance Crores) Remarks
(Rs. Cr) (Rs. Cr) (Rs. Cr.) P (Rs. Cr) Annual | Periodic
2032-33 12.45 2.29 0.02 0.59 30.38 Regular O & M
Renewal of Wearing course

2033-34 12.45 1.47 16.36 9.16 0.02 0.59 83.25 + Pavement repair

208435 | 1245 147 16.36 12.22 0.02 059 94.08 e avemont oo

2035-36 12.45 2.29 0.02 0.59 35.17 Regular O & M

2036-37 12.45 2.29 0.02 0.59 36.93 Regular O & M
— TOLL REVENUE AND O&M COST PROJECTION REPORT
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CHAPTER 7
CONCLUSION & RECOMMENDATIONS

7.1 Conclusion & Recommendations

Project stretch of Talegaon to Amravati section of NH-6 in state of Maharashtra from
km 100.000 to km 166.725 is currently a four-lane road. The road is in sound condition
and serves to stable traffic volumes. Project corridor is part of major east west
connectivity National highway NH-6. There are many upcoming projects in area which
will boost economic growth of area and add value to development of region. All these
developments have potential to give positive impact to traffic flow on project.
Following can considered as major outcome of study

a) There is good amount of tollable traffic running on project

b) Project corridor has potential to witness traffic growth @ 6-8% annually post
COVIC-19 impact in the near future, further moderated by 1-2% in the longer term

due to various development in area and overall development of economy
c) Project corridor does not have risk of traffic leakage due to lack of competing roads

of comparable quality

The project infrastructure is in good condition and its maintenance cost is also
reasonable.

Based on above it can be considered a stable healthy project from traffic and revenue

point of view.

;‘7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
|

|i GMD Four - Laning of Talegaon - Amravati Section of NH-6from Km 100.000 to Km 166.725

| Consultants 42




GMD Consultants IRB INVIT FUND

PROJECT ILLUSTRATIONS

8.1 General

Project current condition has been depicted in the following photographs.

Figure 8-1 : General Condition

Figure 8-2 : Toll Plaza
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Figure 8-3 : General Condition

Figure 8-4 : General Condition
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ABBREVIATIONS

AADT - Annual Average Daily Traffic NHAI - National Highways Authority of
India
BOT - Build Operate Transfer NHDP - National Highways Development
Project
CAGR - Compound Annual Growth Rate NSDP - Net State Domestic Product
CTV - Classified traffic volume O&M - Operation & Maintenance
DBFOT - Design, Build, Finance, Operate & PCDP - Per Capita Domestic Product
Transfer
EME - Earth Moving Equipment PCI - Per Capita Income
GDP - Gross Domestic Product PCU - Passenger Car Unit
GSDP - Gross State Domestic Product PSC - Pre-stressed Concrete
HCM - Heavy Construction Machinery RCC - Reinforced cement concrete
HCV - Heavy Commercial Vehicle RHS - Right Hand Side
HTMS - Highway Traffic Management SH - State Highway
System
IRC - Indian Road Congress TP - Toll Plaza
IRR - Internal Rate of Return WPI - Wholesale Price Index
LCV - Light Commercial Vehicle SIR - Special Investment Region
LHS - Left Hand Side C. - Circa
LGV - Light Goods Vehicle ROB - Railway Over Bridge
MAV - Multi Axle Vehicle MDR - Major District Road
MORTH - Ministry of Road Transport and ODR - Other District Road
Highways
NH - National Highway CA - Concession Agreement
PCC - Plain Cement Concrete RMT - Running Meter
CR - Coarse Rubble
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CHAPTER 1
INTRODUCTION
1.1  Background
The Government of India through National Highway Authority of India (NHAI)
embarked upon a program to enhance the traffic capacity and safety for efficient
transportation of goods as well as passenger traffic on National Highway Sections
under NHDP Phase V. Under Phase V NHAI has planned to convert 6,500 km of
existing 4-lane National Highways into 6-lane National Highway. Sections envisaged
under 6-laning comprise the Golden Quadrilateral section (5,700 km) and some other
sections which are 800 km in length.
The project under consideration, Tumkur - Chitradurga Section of NH-4 is one such
road project NHAI intended to implement on a BOT basis in the DBFOT format. M/s
IRB Tumkur Chitradurga Tollway Ltd. (Concessionaire) has been awarded the
Project for concession period of 26 years starting from June 4™, 2011 to June 3",
2037. The Project has been commissioned and is currently in the operation /
maintenance phase.
1.2 Objective of the Study
M/s IRB INVIT FUND has engaged GMD Consultants to assess the future traffic and
toll potential of project along with related operation & maintenance expenditure
involved.
This report named as “Toll Revenue and O&M Cost Projection Report” mainly
focuses on traffic and O&M aspects of the project. Other parameters like competing
road, area developments etc. have been considered from a traffic development point
of view.
1.2.1 Scope of Services
The broad scope of work covered in the assignment is as follows
a) Analysis of Traffic Growth
b) Toll Rate Growth
c) Revenue Forecasting
d) Operation and Maintenance Cost Projections
;7 TOLL REVENUE AND O&M COST PROJECTION REPORT
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The Concessionaire has provided basic historical traffic data and other project details
on the basis of which the above analysis has been carried out, after applying our

judgment on the traffic estimates.

“Toll Revenue and O&M Cost Projection Report” was submitted in March 2017. In
this report traffic data of year 2015-16 was used as base traffic. The report was
updated with traffic data of year 2016-17 and report was submitted in October 2017.
Report was further updated with traffic data of 2017-18 and same was submitted in
April 2018. The report was further updated with traffic Data of period from April
2018 to September 2018 and was submitted in October 2018. A revised report was
submitted with updated traffic of year 2018-19 in April 2019. With traffic data from
April 2020 to March 2021 report was updated report was further updated with yearly
traffic data from April 2021 to March 2022 and now concessionaire has provided
traffic data from April 2022 to September 2022, report is updated with this six
monthly traffic data.
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CHAPTER 2
TRAFFIC SURVEYS AND ANALYSIS

2.1 Traffic Surveys

In the course of our work we have collected required information for project corridor

to understand the general traffic and travel characteristics on the corridor.
The following traffic data has been collected for project.

e Classified traffic volume counts at the two toll plaza locations on Tumkur-
Chitradurga section of NH-4 for base year 2015-16, 2016-17, 2017-18, 2018-
19, 2019-20, 2020-21, 2021-22 and Six-Monthly traffic data from April 2022
to September 2022.

e Local Component of traffic

e Component of Return Journey

e Component of Monthly Pass Journey

The main objective of the traffic data analysis is to:
e Determine the existing traffic movement characteristics of project
e Establish base year traffic
e |dentification of travel patterns and modal split of project traffic
e Deriving growth factors for traffic forecasting
e Estimation of corridor traffic including traffic diversion if any
e Preparation of revenue model and projection of revenue as per toll policy for

various scenarios
The project can be divided into two homogenous sections from traffic point of view.

These sections can be
1. Chitradurga to Sira
2. Sirato Tumkur

Traffic of both sections is represented by toll plaza in each section.

Table 2-1 below lists provides details of locations from where traffic details have

been collected.
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Table 2-1 : Traffic Survey Locations

Sr Single Return Monthl
‘ Location CTV Journey | Journey Y. |Local Traffic
No. . . Pass Traffic
Traffic Traffic
AADT
For Year For Year For Year For Year
for Year
2015-2016 | 2015-2016 |2015-2016 | 2015-2016
2015-2016
AADT for year | For Year For Year For Year For Year
2016-2017 |2016-2017 | 2016-2017 |2016-2017 | 2016-2017
AADT for year | For Year For Year For Year For Year
2017-2018 |2017-2018 | 2017-2018 | 2017-2018 | 2017-2018
Km 172.770 AADT for year | For year | For year For year For year
m : - - -
2018-19 2018-19 2018-19 2018-19 2018-19
1 Toll Plaza
(Guilalu) AADT for year | For year | For year For year For year
uilalu - - -
2019-20 2019-20 2019-20 2019-20 2019-20
AADT for year | For year | For year For year For year
2020-21 2020-21 2020-21 2020-21 2020-21
AADT for Year | For Year For Year For Year For Year
2021-22 2021-22 | 2021-22 2021-22 2021-22
Six Monthly Data For April ) )
) For April For April i
from April 22to | 22 to Sept | 22 to Sept | 22 to Sept For April 22
to Sept 22
September 22 | 22 22 22
AADT
For Year For Year For Year For Year
for Year
2015-2016 | 2015-2016 |2015-2016 | 2015-2016
2015-2016
AADT for year | For Year For Year For Year For Year
2016-2017 |2016-2017 | 2016-2017 |2016-2017 | 2016-2017
Km 104.530 AADT for year | For Year For Year For Year For Year
2 Toll Plaza 2017-2018 |2017-2018 | 2017-2018 | 2017-2018 | 2017-2018
(Karjeevanhalli) | AADT for year | For year | For year For year For year
9018-19 2018-19 | 2018-19 2018-19 2018-19
AADT for year | For year | For year For year For year
9019-20 2019-20 | 2019-20 2019-20 2019-20
AADT for year | For year | For year For year For year
2020-21 2020-21 2020-21 2020-21 2020-21
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AADT for Year | For Year For Year For Year For Year
2021-22 2021-22 | 2021-22 2021-22 2021-22
Six Monthly Datal For April ) )
) For April For April il 22
from April 22to | 22 to Sept | 22 t0 Sept | 22 to Sept For Apri
to Sept 22
September 22 | 22 22 22

The locations of each of the traffic survey are illustrated in Figure 2-1.
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2.2 Classified Traffic Volume Count

The objective of conducting a Classified Traffic Volume Count is to understand the
traffic flow pattern including modal split on a roadway. The Classified Traffic Volume
Count survey has been provided by concessionaire of project highway from actual
traffic data gathered at toll plaza locations based on monthly data shared with NHALI.

These locations were indicated in Figure 2-1 and listed in Table 2-1.

The vehicles can broadly be classified into fast moving / motorized and slow moving
/ non-motorized vehicles, which can be further classified into specific categories of
vehicles. The groupings of vehicles are further segregated to capture the tollable
vehicle categories specifically and toll exempted vehicles are counted separately. The
detailed vehicle classification system as per IRC: 64-1990 is given in Table 2-2.
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Table 2-2 : Vehicle Classification System

Vehicle Type

Auto Rickshaw

Passenger Car Car, Jeep, Taxi & Van (Old / new technology)

Bus Mini Bus

Standard Bus

Light Goods Vehicle (LCV)

2 — Axle Truck

Truck 3 Axle Truck (HCV)

Multi Axle Truck (4-6 Axle)

Oversized Vehicles (7 or more axles)

Other Vehicles Agriculture Tractor, Tractor & Trailer
Source - IRC: 64 — 1990

However, since the project highway is currently under toll operation, the data
collected is corresponding to category of tollable vehicles. Following are the types of

vehicles as per the Concession Agreement.

e Car/Jeep/Van

o LCV

e Truck/Bus

e HCM/EME/ MAV

2.3 Traffic Characteristic

Toll revenue of the project highway does not solely depend on traffic volume. There
are certain characteristics of traffic which have significant potential to affect toll
revenue. Component of local traffic, component of passenger and commercial traffic,
portion of return journey traffic, portion of monthly pass traffic are some such
characteristics of traffic. These will be discussed in subsequent sections of this

report.
2.3.1 Traffic Data

The Concessionaire has provided Traffic data for base year 2015-16, 2016-17, 2017-
18, 2018-19, 2019-20, 2020-21, 2021-22 and from April 2022 to September 2022 as
under for toll plazas —
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Table 2-3 : Traffic Data at Toll Plaza at Km 172.770

Annual | Annual | Annual | Annual | Annual | Annual | Annual | Average
Average | Average | Average | Average | Average | Average | Average Dal')_/
sr. | Tvpeof | Daily | Daily | Daily | Daily | Daily | Daily | Daily Traffic
NG V)éflicle Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic Agrll-2222to
(Nos.)— | (Nos)— | (Nos)— | (Nos) | (Nos) | (Nos) | (Nos.) ept
FY FY FY FY FY FY FY
2015-16 | 2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21 | 2021-22
1 CAR 4395 4803 5261 5244 5560 7633 11046 13200
2 LCV 2205 2237 2514 2918 2752 2652 2006 2164
3 | Truck/Bus | 2882 2976 3066 3157 3167 2631 3423 4510
HCM
4 JEME/ 5356 5365 5563 5748 5033 4968 5831
MAV 6517
g | Oversized | 47 80 46 31 37 14 15 ’1
Vehicles
Total 14885 15460 16451 17099 16548 17898 22322 | 26412
Similar traffic data for toll plaza at Km 104.530 is given as under
Table 2-4 : Traffic Data at Toll Plaza at Km 104.530
Annual | Annual | Annual | Annual | Annual | Annual | Annual | Average
Average | Average | Average | Average | Average | Average | Average Dall)_/
sr. | Tvoe of Daily Daily Daily Daily Daily Daily Daily Traffic
No V%E\icle Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | APril-22to
(Nos.)— | (Nos.)— | (Nos.)— | (Nos) | (Nos) | (Nos) | (Nos) | Sept22
FY FY FY FY FY FY FY
2015-16 | 2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21 | 2021-22
1| CAR 5340 6203 6577 6855 7664 | 10224 | 8597 10616
o | Lev 2494 2581 2999 3401 3237 3103 1803 1083
3 | Truck/Bus | 3562 3727 3743 3888 3896 3133 3005 3994
HCM
4 JEME/ 6116 6140 6464 6656 5833 5617 5305
MAV 5962
g | Oversized | 146 130 43 35 45 18 15 2
Vehicles
Total 17678 | 18782 | 19826 | 20834 | 20675 | 22094 | 18725 —

Pandemic of COVID-19 (Corona Virus) has impacted entire world. Taking

precaution, Government of India announced a complete lockdown in last week of

March 2020 and traffic on highways was stopped which was eased out progressively
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later. Traffic on project corridor is recovering at good rate but still traffic numbers
had effect of Pandemic. There after India was hit by Covid-19 second and third wave
in April 21 to July 21 and December 21 to March 22. Recovering traffic pattern was
somewhat again disturbed due to second and third wave of Covid-19. Traffic
numbers for the period from April 2020 to March 2021 are not representative of
traffic pattern at project corridor due to pandemic lockdown impact. However, for
integrity of data same shown above. NHAI also has, in principal, approved providing
extension of concession period to make up for the loss of revenue due to lockdown.
Traffic has been affected due to second wave of COVID-19 in period from April 21
to July 2021 and from December 21 to March-22 due to third wave of Covid-19.
Hence traffic from April 2021 to March 2022 is also affected by Covid impact. But
as observed traffic has almost normalized on project stretch post COVID-19

The above data was arrived at by applying standard trip frequencies to monthly

passes and return journey tickets issued.

2.4 Data Analysis

2.4.1 Analysis of Traffic Volume Count

Understanding the character of existing traffic forms the basis of traffic forecast. The
various vehicle types having different sizes and characteristics can be converted into
a single unit called Passenger Car Unit (PCU). Passenger Car equivalents for various
vehicles are adopted based on recommendations of Indian Road Congress prescribed
in “IRC-64-1990: Guidelines for Capacity of Roads in Rural areas”. The adopted

passenger car unit values (PCU) are presented in Table 2-5.

Table 2-5 : PCU Factors Adopted for Study

Vehicle Type PCUs
Car 1.0
Mini Bus 15
Standard Bus 3.0
LCV/LGV 15
2 Axle Truck 3.0
3 — 6 Axle Truck 4.5
MAV 4.5
Auto Rickshaw 1.0
‘7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Vehicle Type PCUs
Van/Tempo 1.0
Agriculture Tractor with Trailer 4.5
Agriculture Tractor without Trailer 15

Source: IRC: 64-1990

Traffic volume at each toll plaza was converted to PCU and same is presented as

under.
Table 2-6 : Traffic in PCU at both Toll Plazas
Toll Pl_aza Period Traffic No PCU PCU
Location Index
FY 2015-16 14885 40661 2.73
FY 2016-17 15460 41587 2.69
FY 2017-18 16451 43474 2.64
172.770 FY 2018-19 17099 45099 2.64
' FY 2019-20 16548 42002 2.54
FY 2020-21 17898 41923 2.34
FY 2021-22 22322 50632 2.27
FY 2022-23 26412 59396 2.25
FY 2015-16 17678 48037 2.72
FY 2016-17 18782 49471 2.63
FY 2017-18 19826 51585 2.60
FY 2018-19 20834 53728 2.58
104.530
FY 2019-20 20675 50659 2.45
FY 2020-21 22094 49634 2.25
FY 2021-22 18725 44256 2.36
FY 2022-23 22576 52499 2.33

It can be observed from above that project traffic has PCU index near 2.5 which

indicates good mix of commercial and passenger traffic.

24.2

Components of Traffic

As discussed previously, components of traffic volume play an important role in

determining project revenue. A Larger component of commercial traffic with higher

axle configuration adds to project revenue positively. Similarly, a larger component

of local traffic affects the project revenue potential negatively.

For the purpose of analysis, the recent traffic numbers for period April 2021 to

March 2022 have been considered as the base numbers.
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It is observed that at Toll KM 172.770 Car traffic forms 50% of total traffic while as
HCM / EME / MAV comprises 25% of total traffic. Overall about 50% of traffic is
commercial in nature, and at Toll KM 104.530 Car traffic forms 47% of total traffic
while as HCM / EME / MAV comprises 26% of total traffic. Overall about 53% of

traffic is commercial in nature

Another important bifurcation of traffic is components of traffic with respect various

type of toll ticketing

Single Journey

Return Journey

1

2

3. Local Single Journey (Concessionaire provided special tariff for this category)
4

Monthly Pass Journey

Following table provides numbers of vehicle falling in each of above category

Table 2-7 : Journey Type Bifurcation of Traffic at KM 172.770

Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic Traffic
Volum | Volum | Volum | Volum | Volum | Volum | Volum Volume
Sr. = < & < & < = (Nos.) for
No Type (Nos.) | (Nos.) | (Nos.) | (Nos.) | (Nos.) | (Nos.) | (Nos.) April-22to
for FY | for FY | for FY | for FY | for FY | for FY | for FY September
2015- 2016- 2017- 2018- 2019- 2020- 2021- 22
16 17 18 19 20 21 22
1 | Single | 49735 | 12178 | 12808 | 13370 | 12845 | 14512 | 15558 18425
Journey
Return
2 2642 2764 3146 3332 3356 3074 6724 7934
Journey
Local
3 Single 286 276 268 185 128 150 18 26
Journey
4 | Monthly o0 129 134 212 219 162 22 27
Pass
A significant part of the traffic at KM 172.770 is single journey (70%) followed by
return journey (30%) with a very low component of local single journey and monthly
pass traffic.
Similarly, traffic numbers for type of journey at KM 104.530 are given in following
table.
— UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 2-8 : Journey Type Bifurcation of Traffic at KM 104.530

_ Traffic | Traffic | Traffic
I/Zallﬂfrlr? Traffic | Traffic | Traffic | Traffic V?\Ilum V?\Ilum Volume
. Volum | Volum | Volum | Volum | &(Nos.) | e (Nos.) | (Nos.)
Sr. T (Nos) e (Nos.) | e (Nos.) | e (Nos.) | e (Nos.) | Tor FY | for FY for
No TP | ey | TorEY | for FY | for FY | for Y | 2020- | 20211 aprif.
2016- | 2017- | 2018- | 2019- 21 22 22t0
AU 17 18 19 20
16 Septemb
er 22
1 | Single | 19901 | 13721 | 14291 | 15053 | 14807 | 16990 | 13821 | 16638
Journey
o | Rewrn 1 o000 | 4032 | 4580 | 4820 | 4910 | 4456 | 4782 5796
Journey
Local
3 Single 378 419 392 387 385 316 65 69
Journey
4 Mgggs"y 494 501 481 574 573 332 57 73

A significant part of the traffic at KM 104.530 is single journey (74%) followed by

return journey (26%) with a very low component of local single journey and monthly

pass traffic.

Here too it was observed that single journey is the most dominant component of

traffic consistent across entire length of the project highway.

2.5 Secondary Data Collection

There are several other factors which have substantial impact on traffic pattern and

growth on any project corridor. Following are some of such important factors

e Industrial development around project corridor and its catchment

e Educational infrastructure along project corridor

e Demographic pattern

e Urban area development

e Tourism potential

e Upcoming major infrastructural or Industrial projects

e Special Industry in project corridor

e Overall trends of economic growth local as well as national / regional

Hence in addition to traffic details on project site, secondary data was also collected

from the various sources. Typical secondary data includes the following:

1. Vehicle registration data of regional and national level.
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2. Economic Data
a) GDP
b) NSDP
c) Population Growth
d)  Per Capita Income growth
e) Industrial Growth
f)  Special Industry Potential
g) Regional and National development vision / plan
h)  Any other relevant data
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CHAPTER 3
GROWTH OF TRAFFIC ON PROJECT HIGHWAY

3.1 Introduction

Traffic growth is a function of the interplay of a number of contributory factors such
as National economy, Government policy, socio-economic conditions of the people,
and changes in land uses along the project corridor precincts etc. As these factors
have a number of uncertainties associated with them, forecasts of traffic are
dependent on the forecasts of factors such as population, gross domestic product
(GDP), vehicle ownership, per capita income (PCI), agricultural output, fuel
consumption etc. Future pattern of change in these factors can be estimated with only
a reasonable degree of accuracy and hence the resultant traffic forecast levels may

not be precise.

Traffic growth forecast for project corridor viz. Tumkur — Chitradurga section of NH-
4 has been done after taking the above factors into consideration. “IRC: 108-2015-
Guidelines for Traffic Prediction on Rural Highways” is established best practice

and has been used for traffic growth forecast.
3.2 Trend Analysis

One of the methods of estimation of future rate of traffic growth is to assume the
same rate of growth as experienced in the past. However, it may be noted that major
influencing factors which reflect Economic conditions such as GDP, agricultural
output, industrial output, national policies etc. are susceptible to change over a longer
period of time and necessary adjustments need to be made to past trends to account
for these changes.

Elasticity model of growth projection is one of the most widely acceptable methods
for traffic forecast. The same is recommended in IRC: 108-2015-Guidelines for
Traffic Prediction on Rural Highways.

In this method past trends of any vehicular data are paired with an economic
indicator and a regression analysis is done to yield the economic model of growth.
Growth of vehicle traffic varies for different type of vehicle. It is a proven fact that
growth patterns for passenger and goods vehicles are different. Traffic growth on any
highway typically depends on a number of economic parameters. The most important

and direct parameters are given as under
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e Per Capita Income

e Net State Domestic Product (NSDP)

e Population
It is observed that the ownership of a car is more closely related to affordability
hence per capita is the index which closely fits with growth of car traffic among
other criteria. In similar fashion, following pairs of vehicle type and independent
variable can be established for elasticity modeling of growth.

e Car/ Jeep — Par Capita Income

e Bus/ Minibus — Population

e Trucks / Heavy / Goods Vehicle — NSDP
Time series data of vehicle (both passenger and goods) Registered in state of

Karnataka is used as the base data for analysis of growth.

3.3 Estimation of Traffic Demand Elasticity

Elasticity of traffic demand is defined as the rate at which traffic intensity varies due
to change in the corresponding indicator selected. Hence, in order to estimate the
elasticity of traffic demand, it is necessary to establish the relationship between the
growth in number of given category of vehicle with one of the economic variables
considered, such as NSDP, per capita income and population growth. Latest available
data for vehicle registration, per capita income, NSDP and population is used in

analysis.

As per IRC: 108-2015 the model for estimating elasticity index for the project
corridor is of the following form and is as given below:

Log (P) = kx Log (EI) + A
Where,
P = Number of Vehicles (Mode wise)
El = Economic Indicator
A = Regression constant
k = Elasticity coefficient (Regression coefficient)

The elasticity for car and bus (passenger vehicles) is calculated based on the
Population and Per Capita Domestic Product (PCDP) respectively and the elasticity
for trucks is calculated based on the Net State Domestic Product (NSDP).

[—| UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
\‘/
|

! Consultants
|

GMD Six - Laning of Tumkur - Chitradurga Section of NH-4from Km 75.000 to Km 189.000 19



GMD Consultants IRB INVIT FUND

Following tables and graphs depict regression and elasticity of growth model.

Table 3-1 : Per Capita Income Vs Car

Log Log PCI Average

Year BC Car PCI Car Growth | Growth

2011 40699 | 1131201 | 4.61 6.05

2012 41492 | 1269430 | 4.62 6.10 2%
2013 43266 | 1420767 | 4.64 6.15 4%
2014 46012 | 1572521 | 4.66 6.20 6%
2015 48907 | 1741831 | 4.69 6.24 6% 4.7%

Regression analysis PCI Vs Car data is presented in the figure below

Car V/s PCI

6.30

y = 2.1945x - 4.04
6.25 / R2 =0.9527

~ 6.20

8 /

o 6.15 <

5 6.10 / ¢ Log Car
6.05 . ——Linear (Log Car)
6.00 . . . : .
4.60 4.62 4.64 4.66 4.68 4.70

Log PCI

Figure 3-1: Regression and Elasticity PCI vs. Car—Extrapolation

Table 3-2 : Population Vs Bus

Log Log Pop | Average

Year | Population | Buses Pop BUS Eramith | @

2011 61095297 | 58012 7.79 4.76

2012 62058777 | 62501 7.79 4.80 2%

2013 63017877 | 69718 7.80 4.84 2%

2014 63972322 | 75529 7.81 4.88 2%

2015 64921845 | 80911 7.81 491 1% 1.53%
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Regression analysis of population Vs. Bus Traffic is presented in figure below

Bus V/s Population
4.92
4.90 e 4 y = 5.63x - 39.073
R2 = 0.995
4.88
«» 4.86 /
@ 4.84 / ¢ Log Bus
2 4.82
~ 480 / —Linear (Log
4.78 Bus)
4.76 o«

4.74 T T T T T T 1
7.78 7.79 7.79 7.80 7.80 7.81 7.81 7.82

Log Population

Figure 3-2: Regression and Elasticity Population vs. Bus — Extrapolation

Elasticity of goods traffic demand has been worked out by regression analysis with
NSDP. Following table represents the data and details.

Table 3-3 : Goods Traffic Vs NSDP

Log Log NSDP | Average

R et Trucks NDSP Truck | Growth | Growth

2011 | 24081677 | 415491 7.38 5.62

2012 | 24804028 | 454582 7.39 5.66 3%
2013 | 26125013 | 506340 7.42 5.70 5%
2014 | 28056052 | 555255 7.45 5.74 7%
2015 | 30107076 | 606352 7.48 5.78 7% 5.76%

The following figure depicts regression analysis and extrapolation of NSDP vs. goods traffic
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Figure 3-3: Regression and Elasticity NSDP vs. Goods Traffic — extrapolation

Using the regression analysis above, we have arrived at the elasticity of traffic

demand for each class of vehicle to a given change in relevant economic indicators.

Average traffic growth of a vehicle class is multiplied by the corresponding elasticity

coefficient to arrive at traffic growth. R?is statistical measure of how close the data

are to the fitted regression line. It varies from 0 to 1. Higher the value of R? more

representative is the regression model of data.

The results of these analyses for the good fit as reflected by R? values are presented

in the Table below

Table 3-4 : Summary Regression Analysis

. . .. Growth
State Vehicle Indepgndent Regresglon R Square E|aSt.IC.Ity Average Elastic
Category | Variable Equation Coefficientl Growth Model
y =2.1945x] R2= 0 0
CarlJeep PCI _ 404 | 09527 2.1945 4.72% | 10.35%
(L]
g Populatio | y =5.63x R2
= opu =o. - = 0 0
% Bus N .39.0727 | 0995 5.6300 1.53% 8.62%
X
y =1.6348x] R2= 0 o
Truck NSDP . 6.4354 | 0.9715 1.6348 5.76% 9.41%

While the economic model for predicting growth is a good tool, other local, regional,

national factors such as proposed developments etc. should also be considered before

finalizing growth factors. These factors are discussed in subsequent sections
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3.4 Analysis of Historic Traffic Data

Traffic growth on a particular section of the highway depends on a number of factors.
Some of these are local and some have regional or national context. Regional or
national economy development has a marked impact on traffic growth. Still,
historical traffic volume data at the project highway provides a meaningful insight

into traffic development on corridor.

Recently there has been tremendous up-gradation in the logistics industry in terms of
processes, technology and mode of transportation. Improvement in road networks has
opened way for larger freight vehicles to be used for transportation of goods. This has
added substantial value to logistical operations all across the country. It has been
observed that volume of the typical 2 Axle truck has reduced and multi axle trucks or
larger size have come in their place. This phenomenon is observed at project highway
under study as well.

Following historical traffic data have been used for our analysis.
a) Traffic Numbers provided in Contract document pertaining to year 2008
b) Traffic Numbers provided in Report of Lea Associates pertaining to year 2010

c) Traffic Numbers provided in by concessionaire pertaining to year 2016 to year
2020

Traffic numbers pertaining to tollable category of contract have been compared.

The following tables provide historical traffic numbers at both toll plaza locations i.e.
at Km 104.530 (Near Sira) and Km 172.770 (Near Chitradurga)

Table 3-5 : Historical Traffic Volume at Sira

Location Year
April
At Sira | 2007-08 | 2009-10 | 2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21 | 2021-22 | 22-Sept
22
CAR | 2571 | 3061 | 6203 | 6577 | 6855 | 7664 | 10224 | gso7 | 10616
LCV 493 1462 2581 2999 3401 3237 3103 1803 1983
Truck/Bu
211 4 127
s 9 386 3 3743 3888 3896 3133 3005 3994
HCM
IEME/ 524 5498 6140 6464 6656 5833 5617
MAV 5305 5962
Oversized
Vehicles 0 0 130 43 35 45 18 15 29
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Total ‘ 12799 ‘ 14407 ‘ 18782 ‘ 19826 ‘ 20834 | 20675 | 22094 | 18725 | 22576
Table 3-6 : Historical Traffic Volume at Chitradurga
Location Year
April
At 2007- | 2009- | 2016- | 2017- | 2018- | 2019- | 2020- | 2021- 22-
Chitradurga 08 10 17 18 19 20 21 22 Sept
22
CAR 1664 | 2356 | 4803 | 5261 | 5244 | 5560 | 7633 | 11046 | 13200
LCV 385 1475 | 2237 | 2514 | 2918 | 2752 | 2652 | o006 2164
Truck/Bus | 7907 | 9628 | 2976 | 3066 | 3157 | 3167 | 2631 | o400 | o0
HCM /EME/ 4968
VAV 524 564 5365 | 5563 | 5748 | 5033 5831 6517
Oversized 14
Vehicles 0 0 80 46 31 37 15 ’1
Total 10480 | 14023 | 15460 | 16451 | 17099 | 16548 | 17898 | 22322 | 26412

Traffic on project stretch was affected due to COVID-19 lockdown announced by
central government in March-2020. Traffic was further affected by subsequent
second and third waves as well in year 2021-22. Hence same is not considered for

historical growth.
3.5 Other Factors Influencing Growth

There are many factors which have impact on traffic growth. As discussed previously

these factors can be economic, social, educational, and industrial.
Potentiality of such factors for project highway is discussed as under.

Economy

After witnessing a slowdown during 2011-12, the economy recovered in 2013-14,
and a high growth rate of GDP was recorded in up to 2018-19. Pandemic of COVID-
19 impacted all economies of world including India. Following figure show trend of
GDP growth in India.
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Figure 3-4 : Growth of GDP in India

FY 2017-18 recorded a growth of 6.7% which had slight impact of GST and
demonetization. Indian economy appears on recovery path with estimated growth of
6.8% in FY 2018-19. Government took major policy decision including tax

infrastructure reforming, banking sector improvement and ease of doing business.

Major economies of world collapsed due to pandemic COVID-19 including India.
Indian economy is also registered negative growth in financial year 2020-21. After
that Indian economy recovered handsomely and registered a growth of about 9% in
Year 2021-22. This was partly due to low base of year 2020-21 as well.

Honorable Prime Minister has announced a major relief package of Rs. 20 lakh
crores which is about 10% of GDP. This is aimed at turning this major crisis of
COVID-19 into opportunity by providing major impetus to industrial production to
the limit of becoming a self-reliant economy. With major thrust of this package being
on Make -In- India it is expected that industry in India would grow at rapid pace and
recover handsomely in post COVID-19 scenario. World Economic Outlook update

also has predicted a growth rate of about 7.5 % in next year 2022-23.

3.6 Recommended Growth Rates of Traffic

Rate of growth is moderated in light of overall regional trend. Growth of Multi-Axle
is kept slightly higher as trend of technological advances in logistic industry favors
multi-axle over 2/3 axle carriage. It is also expected that as the economy moves from
developing to developed, rate of growth diminishes. Same growth rate is not
sustainable for long. It is established practice to stepdown future growth rates at

suitable interval of years.
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Temporary disruptions caused by implementation of Goods and Service Tax (GST)

and demonetization have dissipated, and growth of economy has significantly

improved since then. Hence corridor can expect to have expected growth.

Growth rates are recommended for three scenarios for sensitivity analysis namely

Optimistic, Pessimistic and Most Likely with a positive and negative variation

0.5% from Most Likely case.

Based on the above analysis and after giving due consideration to the entire listed

factors, the following overall growth rates are recommended for each category of

vehicle as under.

Table 3-7 : Recommended Growth Rates in an Optimistic Scenario

Year/ Vehicle

2026-31

2031-36

2036-41

Type 2021-23 2023-26 2041-46
CAR 7.09% 6.06% 5.66% 5.21% 4.61% 3.94%
6.45% 6.05% 5.59% 5.16% 4.80%
LCV 7.00%
5.68% 5.26% 4.85% 4.44% 4.04%
Truck / Bus 5.68%
HCM /EME/ 6.51% 6.03% 5.55% 5.09% 4.63%
7.14%
MAV
. 7.14%
Vehicles
Table 3-8 : Recommended Growth Rates in a Pessimistic Scenario
Year/ Vehicle
Type 2021-23 2023-26 2026-31 2031-36 2036-41 2041-46
CAR 6.59% 5.56% 5.16% 4.71% 4.11% 3.44%
LCV 6.50% 5.95% 5.55% 5.09% 4.66% 4.30%
Truck / Bus 5.18% 5.18% 4.76% 4.35% 3.94% 3.54%
HCM/EME/ | sor06 | 6.01% | 553% | 505% | 459% | 4.13%
MAV
Oversized 6.64% 6.64% 6.11% 5.58% 5.07% 4.56%
Vehicles

Table 3-9 : Recommended Growth Rates in a Most Likely Scenario
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Year/ Vehicle

Type 202123 | 2023-26 | 2026-31 | 2031-36 | 2036-41 | 2041-46
CAR 6.8% 5.8% 5.4% 5.0% 4.4% 3.7%
LCV 6.7% 6.2% 5.8% 5.3% 4.9% 4.5%

Truck / Bus 5.4% 5.4% 5.0% 4.6% 4.2% 3.8%

VI 6.9% 6.3% 5.8% 5.3% 4.8% 4.4%

C\))’eehrlsélz:f 6.9% 6.9% 6.4% 5.8% 5.3% 4.8%

3.7 COVID-19 Impact

Current Corona virus crisis affected the traffic since March 2020 onwards. Traffic in

year 2020-21 was negatively affected by lockdown. Impact of Covid-19 is analyzed

in next section of this chapter. All social and economic activities had been

completely disrupted due worldwide pandemic of Corona Virus. This had affected

traffic on project stretch as well. Traffic was severely affected form March 2020 due

to lockdown. Government considered partial lifting of lockdown and allowing

selective economic activities on zone to zone basis in May 2020. Government has

decided to open economic activities in phases and by now almost all the activities are

open with some restrictions.

Concessionaire shared traffic data for year 2020-21 and 2021-22. At all toll plaza

commercial traffic has almost reached back to previous level. Passenger traffic,

which picked up quite late, has also recovered handsomely in later months and has

reached back to original level. But traffic was further affected due to second wave of
COVID-19 in April 21 to July 21 and third wave in December 2021 to March 2022.

Government has announced a mega economic stimulate and package of Rs. 20 Lakh

Crore to bring the economy back on track and recover the losses. Impact of these are

seen in project traffic growth as well and it is observed that traffic has almost

normalized on project stretch post COVID-19.

Taking recommended traffic growth as discussed above into consideration traffic

forecast for concession period is done and presented in next chapter.
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CHAPTER 4
TRAFFIC FORECAST

4.1 Traffic Projections

Growth rates recommended in the previous section of the Report are used to arrive at
traffic projections for future years. Traffic projections at the respective toll plazas are

presented in the tables below.
These projections have been done for following three growth scenarios:

1.  Optimistic Scenario
2. Pessimistic Scenario
3. Most Likely Scenario
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Table 4-1 : Total Tollable Traffic @ Toll Plaza 1- Chainage 172.770 KM
(Optimistic Growth Scenario)

vear | can | Lov | TUK ) Ew | Qe | TR | ropoy
2022-23 13200 2164 4510 6517 21 26412 59396
2023-24 14000 2303 4765 6941 22 28031 63083
2024-25 14849 2452 5035 7393 23 29752 67004
2025-26 15689 2600 5299 7838 24 31450 70865
2026-27 16577 2757 5577 8311 25 33247 74956
2027-28 17515 2924 5870 8811 26 35146 79278
2028-29 18506 3100 6178 9342 27 37153 83851
2029-30 19553 3287 6502 9905 29 39276 88693
2030-31 20570 3470 6817 10455 30 41342 93409
2031-32 21641 3664 7147 11036 32 43520 98384
2032-33 22768 3869 7494 11649 34 45814 103627
2033-34 23953 4085 7857 12296 36 48227 109146
2034-35 25201 4313 8238 12978 38 50768 114957
2035-36 26362 4536 8604 13638 40 53180 120529
2036-37 27577 4770 8986 14332 42 55707 126373
2037-38 28849 5016 9385 15060 44 58354 132496
2038-39 30179 5274 9801 15826 46 61126 138917
2039-40 31571 5546 | 10236 16631 48 64032 145654
2040-41 32814 5812 | 10650 | 17401 50 66727 152012
2041-42 34107 6091 | 11081 18206 52 69537 158648
2042-43 35449 6383 | 11529 19048 54 72463 165570
;77/ UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
| 6emD Six - Laning of Tumkur - Chitradurga Section of NH-4from Km 75.000 to Km 189.000 29

! Consultants
|




GMD Consultants

IRB INVIT FUND

Table 4-2 : Total Tollable Traffic @ Toll Plaza 2- Chainage 104.530 KM
(Optimistic Growth Scenario)

vear | cam | Lov | Taok | ever | Q] ol o e
2022-23 10616 1983 3994 5962 22 22576 52499
2023-24 11259 2110 4222 6350 23 23964 55769
2024-25 11941 2246 4462 6763 24 25436 59238
2025-26 12617 2382 4697 7171 25 26892 62663
2026-27 13331 2526 4943 7603 26 28429 66280
2027-28 14087 2678 5203 8061 27 30056 70109
2028-29 14884 2839 5476 8547 29 31775 74163
2029-30 15726 3010 5764 9062 31 33593 78452
2030-31 16544 3178 6043 9565 33 35363 82631
2031-32 17405 3356 6335 10096 35 37227 87034
2032-33 18312 3544 6642 10656 37 39191 91673
2033-34 19265 3742 6963 11248 39 41257 96559
2034-35 20267 3951 7300 11873 41 43432 101707
2035-36 21202 4155 7624 12477 43 45501 106647
2036-37 22180 4369 7963 13112 45 47669 111829
2037-38 23203 4594 8316 13778 47 49938 117255
2038-39 24274 4831 8685 14479 49 52318 122952
2039-40 25394 5080 9070 15215 51 54810 128921
2040-41 26393 5323 9436 15918 53 57123 134555
2041-42 27431 5579 9818 16654 55 59537 140444
s04o.43 | 28512 | 5846 | 10214 | 17424 57 62053 | 146588
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Table 4-3 : Total Tollable Traffic @ Toll Plaza 1- Chainage 172.770 KM
(Pessimistic Growth Scenario)

vear | can | Lov | TUK ) Ew | Qe | TR | ropoy
2022-23 13200 2164 4510 6517 21 26412 59396
2023-24 13934 2292 4743 6908 22 27899 62786
2024-25 14709 2429 4988 7323 23 29472 66374
2025-26 15468 2564 5225 7728 24 31009 69873
2026-27 16266 2706 5473 8155 25 32625 73554
2027-28 17105 2856 5732 8606 26 34325 77429
2028-29 17987 3014 6004 9081 27 36113 81506
2029-30 18915 3181 6289 9583 28 37996 85803
2030-31 19805 3343 6561 10067 29 39805 89935
2031-32 20737 3514 6846 10576 30 41703 94273
2032-33 21712 3693 7143 11110 31 43689 98815
2033-34 22734 3881 7453 11671 32 45771 103578
2034-35 23804 4079 7776 12260 34 47953 108574
2035-36 24782 4269 8082 12823 35 49991 113293
2036-37 25801 4468 8400 13411 37 52117 118219
2037-38 26862 4676 8730 14025 39 54332 123354
2038-39 27966 4893 9074 14668 41 56642 128718
2039-40 29115 5121 9431 15341 43 59051 134318
204041 | 30116 | 5341 | 9765 | 15974 45 61241 | 139508
2041-42 31151 5570 | 10110 16633 47 63511 144896
2042-43 32221 5809 | 10467 17319 49 65865 150492
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Table 4-4 : Total Tollable Traffic @ Toll Plaza 2- Chainage 104.530 KM
(Pessimistic Growth Scenario)

vear | can | Lov | TUK ) Ew | Qe | TR | ropoy
202003 | 10616 | 1983 | 3994 | 5962 22 22576 | 52499
2023-24 11207 2100 4201 6321 23 23852 55508
2024-25 11831 2225 4418 6700 24 25198 58681
2025-26 12442 2348 4628 7071 25 26514 61780
2026-27 13084 2478 4848 7461 26 27897 65037
2027-28 13759 2615 5078 7873 27 29352 68466
2028-29 14468 2760 5319 8308 28 30883 72077
2029-30 15215 2912 5572 8767 29 32495 75881
2030-31 | 15930 | 3061 | 5813 | 9210 30 34044 | 79541
203l3y | 16680 | 3217 | 6065 | 9676 31 35660 | 83382
203233 | 17465 | 3381 | 6328 | 10165 32 37371 | 87407
2033-34 18287 3552 6603 10679 34 39155 91633
2034-35 19147 3732 6890 11219 36 41024 96063
2035-36 19934 3906 7161 11734 38 42773 100250
2036-37 20754 4087 7443 12272 40 44596 104618
2037-38 21607 4277 7737 12835 42 46498 109180
2038-39 22495 4476 8042 13424 44 48481 113941
203940 | 23420 | 4684 | 8358 | 14039 46 50547 | 118903
040-41 | 24225 | 4885 | 8654 | 14618 48 52430 | 123512
204147 | 25058 | 5095 | 8961 | 15221 50 54385 | 128303
2042-43 25919 5314 9279 15849 52 56413 133282
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Table 4-5 : Total Tollable Traffic @ Toll Plaza 1- Chainage 172.770 KM
(Most Likely Growth Scenario)

vear | can | Lov | TUK ) Ew | Qe | TR | ropoy
2022-23 13200 2164 4510 6517 21 26412 59396
2023-24 13967 2298 4754 6924 22 27965 62933
2024-25 14778 2440 5011 7358 23 29610 66686
2025-26 15577 2581 5262 7783 24 31227 70366
2026-27 16420 2730 5525 8233 25 32933 74251
2027-28 17308 2888 5801 8708 26 34731 78346
2028-29 18244 3055 6090 9211 27 36627 82668
2029-30 19231 3232 6394 9743 28 38628 87231
2030-31 20184 3404 6687 10260 29 40564 91652
2031-32 21184 3586 6993 10804 30 42597 96295
2032-33 22234 3777 7314 11377 31 44733 101178
2033-34 23335 3979 7650 11980 33 46977 106312
2034-35 24491 4192 8002 12615 35 49335 111710
2035-36 25559 4398 8336 13225 37 51555 116843
2036-37 26674 4614 8686 13865 39 53878 122221
2037-38 27837 4841 9050 14536 41 56305 127845
2038-39 29051 5079 9429 15239 43 58841 133726
2039-40 30317 5328 9824 15975 45 61489 139871
2040-41 31435 5570 | 10197 16674 47 63923 145626
2041-42 32593 5823 | 10583 17404 49 66452 151615
2042-43 33794 6088 | 10984 18166 51 69083 157855
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Table 4-6 : Total Tollable Traffic @ Toll Plaza 2- Chainage 104.530 KM
(Most Likely Growth Scenario)

vear | car | Lov | Truek | gy [Oversized | Total | oo
/ Bus MAY Vehicles No.
2022-23 10616 1983 3994 5962 22 22576 52499
2023-24 11234 2105 4212 6335 23 23909 55639
2024-25 11887 2235 4440 6732 24 25318 58962
2025-26 12530 2365 4662 7121 25 26703 62221
2026-27 13207 2502 4895 7532 26 28162 65656
2027-28 13921 2647 5140 7967 27 29702 69285
2028-29 14675 2801 5397 8427 28 31328 73115
2029-30 15469 2963 5667 8913 30 33042 77158
2030-31 16237 3121 5927 9385 31 34701 81072
2031-32 17042 3287 6199 9882 33 36443 85187
2032-33 17887 3462 6483 10406 35 38273 89514
2033-34 18773 3647 6780 10958 37 40195 94061
2034-35 19704 3841 7091 11539 39 42214 98840
2035-36 20563 4029 7388 12097 41 44118 103392
2036-37 21459 4227 7698 12681 43 46108 108152
2037-38 22396 4434 8021 13294 45 48190 113136
2038-39 23373 4651 8357 13937 47 50365 118349
203940 | 24392 | 4879 | 8707 | 14611 49 52638 123802
2040-41 25290 5101 9037 15250 51 54729 128907
2041-42 26223 5333 9379 15917 53 56905 134225
2042-43 27190 5575 9735 16614 55 59169 139768

4.2 Modification of Concession Period

As per Article 29 of the concession agreement, if actual traffic on the project falls

short or exceeds Target Traffic on project highway on defined date, concession
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period shall be modified subject to calculation stipulated therein. For Tumkur-

Chitradurga project, the Target Date and Target Traffic are defined as under:
Target Date - 1%t April 2020
Target Traffic - 54558 in PCU

It was observed that as per traffic projections, traffic volume falls short of Target
Traffic in all scenarios. This warrants for extension of the concession period as per

provisions of concession agreement which is summarized as under -

Scenario Projected Traffic in PCUs (average Expected extension in
of traffic on target date, one year Concession Period
before target date and one year
after target date)
All 46331 5.20

As per above, traffic and toll revenue have been considered assuming extension of
5.2 years in the concession period. The said extension is subject to approval from
NHAL.

Due to the suspension in toll in the year FY17 because of demonetization for a period
of 24 days, the Concessionaire would be entitled to extension of additional 24 days.

Traffic was severely impacted on project highway during initial lockdown period.
NHAI has declared a policy of providing extension of concession to make up for
revenue loss during lockdown. It is expected that extension would be provided to

project concession period on this account also.
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CHAPTER 5
FORECAST OF TOLL REVENUE

5.1 General

This chapter presents the tolling rate calculations, categories and toll revenue of the

project.
5.2 Discount Categories

As per the Toll Notification (Schedule R) the following discounts have been

considered:

1. Monthly Pass: For frequent users monthly pass is issued for 50 trips per

month. The discount factor works out to 33.33% for 50 journeys.

2. Daily Pass (for Return Trip): A 25% discount will be offered for a return

pass.

3. Single Journey: Full single journey toll would be charged to this category of

vehicles who are infrequent travelers.
4. Local Car/ Jeep / Van to be charged at Rs 150 per month (2007)

The inflation and escalation of toll rate on the basis of WPI has been built up as
per toll notification (Schedule R) as given under

The formula for determining the applicable rate of fee shall be as follows:-

Applicable rate of fee = base rate + base rate X WPI AAWPI B X 0.4

Concessionaire has further declared special discount rates which are applicable on

project corridor.

These categories and rate on base year (2015-16) are given as under
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Table 5-1 : Special Local Monthly Rate

Category Monthly Rate
CAR (Local 2) 370.00
CAR (Local 3) 615.00
LCV (Local 1) 615.00
LCV (Local 2) 1,850.00

Truck/Bus(Local 1) 3085.00
Truck/Bus(Local 2) 5185.00

Normal escalation in the basis of WPI would be applicable to these rates as well.

In addition to above Concessionaire has also declared special rates for single local

journey as under

Table 5-2 : Special Local Single Journey Rate

Category Rate
CAR 30.00

LCV 40.00
Truck/Bus 70.00
HCM /EME/ MAV 95.00

Factor of inflation / growth has been incorporated as per Schedule R. WPI are
available up to 2021-22. A moderate growth in Wholesale Price Index (WPI) has
been assumed after that. Following graph provides projection of rate of inflation
(WPI) in India. Data has been taken from Office of Economic Advisor web site
(www.eaindustry.nic.in). WPI for year 2017-18 and 2018-2019 is worked back by
applying a correlation factor for 2004-05 series as 2017-18 and 2018-2019 data is

available in 2011-12 series only. Ratio of WPI for year 2016-17 for both series is

used for conversion of WPI in 2004-05 series.
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Figure 5-1 : Historical Rate of WPI Inflation in India

Except the negative growth of WPI in year 2015-16 average inflation in WPI from
year 2005-2021 is 5.00%. For future years initially it is takes 5% and suitably

stepped down for future years.

5.3 Estimation of Toll Rates

As per the applicable MORTH notification and Schedule R of contract agreement,
the following Base rate of fee for the categories mentioned in the table stands true in
the National Highways Fee Rules, 2008.

Table 5-3 : Base Toll Rates 2007 - 08

: Base Rate of Fee / Km
Type of Vehicle :
(inRs.)
Car, Jeep, Van or Light Motor Vehicle 0.65
Light Commercial Vehicle, Light Goods Vehicle or 105
Mini Bus '
Bus or Truck (2 Axle) 2.2
Three Axle commercial vehicles 2.4
Heavy Construction Machinery (HCM) or Earth Moving
Equipment (EME) or Multi Axle Vehicle (MAV) (4-6 3.45
axles)
7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Type of Vehicle

Base Rate of Fee / Km
(in Rs.)

Oversized Vehicle (seven or more axles) 4.2

Factor of inflation / growth has been incorporated as per Schedule R. WPI are

available up to 108-19. A moderate growth in Wholesale Price Index (WPI)has been

assumed after that as discussed above.

Table 5-4 : Tollable Length PKG-I

Toll Plaza Length TollableHighway+ Structure length
Chainage (Km) (Km)

172.770 57.00 57.00

104.530 57.00 70.680

Toll rates are calculated as per guidelines provided in schedule R (rounded to nearest

Rs. five) for the concession period and are given below. Since applicable length of

highway length is equal for both plazas, applicable toll rates are also same

Thus, worked out rates for various categories of vehicle and discounts are given as

under
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Table 5-5 : Toll Rates for Single Journey@ 172.770 & @104.530

Year CAR Lcv Tgﬁ / /E f/ll\éll ?}’:hr ?!.Zeesd
MAV
2022.23 80 125 265 410 500
2023.24 80 130 275 435 525
202425 85 140 290 455 555
202526 90 145 305 480 580
2026.27 95 155 320 500 610
202728 100 160 335 530 645
2028.29 105 170 355 555 675
2029.30 110 175 370 580 705
2030.31 115 185 390 610 740
203132 120 195 405 640 775
2032.33 125 205 425 670 815
2033.34 130 215 245 700 855
2034.35 140 225 470 735 895
2035.35 145 235 290 770 940
2036.37 155 245 515 810 985
2037.38 160 260 540 850 1035
2038.39 170 270 570 890 1085
2039.40 175 285 595 935 1140
204041 185 300 625 980 1195
204142 195 315 655 1030 1255
204943 205 330 690 1080 1320
u;/ UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 5-6 : Toll Rates for Return Journey @ 172.770 & @104.530

2022-23 115 190 395 620 750
2023-24 120 195 415 650 790
2024-25 130 210 435 680 830
2025-26 135 220 455 715 870
2026-27 140 230 480 755 915
2027-28 150 240 505 790 965
2028-29 155 255 530 830 1010
2029-30 165 265 555 870 1060
2030-31 170 280 580 910 1110
2031-32 180 290 610 955 1165
2032-33 190 305 640 1005 1220
2033-34 200 320 670 1050 1280
2034-35 210 335 705 1105 1345
2035-36 220 350 740 1155 1410
2036-37 230 370 775 1215 1480
2037-38 240 390 810 1275 1550
2038-39 250 405 855 1335 1630
2039-40 265 425 895 1405 1710
2040-41 280 450 940 1475 1795
2041-42 290 470 985 1545 1885
2042-43 305 495 1035 1625 1975
u7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 5-7 : Toll Rates for Local Single Journey@ 172.770 & @104.530

Year CAR Lev | T EME)
MAV
2022-23 65 75 135 270
2023-24 0 80 140 285
2024-25 £ 85 145 300
2025-26 80 90 150 315
2026-27 85 95 160 330
2027-28 90 100 170 345
2028-29 95 105 180 360
2029-30 100 110 190 375
2030-31 105 115 200 390
2031-32 110 120 210 210
2032-33 115 125 220 430
2033-34 120 130 230 450
2034-35 125 135 240 470
2035-36 130 140 250 490
2036-37 135 145 260 510
2037-38 140 150 270 535
2038-39 145 155 280 560
2039-40 150 160 295 585
2040-41 155 165 310 610
2041-42 160 170 325 635
2042-43 165 180 340 665
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Table 5-8 : Toll Rates for Monthly Pass@ 172.770 & @104.530

Year CAR CAR CAR CAR LCV LCV LCV | Truck/Bus|Truck/Bus(| Truck/Bus HCM /EME Over_sized Truck /. BugTruck / Bus
(Regular) | (Local 1) | (Local 2) | (Local 3) | (Regular) | (Local1) | (Local 2) | (Regular) | Local 1) | (Local 2) MAV Vehicles | (60 Trips) | (80Trips)

2022-23 2585 315 635 1015 4180 3785 2890 8755 4825 7920 13725 16710 10455 14005
2023-24 2715 330 665 1065 4390 3975 3035 9195 5065 8320 14420 17555 10985 14715
2024-25 2855 345 700 1115 4610 4175 3185 9660 5320 8735 15150 18445 11545 15460
2025-26 3000 365 735 1175 4845 4385 3345 10155 5585 9170 15920 19385 12135 16245
2026-27 3155 385 770 1230 5095 4600 3510 10670 5865 9630 16735 20375 12755 17075
2027-28 3315 405 810 1295 5355 4830 3690 11220 6155 10110 17595 21415 13410 17950
2028-29 3475 420 845 1350 5610 5050 3855 11760 6435 10565 18440 22450 14060 18815
2029-30 3640 440 885 1415 5885 5275 4025 12325 6720 11040 19330 23535 14745 19725
2030-31 3820 465 925 1475 6170 5515 4210 12925 7025 11540 | 20265 24675 15460 | 20680
2031-32 4005 485 965 1545 6470 5765 4395 13550 7340 12060 | 21250 25870 16210 | 21680
2032-33 4200 510 1010 1610 6780 6020 4595 14210 7670 12600 | 22285 27130 17000 | 22735
2033-34 4405 535 1055 1685 7115 6295 4800 14905 8015 13165 | 23370 28450 17835 | 23845
2034-35 4620 560 1105 1760 7460 6575 5020 15630 8375 13760 | 24515 29845 18710 | 25010
2035-36 4845 590 1150 1840 7825 6870 5245 16400 8755 14380 | 25715 | 31305 19630 | 26240

“7 TOLL REVENUE AND O&M COST PROJECTION REPORT

[ eMD Six - Laning of Tumkur - Chitradurga Section of NH-4from Km 75.000 to Km 189.000

\J Consultants

43



GMD Consultants

IRB INVIT FUND

Year CAR CAR CAR CAR LCV LCV LCV | Truck/Bus|Truck/Bus(| Truck/Bus HCM /EME| Oversized |Truck / BusTruck / Bus
(Regular) | (Local 1) | (Local 2) | (Local 3) | (Regular) | (Local1) | (Local 2) | (Regular) | Local 1) | (Local 2) MAV Vehicles | (60 Trips) | (80Trips)

2036-37 5085 615 1205 1920 8210 7180 5480 17205 9150 15025 26980 32845 20595 27530
2037-38 5335 650 1260 2010 8615 7505 5725 18055 9560 15700 28310 34465 21615 28885
2038-39 5600 680 1315 2100 9040 7840 5985 18945 9990 16410 29710 36170 22685 30315
2039-40 5875 715 1375 2195 9490 8195 6255 19885 10440 17145 31185 37960 23810 31815
2040-41 6165 750 1435 2295 9960 8565 6535 20875 10910 17920 32735 39850 25000 33395
2041-42 6475 785 1500 2395 10460 8950 6830 21915 11400 18725 34365 41835 26245 35060
2042-43 6800 825 1570 2505 10980 9350 7135 23010 11915 19570 36080 43925 27560 36815
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5.4 Toll Revenue

As indicated earlier, toll revenue on the Project Road has been calculated under in all
three scenarios. The estimates of toll revenue under Optimistic, Pessimistic and Most
Likely growth scenarios are presented in the following section.

5.5 Toll Revenue at all toll plazas under Scenarios

Toll Revenue estimates under most likely scenario at each of the toll plaza up to 2037-38

(End of Concession Period) starting from the year 2020-21are shown in tables below.

Table 5-9 : Toll Revenue Optimistic Scenario
(Rs. Crores)

Toll at Toll at
Year Plaza Plaza Total
177.2 104.53
2022-23 | 17721 159.32 336.53
2023-24 | 197:35 17759 374.94
2024-25 | 22021 198.10 418.31
2025-26 | 24014 220.60 465.75
202607 | 27164 24434 515.98
2027.08 | 304.02 27353 577.56
2028-29 | 33667 303.01 639.69
2029-30 | 37247 335.11 707.58
2030-31 | AL75 370.65 782.40
2031-32 | 49575 410.19 865.94
2032-33 | °01.63 451.43 953.06
2033.34 | 952.32 497.07 1049.39
203435 | 61358 552.05 1165.64
203536 | 67437 606.88 1281.25
2036-37 | 14271 668.31 1411.02
2037-38 | 815.32 733.96 1549.28
2038.39 | 897.86 808.20 1706.06
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GMD Six - Laning of Tumkur - Chitradurga Section of NH-4from Km 75.000 to Km 189.000

Consultants




GMD Consultants

IRB INVIT FUND

Toll at Toll at
Year Plaza Plaza Total
177.2 104.53
2039-40 | 988.88 890.23 1879.11
2040-41 | 108162 973.56 2055.18
204142 | 118524 | 1067.02 2252.26
2042-43 | 1299.18 | 1169.59 2468.77
Table 5-10 : Toll Revenue Pessimistic Scenario
(Rs. Crores)
Toll at Toll at
Year Plaza Plaza Total
177.2 104.53
2022-23 | 17721 159.32 336.53
2023-24 | 19640 176.78 373.18
2024-25 | 21810 196.28 414.38
2025-26 | 24164 217.52 459.16
2026-27 | 26649 239.79 506.27
2027-28 296.85 267.14 564.00
2008.29 | 327.16 294.50 621.66
2029-30 | 236023 324.14 684.37
2030-31 | 39634 356.79 753.12
2031-32 | 436-58 392.94 829.53
2032-33 | 47819 430.39 908.58
2033-34 | 22401 471.67 995.68
2034.35 | 579.38 521.37 1100.75
2035.36 | 633.76 570.40 1204.16
2036.37 | 694.66 625.16 1319.82
2037-38 | 19892 683.33 1442.25
2038-39 | 83L.78 748.88 1580.65
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Toll at Toll at
Year Plaza Plaza Total
177.2 104.53
2039-40 911.70 820.96 1732.65
2040-41 992.39 893.54 1885.94
2041-42 | 1082.27 974.70 2056.97
2042-43 | 1180.62 1063.34 2243.96

Table 5-11 : Toll Revenue Most Likely Scenario

(Rs. Crores)

Toll at Toll at
Year Plaza Plaza Total
177.2 104.53
2022-23 | 17721 159.32 336.53
202304 | 196.87 177.17 374.04
2024-25 | 21913 197.17 416.30
2025-26 | 243-36 219.04 462.40
2026-27 | 269-00 242.05 511.06
2027-28 | 300-36 270.32 570.68
2028-29 | 33181 298.72 630.53
2029-30 | 36620 329.60 695.80
203031 | 403.83 363.69 767.52
2031-32 | 44591 401.54 847.45
2032-33 | 48959 440.89 930.48
2033.34 | 53777 484.34 1022.12
2034.35 | 596.04 536.62 1132.66
2035.35 | 65355 588.49 1242.03
2036.37 | 71811 646.50 1364.61
2037-38 | 78646 708.28 1494.74
2038.39 | 864.03 778.09 1642.12
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Toll at Toll at
Year Plaza Plaza Total
177.2 104.53
2039-40 949.28 855.06 1804.34
2040-41 | 1035.80 932.87 1968.67
2041-42 | 1132.30 1020.03 2152.33
2042-43 | 1238.21 1115.47 2353.69
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CHAPTER 6
OPERATION & MAINTENANCE

6.1 Operation & Maintenance

Following are project parameters which would contribute towards cost of operation

and maintenance.

Future cost of operation and maintenance is estimate on engineering judgment and
experience basis. Keeping all above factors in view, following can be basis of
working out cost of operation and maintenance for project corridor from Tumkur to

Chitradurga on NH-4 in state of Karnataka.

a)  Annual Regular Maintenance — Covering pothole repair, shoulder and slope
repair, drain cleaning, median maintenance, Crash barrier, toll plaza
maintenance, Toll collection, other services like medical help and rescue
operations etc.

b)  Periodic Maintenance — This will be done on periodic basis say every 5 years.
It will consist of overlaying of wearing course and painting and marking. Some
pavement strengthening is also anticipated in few sections. This operation and
its cost are spread over three years. But since project is commissioned and
running traffic for last many years, periodic maintenance shall be as per
condition of pavement and other infrastructure. Inputs of concessionaire have

been taken in this regard.

Concessionaire has recently updated the program of maintenance of project
road. Same has been reviewed and year-wise cost of O&M from year 2022-23

is given in table below.
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Table 6-1 : O&M COST

Annual | Thermoplastic g:;evv\\,/ﬁ:] Special | Structure | Electric System Total
Maintenance| Painting BC Repair of |maintenance Expenditure Remarks
(Rs. Cr) (Rs. Cr) (Rs. Cr.) pavement | (Rs.Cr) | Annual | Periodic| (Rs. Crores)

2022-23 8.56 0.01 0.04 0.00 10.45 Regular O & M

2023-24 8.56 0.01 0.04 10.97 Regular O & M
2024-25 | 856 0.98 13.74 | 19.91 001 | 0.04 57.94 Renewal of Wearing course +

Pavement repair

2025-26 8.56 0.01 0.04 12.10 Regular O & M

2026-27 8.56 0.01 0.04 12.70 Regular O & M

2027-28 8.56 0.01 0.04 13.34 Regular O & M

2028-29 8.56 0.01 0.04 14.01 Regular O & M
2029-30 | 8.56 0.98 13.74 | 19.91 001 | 0.04 73.94 Renewal of Wearing course +

Pavement repair

2030-31 8.56 1.81 0.01 0.04 18.69 Regular O & M

2031-32 8.56 1.81 0.01 0.04 19.63 Regular O & M

2032-33 8.56 1.81 0.01 0.04 20.61 Regular O & M

2033-34 8.56 1.81 0.01 0.04 21.64 Regular O & M
2034-35 | 856 1.72 1374 | 2896 | 001 | 004 115.74 Re”e""g' of Wearing course +

avement repair

2035-36 8.56 1.81 0.01 0.04 23.86 Regular O & M
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Annual |Thermoplastic| Renewal Special Structure . Total
Year Maintenance Painting Coat with | Repair of maintenance Electric System Expenditurg Remarks
2036-37 8.56 2.17 0.01 0.04 25.92 Regular O & M
2037-38 2.57 0.01 0.04 6.60 RegularO & M
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CHAPTER 7
CONCLUSION & RECOMMENDATIONS

7.1 Conclusion & Recommendations

Project stretch of Tumkur to Chitradurga section of NH-4 in state of Karnataka from
km 75.000 to km 189.000 is currently Six lane road. The road is in sound condition
and serves to good traffic volume. As Indian economy is poised to grow at 7%+ post
COVID-19, project corridor is expected to pick up same trend in terms of traffic
flow. All these developments have potential to give positive impact to traffic flow on

project. Following can considered as major outcome of study
a) There is good amount of tollable traffic running on project

b) Project corridor has potential to witness traffic growth @ 6-8% annually in near
future in post COVID-19 scenario due to various development in area and overall

development of economy.

c) Project corridor has committed traffic as long route traffic and does not have risk

of traffic leakage due lack of competing road of comparable quality

The project infrastructure is in good condition and its maintenance cost is also

reasonable.

Based on above it can be considered a stable healthy project from traffic and revenue

point of view.
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CHAPTER 8
PROJECT ILLUSTRATIONS

8.1 General

Project current condition has been depicted in the following photographs.
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Figure 8-2 : General Condition of project road
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ABBREVIATIONS

AADT - Annual Average Daily Traffic NHAI - National Highways Authority of
India
BOT - Build Operate Transfer NHDP - National Highways Development
Project
CAGR - Compound Annual Growth Rate NSDP - Net State Domestic Product
CTV - Classified traffic volume O&M - Operation & Maintenance
DBFOT - Design, Build, Finance, Operate & PCDP - Per Capita Domestic Product
Transfer
EME - Earth Moving Equipment PCI - Per Capita Income
GDP - Gross Domestic Product PCU - Passenger Car Unit
GSDP - Gross State Domestic Product PSC - Pre-stressed Concrete
HCM - Heavy Construction Machinery RCC - Reinforced cement concrete
HCV - Heavy Commercial Vehicle RHS - Right Hand Side
HTMS - Highway Traffic Management SH - State Highway
System
IRC - Indian Road Congress TP - Toll Plaza
IRR - Internal Rate of Return WPI - Wholesale Price Index
LCV - Light Commercial Vehicle SIR - Special Investment Region
LHS - Left Hand Side C. - Circa
LGV - Light Goods Vehicle ROB - Railway Over Bridge
MAV - Multi Axle Vehicle MDR - Major District Road
MORTH - Ministry of Road Transport and ODR - Other District Road
Highways
NH - National Highway CA - Concession Agreement
PCC - Plain Cement Concrete RMT - Running Meter
CR - Coarse Rubble
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CHAPTER 1
INTRODUCTION

1.1  Background
The Government of India through National Highway Authority of India (NHAI)
embarked upon a program to enhance the traffic capacity and safety for efficient
transportation of goods as well as passenger traffic on National Highway Sections under
NHDP Phase V. Under Phase V NHAI has planned to convert 6,500 km of existing 4-lane
National Highways into 6-lane National Highway. Sections envisaged under 6-laning
comprise the Golden Quadrilateral section (5,700 km) and some other sections which are
800 km in length.
The project under consideration, Omalur - Namakkal section of NH-7 from Km 180.000
to km 248.625 is one such road project NHAI intended to implement on a BOT basis in
the DBFOT format. Project has concession period of 20 years. Project achieved COD on
6" August-2009. The Project has been commissioned and is currently in the operation /
maintenance phase. Project under consideration is a combination of construction and
maintenance packages as given under
Maintenance package — From Km 180.000 to Km 207.500
Construction & Maintenance Package — From Km 207.500 to Km 248.625

1.2 Objective of the Study
M/s IRB INVIT FUND has engaged GMD Consultants to assess the future traffic and toll
potential of project along with related operation & maintenance expenditure involved.
This report named as “Toll Revenue and O&M Cost Projection Report” mainly focuses
on traffic and O&M aspects of the project. Other parameters like competing road, area
developments etc. have been considered from a traffic development point of view.

1.2.1 Scope of Services
The broad scope of work covered in the assignment is as follows
a) Analysis of Traffic Growth
b) Toll Rate Growth
c) Revenue Forecasting
d) Operation and Maintenance Cost Projections
The Concessionaire has provided basic historical traffic data and other project details on
the basis of which the above analysis has been carried out, after applying our judgement
on the traffic estimates.

=
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“Toll Revenue and O&M Cost Projection Report” was submitted in March 2017. In this
report traffic data of year 2015-16 was used as base traffic. The report was updated with
traffic data of year 2016-17 and report was submitted in October 2017. Report was further
updated with traffic data of 2017-18 and same was submitted in April 2018. The report
was further updated with traffic Data of period from April 2018 to September 2018 and
was submitted in October 2018. Report was further updated with yearly traffic data of
2019-20 in May 2020. With traffic data from April 2020 to March 2021 report was
updated, report was further updated with yearly traffic data from April 2021 to March
2022 and now concessionaire has provided traffic data from April 2022 to September

2022, report is updated with this six monthly traffic data.

There are no further updates to the O & M cost projections included in our previous

report.

';/_ UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
GMD Four - Laning of Omalur - Namakkal Section of NH-7from Km 180.000 to Km 248.625 7

Consultants




GMD Consultants IRB INVIT FUND

CHAPTER 2
TRAFFIC SURVEYS AND ANALYSIS

2.1 Traffic Surveys

In the course of our work we have collected required information for project corridor to

understand the general traffic and travel characteristics on the corridor.

The following traffic data has been collected for project.

e Classified traffic volume counts at toll plaza location on Omalur - Namakkal
section of NH-7for base year 2015-16, 2016-17, 2017-18 2018-19, 2019-20, 2020-
21,2021-22 and Six-Monthly traffic data from April 2022 to September 2022.

e Local Component of traffic

e Component of Return Journey

e Component of Monthly Pass Journey

The main objective of the traffic data analysis is to:

e Determine the existing traffic movement characteristics of project

e Establish base year traffic

o ldentification of travel patterns and modal split of project traffic

e Deriving growth factors for traffic forecasting

e Estimation of corridor traffic including traffic diversion if any

e Preparation of revenue model and projection of revenue as per toll policy for

various scenarios
Project can be divided into following homogenous sections from traffic point of view.

These sections can be
e Omalur to Salem
e Salem to Rasipuram
e Rasipuram to Namakkal
Table 2-1below lists provides details of locations from where traffic details have been

collected.

\;7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 2-1 : Traffic Data Details

Single .
So | LOCATION CTV Journey g’c')‘i':'n%'e Mgg;?'y 'II'_rC:I:‘?iIc
Traffic y
\'?‘Q ngofg. For Year For Year For Year For Year
2016 2015-2016 | 2015-2016 | 2015-2016 | 2015-2016
'AQPZ-I(-)I(&E For Year For Year For Year For Year
y 2017 2016-2017 | 2016-2017 | 2016-2017 | 2016-2017
'2'2?2-[)3{ For Year For Year For Year For Year
y 2018 2017-2018 | 2017-2018 | 2017-2018 | 2017-2018
AADT for For Year | For Year For Year For Year
1 | Km191.800 | vear 2018-19 | 2018-19 |2018-19  |2018-19 | 2018-19
Toll Plaza AADT for For Year For Year For Year For Year
Year 2019-20 2019-20 2019-20 2019-20 2019-20
AADT for For Year For Year For Year For Year
Year 2020-21 2020-21 2020-21 2020-21 2020-21
AADT for For Year For Year For Year For Year
Year 2021-22 2021-22 2021-22 2021-22 2021-22
Sgax?p;my For April For April For April For April
. 2210 Sept | 22to Sept | 22to Sept | 22 to Sept
April 22 to 29 29 99 29
September 22
The locations of each of the traffic survey are illustrated in Figure 2-1.
7 OMALUR " TPL & ¥
raid START OF PROJECT @ 191.800 KM 1000 ’ v
e N et ol
D ¢ Wit u_‘ “7“”':'
¥ox i h _‘I"“ 7 .-ﬁl.. ' sorcaleirse
_ e t s
w U : ,.,.\:i.’ el o
— o 2 3 \‘ | o
. RAMARIAL g it e, : L
T ENDOFPROJECT © ° ol
o iy UB625KM A Patesesd
Figure 2-1: Toll Plaza Locations
7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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2.

2 Classified Traffic Volume Count

The objective of conducting a Classified Traffic Volume Count is to understand the traffic
flow pattern including modal split on a roadway. The Classified Traffic Volume Count
survey has been provided by concessionaire of project highway from actual traffic data
gathered at toll plaza locations based on monthly data shared with NHAI. These locations

are indicated in Figure 2-1 and listed in Table 2-1.

The vehicles can broadly be classified into fast moving / motorized and slow moving / non-
motorized vehicles, which can be further classified into specific categories of vehicles. The
groupings of vehicles are further segregated to capture the tollable vehicle categories
specifically and toll exempted vehicles are counted separately. The detailed vehicle
classification system as per IRC: 64-1990 is given in Table 2-2.

Table 2-2 : Vehicle Classification System

Vehicle Type

Auto Rickshaw

Car, Jeep, Taxi & Van (Old / new
technology)

Mini Bus

Passenger Car

Bus

Standard Bus

Light Goods Vehicle (LCV)

2 — Axle Truck

Truck 3 Axle Truck (HCV)

Multi Axle Truck (4-6 Axle)

Oversized Vehicles (7 or more axles)

Other Vehicles Agriculture Tractor, Tractor & Trailer
Source - IRC: 64 — 1990

However, since project highway is currently under toll operation, the data collected is
corresponding to category of tollable vehicles. Following are the type of vehicles as per

concession agreement.

e Car/Jeep/Van

e |CV

e Truck/Bus

e Multi Axle
[ UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
\/
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2.3 Traffic Characteristic

Toll revenue of project highway does not solely depend on traffic volume. There are
certain characteristics of traffic which have substantial potential to affect toll collection.
Component of local traffic, component of passenger and commercial traffic, portion of
return journey traffic, % of monthly pass traffic are some of such characteristics of traffic.

These will be discussed in subsequent sections of report.
2.3.1 Traffic Data

Project concessionaire has provided Traffic data for base year 2015-16, 2016-17, 2017-
18, 2018-19, 2019-20, 2020-21, 2021-22 and from April 2022 to September 2022 as

under for toll plaza -

Table 2-3 : Traffic Data at Toll Plaza at Km 191.800

Annual | Annual | Annual | Annual | Annual | Annual | Average
Average Average | Average | Average | Average | Average Average | Daily
Daily Daily Daily Daily Daily Daily Daily | Traffic
Sr.| Typeof | L ea | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic April-22
No | Vehicle | \ocy” | (Nos)— | (Nos)— | (Nos)- | (Nos)— | (Nos)— | (Nos) ) ST

Annual

" FY FY FY FY Fy | -FY | 2
2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21 | 2021-
2015-16 99

1 CAR 10179 10765 12033 12645 13352 12618 14831 | 17083

2 LCV 3694 3966 4307 4672 4632 4290 2748 3325

3 | Truck/Bus | 3091 3148 3085 3199 3446 2666 3075 3721

4 | MUl osep | 2710 | 2552 | 2952 | 2873 | 3017 | 3350 | 4055

Axle

Total 19447 20589 21977 23468 24304 22591 | 24004 | 28184

The above data was arrived at by applying standard trip frequencies to monthly passes and

return journey tickets issued.

Pandemic of COVID-19 (Corona Virus) has impacted entire world. Taking precaution,
government of India announced a complete lockdown in last of March 2020 and traffic on
highways was stopped which was eased out progressively later. Traffic on project
corridor was recovering at good rate but still traffic numbers had effect of Pandemic.
There after India was hit by Covid-19 second and third wave in February 21 to July -21
and December 21 to March-22. Recovering traffic pattern was somewhat again disturbed
due to second and third wave of Covid-19. Traffic numbers for the period from April-

2021 to March 2022 are not representative of traffic pattern at project corridor due to

7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
GMD Four - Laning of Omalur - Namakkal Section of NH-7from Km 180.000 to Km 248.625 11

Consultants



GMD Consultants IRB INVIT FUND

pandemic lockdown impact. However, for integrity of data has been shown above. NHAI
also has, in principal, approved providing extension of concession period to make up for
the loss of revenue due to lockdown. Traffic has been affected due to second wave of
COVID-19 in period from April-21 to July 2021 and from December 21 to March-22 due
to third wave of Covid-19. Current report is updated with six monthly traffic data made

available by Concessionaire from April 2022 to September 2022.

The above data was arrived at by applying standard trip frequencies to monthly passes and

return journey tickets issued.

2.4 Data Analysis

2.4.1 Analysis of Traffic Volume Count

Understanding the character of existing traffic forms the basis of traffic forecast. The
various vehicle types having different sizes and characteristics can be converted into a
single unit called Passenger Car Unit (PCU). Passenger Car equivalents for various
vehicles are adopted based on recommendations of Indian Road Congress prescribed in
“IRC-64-1990: Guidelines for Capacity of Roads in Rural areas”. The adopted passenger

car unit values (PCU) are presented in Table 3-4

Table 2-4 : PCU Factors Adopted for Study

Vehicle Type PCUs
Car 1.0
Mini Bus 1.5
Standard Bus 3.0
LCV/LGV 15
2 Axle Truck 3.0
3—6 Axle Truck 4.5
MAV 4.5
Auto Rickshaw 1.0
Van/Tempo 1.0
Agriculture Tractor with Trailer 4.5
Agriculture Tractor without Trailer 1.5

Source: IRC: 64-1990

Traffic volume at each toll plaza was converted to PCU and same is presented as under

UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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2.4.2

Table 2-5 : Traffic in PCU at Project Stretch

. Toll Plaza Traffic PCU

Period Location No PCU Index
FY 2015-16 191.800 19447 36164 1.86
FY 2016-17 191.800 20589 38355 1.86
FY 2017-18 191.800 21977 39232 1.78
FY 2018-19 191.800 23468 42534 1.81
FY 2019-20 191.800 24304 43569 1.79
FY 2020-21 191.800 22591 40626 1.80
FY 2021-22 191.800 24004 43254 1.80
FY 2022-23
(Upto Sept- 191.800 28184 51481 1.83

2022)

It can be observed from above that project traffic has PCU index near 2 which is a fair

indicator of good mix being split between commercial and urban traffic.
Components of Traffic

As discussed previously, components of traffic volume play an important role in
determining project revenue. A larger component of commercial traffic with higher axle
configuration adds to project revenue positively. Similarly, a larger component of local

traffic affects the project revenue potential negatively.

For the purpose of analysis, the recent traffic numbers of for period from April 2021 to

March 2022 have been considered as the base numbers.

It is observed that car traffic forms 61% of total traffic at toll plaza location Km 191.800
LCV and bus / truck share 12% and 13% respectively. Multi axle consists of 14% of total

traffic. Over all about 39% of traffic is commercial in nature. Higher percentage of urban

[—

\ /
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traffic is due to the project corridor passing through the city of Salem which is a fast-

upcoming urban C category town.

Another important bifurcation of traffic is components of traffic with respect to various

type of toll ticketing like

1. Single Journey

2. Multi Journey

3. Monthly Pass (Local and General)

Following table provides numbers of vehicle falling in each of above category on base
year 2015-16, 2016-17, 2017-18, 2018-19, 2019-20, 2020-21,2021-22 and from April
2022 to Sept 2022.

Table 2-6 : Journey Type Bifurcation of Traffic at KM 191.800

Traffic | Traffic | Traffic | Traffic | Traffic Jgﬁj :r'](; Traffic Jgﬁjfrf:]z
Volume | Volume | Volume | Volume | Volume (Nos.) Volume (Nos.) for
Sr.No | Type (Nos.) (Nos.) (Nos.) (Nos.) (Nos.) For F.Y (Nos.) Aprill-22to
for FY | forFY | for FY | For FY | For FY 2020-21 For FY ST
2015-16 | 2016-17 | 2017-18 | 2018-19 | 2019-20 2021-22 P 29
1 | Single | 43103 | 13942 | 15354 | 16311 | 16931 | 16626 | 16244 | 19175
Journey
Return
2 4146 4264 4462 5210 5280 4492 7196 8326
Journey
3 Mgggs"y 2108 | 2383 | 2161 | 1947 | 2003 | 1473 | 564

The single journey component in total traffic numbers is as high as 68% while the return
journey component is 30%. Monthly pass share is as low as 2%. As the project corridor
serves as primary link for traffic between Madurai and Bangalore the component of single
journey ticket is much higher. Moreover, toll structure of project is based on old toll
policy and there are special rates for local single journey traffic. This makes the option of

a monthly pass less attractive.

2.5 Secondary Data Collection

There are several other factors which have substantial impact on traffic pattern and

growth on any project corridor. Following are some of such important factors

¢ Industrial development around project corridor and its catchment
e Educational infrastructure along project corridor
e Demographic pattern

e Urban area development

GMD
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e Tourism potential

e Upcoming major infrastructural or industrial projects

e Special industry in project corridor

e Overall trends of economic growth local as well as national / regional

Hence in addition to traffic details on project site, secondary data was also collected from

the various sources. Typical secondary data includes the following:

1. Vehicle registration data of regional and national level.

2. Economic Data

a)
b)
c)
d)
e)
f)

9)
h)

GDP

NSDP

Population Growth

Per Capita Income growth

Industrial Growth

Special Industry Potential

Regional and National development vision / plan

Any other relevant data

3. Competing road network.

We have collected and utilized such underlying data in the study to estimate the growth

and risk factors for traffic along the project corridor.

GMD
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CHAPTER 3
GROWTH OF TRAFFIC ON PROJECT HIGHWAY

3.1 Introduction

Traffic growth is a function of the interplay of a number of contributory factors such as
National economy, Government policy, socio-economic conditions of the people, and
changes in land uses along the project corridor precincts etc. As these factors have a
number of uncertainties associated with them, forecasts of traffic are dependent on the
forecasts of factors such as population, gross domestic product (GDP), vehicle ownership,
per capita income (PCI), agricultural output, fuel consumption etc. Future pattern of
change in these factors can be estimated with only a reasonable degree of accuracy and
hence the resultant traffic forecast levels may not be precise.

Traffic growth forecast for project corridor Omalur - Namakkal section of NH-7 has been
carried out taking above factors into consideration. “IRC: 108-2015-Guidelines for
Traffic Prediction on Rural Highways” is established best practice and has been used
for traffic growth forecast.

3.2 Trend Analysis

One of the methods of estimation of future rate of traffic growth is to assume the same
rate of growth as experienced in the past. However, it may be noted that major influencing
factors which reflect Economic conditions such as GDP, agricultural output, industrial
output, national policies etc. are susceptible to change over a longer period of time and

necessary adjustments need to be made to past trends to account for these changes.

Thus, we have considered the Elasticity model of growth projection which is one of the
most widely acceptable methods for traffic forecast and is recommended in IRC: 108-
2015-Guidelines for Traffic Prediction on Rural Highways.

In this method past trends of any vehicular data are paired with an economic indicator and
a regression analysis is done to yield the economic model of growth. Growth of vehicular
traffic varies for different type of vehicle. It is a proven fact that growth patterns for
passenger and goods vehicles are different. Traffic growth on any highway typically
depends on a number of economic parameters. The most important and direct parameters

are given as under

e Per Capita Income

‘7' UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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e Net State Domestic Product (NSDP)

e Population

It is observed that the ownership of a car is more closely related to affordability hence per
capita is the index which closely fits with growth of car traffic among other criteria. In
similar fashion, following pairs of vehicle type and independent variable can be

established for elasticity modeling of growth.

e Car/ Jeep — Par Capita Income

e Bus/ Minibus — Population

e Trucks / Heavy / Goods Vehicle — NSDP

e Time series data of vehicle (both passenger and goods) Registered in the state of

Tamil Nadu is used as the base data for analysis of growth

3.3 Estimation of Traffic Demand Elasticity

Elasticity of traffic demand is defined as the rate at which traffic intensity varies due to
change in the corresponding indicator selected. Hence, in order to estimate the elasticity
of traffic demand, it is necessary to establish the relationship between the growth in
number of given category of vehicle with one of the economic variables considered, such
as NSDP, per capita income and population growth. Latest available data for vehicle

registration, per capita income, NSDP and population is used in analysis.

As per IRC: 108-2015 the model for estimating elasticity index for the project corridor is

of the following form and is as given below:

Log (P) = kx Log (EI) + A
Where,
P =Number of Vehicles (Mode wise)
El =Economic Indicator
A =Regression constant
k = Elasticity coefficient (Regression coefficient)

The elasticity for car and bus (passenger vehicles) is calculated based on Population and
Per Capita Domestic Product (PCDP) and the elasticity for trucks is calculated based on
the Net State Domestic Product (NSDP).

Following tables and graphs depict regression and elasticity of growth model.
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Table 3-1 : Per Capita Income Vs Car

PCI Average
Year PCI Car Log PCI Log Car Growth Growth
2011 53507 1350722 4.73 6.13
2012 57093 1504735 4.76 6.18 7%
2013 58360 1668913 477 6.22 2%
2014 62361 1818284 4.79 6.26 7%
2015 66635 1972354 4.82 6.29 7% 5.7%
Regression analysis of same is given in figure below
Car V/s PCI
6.32
6.30 - y=1.748x-2.1278
6.28 —° R? = 0.9638
6.26 /a,/
= 6.24
u /
o 6.22 &
S 6.20 —
/ ¢ logCar
6.18 > _
6.16 / Linear (Log Car)
6.14 ‘/
6.12 T T T T T 1
472 474 476 478 4.80 4.8 4.84
Log PCI

Figure 3-1: Regression and Elasticity PCI vs. Car—Extrapolation

Table 3-2 : Population Vs Bus

Year Population Buses Log Pop Log Bus Pop Growth gvr?)::/ltgr?
2011 72147030 134887 7.86 5.13

2012 73447335 144251 7.87 5.16 2%

2013 74744601 156470 7.87 5.19 2%

2014 76038376 165176 7.88 5.22 2%

2015 77328222 171581 7.89 5.23 2% 1.75%

Regression analysis of same is given in figure below

—
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Bus V/s Population

/0

/

/

7.86

7.86 7.87

7.87 7.88
Log Population

7.88

7.89

7.89

y=3.5614x-22.853
R?=0.9858

¢ LogBus

——Linear (Log Bus)

Figure 3-2: Regression and Elasticity Population vs. Bus — Extrapolation

Elasticity of goods traffic has been worked out by regression analysis with NSDP.

Following table represents the data and details.

Table 3-3 : Goods Traffic Vs NSDP

Year NSDP Trucks Log NDSP Log Truck GNriI\:/\)/lch G r?m\;t%r?g(iar)
2011 35996050 744663 7.56 5.87

2012 38650813 821108 7.59 5.91 7%

2013 39747091 896985 7.60 5.95 3%

2014 42718219 924082 7.63 5.97 7%

2015 45898663 946232 7.66 5.98 7% 6.28%

Following figure depict regression analysis and extrapolation.

6.00

Trucks V/s NSDP

5.98

y=0.9778x-1.5023

o
o
&

v
w
=

bl
[ts]
N

Log Trucks

bl
b=}
S

5.88

5.86

7.54

7.56

7.58

7.60
Log NSDP

7.62

7.64

7.66

7.68

R%=0.8592

¢ Log Truck

Linear (Log Truck)
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Figure 3-3: Regression and Elasticity NSDP vs. Goods Traffic — extrapolation

Using the regression analysis above, we have arrived at the elasticity of traffic demand for
each class of vehicle to a given change in relevant economic indicators. Average traffic
growth of a vehicle class is multiplied by the corresponding elasticity coefficient to arrive
at traffic growth. R? is statistical measure of how close the data are to the fitted regression

line. It varies from 0 to 1. Higher the value of R? more representative is the regression
model of data.

The results of these analyses for the good fit as reflected by R? values are presented in the

Table below
Table 3-4 : Summary Regression Analysis
. . Elasticity | Average IV | Growth
State C\Qislzlre In\d/;;;(ia;tﬂznt REe g;:i?(')?]n s LFfare Coefficient Growth Elastic Remarks
gory q q ) (5yrs) Model
y = 1.748x R2 = 0 0 Good
Car/Jeep PCI - 21278 0.9638 1.7480 5.66% 9.89% Regression
3
z . y = 3.5614x R2 = 0 0 Good
E Bus Population - 228532 0.9858 3.5614 1.75% 6.23% Regression
kS
y=09778x | R2= . . Good
Truck NSDP - 15023 0.8592 0.9778 6.28% 6.14% Regression

While the economic model for predicting growth is a good tool, other local, regional,
national factors such as proposed developments etc. should also be considered before

finalizing growth factors. These factors are discussed in subsequent sections.

3.4 Analysis of Historic Traffic Data

Historic traffic data forms useful information for any highway project. It provides useful

information for establishing past trend of growth. Project stretch of Omalur to Namakkal

has been commissioned and it under tolled operation since 20009.
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Table 3-5 : Historical Traffic at Project Stretch

Annual | Annual | Annual | Annual | Annual | Annual | Annual | Average
Average | Average | Average | Average | Average | Average | Average Daily
sr.| Typeof Daily Dail;_/ Daily_/ Daily_/ Dail;_/ Dail;_/ Daily ;’ra_i;f;:z
No | Vehicle Traffic | Traffic | Traffic | Traffic | Traffic | Traffic | Traffic tsge-t
(Nos) | (Nos) | (Nos) | (Nos) | (Nos) | (Nos) | (Nos.) zzp

FY FY FY FY FY FY FY

2015-16 | 2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21 | 2021-22
1 CAR 10179 10765 12033 12645 13352 12618 14831 17083
2 LCV 3694 3966 4307 4672 4632 4290 2748 3325
3 | Truck/Bus | 3091 3148 3085 3199 3446 2666 3075 3721
4 'X)‘::;' 2482 | 2710 | 2552 | 2952 | 2873 | Y | 3350 | 4055
Total 19446 20589 21977 23468 24304 22591 24004 28184

Traffic for period from April 2020 to March 2021 is impacted due to COVID-19
lockdown. Though traffic on project corridor has shown impressive recovery growth in
period from October 2020 to March 2021 but these numbers are affected by COVID-19
pandemic and cannot be taken as normal stabilized traffic numbers. There after project

traffic was affected due to second and third wave of Covid-19 in period of February 2021
to July 2021 and from December 2021 to March 2022. Hence same is not considered for

historical growth. It was expected that project stretch may register a good recovery

growth in next year’s in post COVID -19 scenario.

3.5 Other Factors Influencing Growth

There are many factors which have an impact on traffic growth. As discussed previously

these factors can be economic, social, educational, and industrial.

Potentiality of such factors for project highway is discussed as under.

ECONOMY

After witnessing a slowdown during 2011-12, the economy recovered in 2013-14, and a

high growth rate of GDP was recorded in up to 2018-19. Pandemic of COVID-19

impacted all economies of world including India. Following figure show trend of GDP

growth in India.
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Figure 3-4 : Growth of GDP in India

FY 2017-18 recorded a growth of 6.7% which had slight impact of GST and
demonetization. Indian economy appears on recovery path with estimated growth of 6.8%
in FY 2018-19. Government took major policy decision including tax infrastructure

reforming, banking sector improvement and ease of doing business.

Major economies of world collapsed due to pandemic COVID-19 including India. Indian
economy is also registered negative growth in financial year 2020-21. After that Indian
economy recovered handsomely and registered a growth of about 9% in Year 2021-22.
This was partly due to low base of year 2020-21 as well.

Honorable Prime Minister has announced a major relief package of Rs. 20 lakh crores
which is about 10% of GDP. This is aimed at turning this major crisis of COVID-19 into
opportunity by providing major impetus to industrial production to the limit of becoming
a self-reliant economy. With major thrust of this package being on Make -In- India it is
expected that industry in India would grow at rapid pace and recover handsomely in post
COVID-19 scenario. World Economic Outlook update also has predicted a growth rate of
about 7.5 % in next year 2022-23.

3.6 Recommended Growth Rates of Traffic

Based on the above analysis and after giving due consideration to the entire listed factors,
the following overall growth rates are recommended for each category of vehicle as
under. Rate of growth is moderated in light of overall regional trend. Growth of Multi-
Axle is kept slightly higher as trend of technological advances in logistic industry favors
multi-axle over 2/3 axle carriage. It is also expected that as the economy moves from

developing to developed, rate of growth diminishes. Same growth rate is not sustainable
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for long. It is established practice to stepped down future growth rates at suitable interval

of years.

Temporary disruptions caused by implementation of Goods and Service Tax (GST) and
demonetization have dissipated, and growth of economy has significantly improved since

then. Hence the corridor can have the expected growth.

Growth rates are recommended for three scenarios for sensitivity analysis namely
Optimistic, Pessimistic and Most Likely with a positive and negative variation 0.25%

from Most Likely case.

Table 3-6 : Recommended Growth Rates Optimistic

v\gﬁ?glle 2021- 2023- 2026- 2031- 2036- 22%216'
2023 2026 2031 2036 2041
Type
CAR 7.46% 4.58% 4.24% 3.87% 336% | 2.81%
M/'Ir_“c'\B/“S 593% | 3.09% | 2.88% | 2.72% | 2.65% | 2.53%

Truck / Bus 7.48% 3.86% 3.52% 3.19% 2.86% 2.53%

Multi Axle 7.48% 3.86% 3.52% 3.19% 2.86% 2.53%

Table 3-7 : Recommended Growth Rates Pessimistic

Year/ 2041-
. 2023- 2026- 2031- 2036-
v%r;;)c;e 2021-2023 | 505 2031 2036 2041 2
CAR 6.96% 408% | 374% | 337% | 2.86% | 2.31%
M/'C'C?/“s 5.43% 259% | 2.38% | 2.22% | 215% | 2.03%
Truck /Bus |  6.98% 336% | 3.02% | 2.69% | 2.36% | 2.03%
Multi Axle |  6.98% 336% | 3.02% | 2.69% | 2.36% | 2.03%
\;7 UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 3-8 : Recommended Growth Rates Most Likely

2041-

Year/ 2036-
Vehiclo Type | 2021-2023 | 2023-2026 | 2026-2081 | 20812036 | 5 | 2046
CAR 721% | 433% | 3.99% | 3.62% | 3.11% | 2.56%
M/'CE:?/“S 5.68% 2.84% 2.63% 247% | 2.40% | 2.28%

Truck / Bus 7.23% 3.61% 3.27% 2.94% 2.61% 2.28%

Multi Axle 7.23% 3.61% 3.27% 2.94% 2.61% 2.28%

3.7 COVID-19 Impact

Current Corona virus crisis affected the traffic since March 2020 onwards. Traffic in year
2020-21 was negatively affected by lockdown. Impact of Covid-19 is analyzed in next
section of this chapter. All social and economic activities had been completely disrupted
due worldwide pandemic of Corona Virus. This had affected traffic on project stretch as
well. Traffic was severely affected from March 2020 due to lockdown. Government
considered partial lifting of lockdown and allowing selective economic activities on zone
to zone basis in May 2020. Government has decided to open economic activities in phases
and by now almost all the activities are open with some restrictions.

Concessionaire has shared traffic data for year 2020-21 and 2021-22. At all toll plaza
commercial traffic has almost reached back to previous level. Passenger traffic, which
picked up quite late, has also recovered handsomely in later months and has reached back
to original level. But traffic was further affected due to second wave of COVID-19 in
April-21 to July 21 and third wave in December 2021 to March -2022.

Government has announced a mega economic stimulate and package of Rs. 20 Lakh
Crore to bring the economy back on track and recover the losses. It is observed that traffic

has been normalized on project stretch now post COVID-19.

Taking recommended traffic growth and factors as discussed above into consideration

traffic forecast for concession period is done and presented in next chapter.

b=
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CHAPTER 4
TRAFFIC FORECAST

4.1 Traffic Projections

Growth rates recommended in previous section of report are used to arrive at traffic
projections for future years. Toll plaza wise futuristic traffic projection is given in tables
below.

These projections have been done for following three cases of growth

1.  Optimistic Scenario

2. Pessimistic Scenario

3. Most Likely Scenario

Table 4-1 : Total Tollable Traffic @ Toll Plaza 1- Chainage 191.800 KM

(Optimistic Growth Scenario)

Total PCU

Truck/ Multi Total | (Including

el SRR He Bus axle No. Non-Paid
Traffic)

2022-23 17083 3325 3721 4055 28184 51481

902324 | 17865 | 3428 3865 4211 | 29369 | 53552

2024-25 18683 3534 4014 4374 30605 55709

2025-26 | 19476 3636 4154 4527 | 31793 57764

2026-27 20302 3741 4300 4686 33029 59901
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Table 4-2 : Total Tollable Traffic @ Toll Plaza 1- Chainage 191.800 KM

(Pessimistic Growth Scenario)

Truck/ Multi UG O
Year CAR LCV BUS axle Total No. | (Including Non-
Paid Traffic)
2022-23 17083 3325 3721 4055 28184 51481
2023-24 17779 3411 3847 4191 29228 53296
2024-25 18504 3500 3976 4331 30311 55172
2025-26 19196 3583 4096 4462 31337 56938
2026-27 19913 3668 4219 4596 32396 58754

Table 4-3 : Total Tollable Traffic @ Toll Plaza 1- Chainage 191.800 KM

(Most Likely Growth Scenario)

. Total PCU
Year CAR LCV TrBlLZk/ I\:)l:ll(:' Total No. | (Including Non-
Paid Traffic)
2022-23 | 17083 3325 3721 4055 28184 51481
2023-24 | 17821 3419 3856 4201 29297 53422
2024-25 | 18592 3515 3996 4352 30455 55437
2025-26 | 19333 3607 4127 4495 31562 57352
2026-27 | 20104 3702 4261 4641 32708 59325

4.2 Extension of Concession Period

15 days of extension in concession period has been approved by NHAI due to floods in
Chennai in December, 2015. Due to the suspension in toll in the year FY17 because of
demonetization for a period of 24 days, the Concessionaire would be entitled to extension of
additional 24 days. Traffic was severely impacted on project highway during the initial
lockdown period. NHAI has declared a policy of providing extension of concession to make
up for revenue loss during lockdown. It is expected that an extension would be provided to

project concession period on this account as well.

‘7' UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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CHAPTER 5
FORECAST OF TOLL REVENUE

5.1 General

This chapter presents the tolling rate calculations, categories and toll revenue of the

project.
5.2 Discount Categories

Fee schedule of agreement of Omalur — Namakkal section of NH-7 is based on old toll
policy. As per the Toll Notification (Schedule R) the following discounts have been

considered:

1. Monthly Pass: For frequent user’s monthly pass would be issued at fee 30 times
the single journey fee. There are other local monthly passes for car /Jeep/ Van
category I and Il and school bus @ Rs.150, Rs.300 and Rs.1000 respectively.

2. Multiple Journeys (for Return Trip): Will be charged at 1.5-time single journey.

3. Single Journey: Full single journey toll would be charged to this category of

vehicles who are infrequent travelers or whose frequency does not yield any

discount from the above categories.
4. There are several categories of local discounts.

a)  Local Bus/ truck and LCV (within 20 km) will be charged @ Rs. 25 and
15 respectively. Rate will be constant throughout concession period

Building of inflation and escalation of rate on the basis of WPI are done as per toll

notification (Schedule R) as given under

- WPI-B
Base Fee X ¥ length of the said section.
WPI-A
Where
s WPI-A = is the Wholesale Price Index of June, 1997 (131.4).
» WPI-B = is the Average Wholesale Price Index for the year
ending March, 31% preceding the fee revision date.
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5.3 Estimation of Toll Rates

As per the applicable MORTH notification and Schedule R of contract agreement, the
following Base rate of fee for the categories mentioned in the table stands true in the
National Highways Fee Rules applicable for contract.

Table 5-1 : Base Toll Rates June 1997

: Base Rate of Fee / Km (in
Type of Vehicle
Rs.)
Car, Jeep, Van or Jeep 0.40
Light Commercial Vehicle, (LCV) 0.70
Bus or Truck (2 Axle) 1.40
MAYV (> 2 axle) 2.25

Factor of inflation / growth has been incorporated as per Schedule R. WPI are available
up to 2021-22. A moderate growth in Wholesale Price Index (WPI) has been assumed
after that. Following graph provides projection of rate of inflation (WPI) in India. Data

has been taken from Office of Economic Advisor web site (www.eaindustry.nic.in). WPI

for year 2017-18 and 2018-2019 is worked back by applying a correlation factor for
2004-05 series as 2017-18 and 2018-2019 data is available in 2011-12 series only. Ratio
of WPI for year 2016-17 for both series is used for conversion of WPI in 2004-05 series.
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Figure 5-1 : Historical Rate of WPI Inflation in India

Except the negative growth of WPI in year 2015-16 average inflation in WPI from year
2005-2021 is 5.00%. For future years initially it is takes 5% and suitably stepped down
for future years.

Toll rates are calculated as per guidelines provided in schedule R (rounded to nearest Rs.

five) for the concession period and are given below.

Thus, worked out rates for various categories of vehicle and discounts are given as under

Table 5-2 : Toll Rates for Single Journey @191.800

Year Jceig/ LcV TrB‘LCSk/ AMxlli,lt(L E?:ro '-LCT\(/)' TBrﬂg <
Van 2 axle) LTO
2022-23 90 155 315 505 15 15 25
2023-24 95 165 330 530 15 15 25
2024-25 100 175 345 555 15 15 25
2025-26 105 180 365 585 15 15 25
2026-27 110 190 380 610 15 15 25

Table 5-3 : Toll Rates for Multiple Journeys @ 191.800

Year Car M/iEé:I\B/us TrBchSk/ Multi Axle
2022-23 135 235 470 755
2023-24 140 245 495 795
2024-95 150 260 520 835
2025-26 155 270 545 875
2026-27 165 285 570 920
[ UPDATE ON TOLL REVENUE AND O&M COST PROJECTION REPORT
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Table 5-4 : Toll Rates for Monthly Pass @191.800

Car/ Multi
Truck/ Car - Car - School
Year Jeep/ LCV BUS Axle (> LT1 LT2 BUS
Van 2 axle)
2022-23 2685 4700 9400 15105 150 300 1000
2023-24 2820 4935 9870 15860 150 300 1000
2024-25 2960 5180 10360 16650 150 300 1000
2025-26 3110 5440 10880 17485 150 300 1000
2026-27 3265 5710 11425 18360 150 300 1000

5.4 Toll Revenue

As indicated earlier, toll revenue on the Project Road has been calculated under in all

three scenarios. The estimates of toll revenue under Optimistic, Pessimistic and Most

Likely growth scenarios are presented in the following section.

5.5 Toll Revenue at all toll plazas under Scenarios

Toll Revenue estimates under most likely scenario at each of the toll plaza up to 2026-27

(End of Concession Period) starting from the year 2022-23 are shown in tables below.

=
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Table 5-5 : Toll Revenue Optimistic Scenario

(Rs. Crores)

Year nglglgéa Total
2022-23 147.09 147.09
2023-24 165.52 165.52
2024-25 180.24 180.24
2025-26 196.49 196.49
2026-27 212.73 212.73

Table 5-6 : Toll Revenue Pessimistic Scenario

(Rs. Crores)

Year Tféllglgéa Total
2022-23 147.09 147.09
2023-24 164.76 164.76
2024-25 178.52 178.52
2025-26 193.70 193.70
2026-27 208.70 208.70

Table 5-7 : Toll Revenue Most Likely Scenario
(Rs. Crores)

Year nglggéa Total
2022-23 147.09 147.09
2023-24 165.16 165.16
2024-25 179.41 179.41
2025-26 195.15 195.15
2026-27 210.74 210.74
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CHAPTER 6
OPERATION & MAINTENANCE

6.1 Operation & Maintenance

Following are project parameters which would contribute towards cost of operation

and maintenance.

Future cost of operation and maintenance is estimate on engineering judgment and
experience basis. Keeping all above factors in view, following can be basis of
working out cost of operation and maintenance for project corridor from Omallur to
Salem on NH-44 in state of Tamil Nadu.

b)  Annual Regular Maintenance — Covering pothole repair, shoulder and slope
repair, drain cleaning, median maintenance, Crash barrier, toll plaza
maintenance, Toll collection, other services like medical help and rescue
operations etc.

c) Periodic Maintenance — This will be done on periodic basis say every 5 years.
It will consist of overlaying of wearing course and painting and marking. Some
pavement strengthening is also anticipated in few sections. This operation and
its cost are spread over three years.

Concessionaire has recently updated the program of maintenance of project road.
Same has been reviewed and year-wise cost of O&M from year 2022-23 is given in

table below.
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Table 6-1 : O&M COST

Electric Total
Annual The;glcopla gfar][evv\\llﬁ:] Special | Structure System |[Expenditur
Year |maintenance aintin BC Repair of maintenance e Remarks
(Rs. Cr) b g pavement| (Rs. Cr) Annual (Rs.
(Rs.Cr) | (Rs.Cr.) Crores)
2022-23 5.13 0.14 0.23 6.69 Regular O & M
Renewal of Wearing
2023-24 5.13 1.51 6.08 6.23 0.14 0.23 24.66 course + Pavement
repair
Renewal of Wearing
2024-25 5.13 1.51 6.08 5.71 0.14 0.23 25.20 course + Pavement
repair
2025-26 5.13 0.14 0.23 7.75 Regular O & M
2026-27 5.13 0.14 0.23 8.13 Regular O & M
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CHAPTER 7
CONCLUSION & RECOMMENDATIONS

7.1 Conclusion & Recommendations

Project stretch of Omalur to Namakkal section of NH-7 in state of Tamil Nadu from
km 180.000 to km 248.625 is presently a four-lane road. The road is in sound
condition and serves healthy traffic volumes. The project corridor is a part of critical
North — South connectivity via national highway NH-7. Bangalore has already
emerged as IT capital of country and the project stretch falls in its catchment. There
are many upcoming projects in area which are proposed to boost economic growth of
area and add value to development of the region. All the developments considered in
the Report have the potential to have a positive impact to traffic flow on project.

Following can considered as major outcome of study

a) There is a healthy volume of tollable traffic running on project

b) Project corridor has the potential to witness traffic growth @ 6-8% annually in
post COVID-19 scenario due to various development in area and overall

development of economy
c) Project corridor does not have risk of traffic leakage due to lack of competing

roads of comparable quality

The project infrastructure is in good condition and its maintenance cost is also

reasonable.

Based on above it can be considered a stable healthy project from traffic and revenue

point of view.
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CHAPTER 8
PROJECT ILLUSTRATIONS

8.1 General

Project current condition has been depicted in the following photographs

Figure 8-1 : General Project Condition

Figure 8-2 : Toll Plaza
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Figure 8-3 General Project Condition

Figure 8-4 General Project Condition
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