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Faur laning of NH-163 from Hyderabad {ORR Appa Junction) {Design Km 14.000/Existing Km Executive Summary

14.000) to Manneguda {Design Km 60.391/Existing Km 59.500) {Design Length = 46.391 Km) Final Feasibility Report

in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode Revision: R1
CHAPTER 0O EXECUTIVE SUMMARY

0.1 INTRODUCTION

GENERAL

The Project Road is section of SH-4{declared as NH-163), which starts at Existing Ch: 14/000
{design CH 14+000) Hyderabad {from ORR- Appa Junction) and ends at Existing Ch: 59/500
(Design Ch: 60+391) near Manneguda. The design length of the project stretch is 46.391 km.
The project stretch passes through Rangareddy and Vikarabad Districts and mainly passes
through Aziz nagar, Himayat nagar, Moinabad, Appa reddy gudda, Chevella, Indra reddy
nagar. This chapter will give a general description of the project, existing features and design
proposals to upgrade the facility to Four fane divided highway.

0.2 PROJECT BACKGROUND

The State Government accorded Administrative Sanction for 38 road projects to take up
consultancy services for Techno-Economic Feasibility and Transaction Advisory Services by
engaging experienced consultants. Out of which, seven State roads are taken up by the State

of Telangana,

As per the GoT’s strategic vision for the provision, operation and maintenance of
infrastructure in the State, it has identified the need to upgrade and operate the high traffic
roads in the State through public private partnership arrangements., The Client has the onus
of procurement of concessionaires to Design, Finance, Construct, Maintain, operate and
Transfer the roads by tapping into central government financing if required.

The 7 roads being considered for Techno-Economic feasibility are as helow:

Awarded
sl Length Ik as:f pModified Sl oondaitional
Name of the Road per original iength in T
No Length in km
contract km as per
Agreement
1 Sanga Reddy — Narsapur — Toopran - Gajwel
— Bhengir — Chityal Road 164 164 -
{ Km 0/0 on SH-17 to MDR km 43/8)
2 | Mahaboobnagar - Nalgonda Road
{Km G/0 to km 163/2). 163.2 163.2 )
3 | Hyderabad — Narsapur — Medak Road
(Km 16/0 to Km 78/0) 28 62 34
4 | Jangaon — Cheryal — Duddeda road
4 ) -
(Km 0/0 to Km 46/4) 46 46.4
5 | Jangaon - Suryapet Road
.4 . -
(Km 0/0 to Km 84/4) 84 84.4
6 - -
Suryapet — Mothey — Khammam Road 58.3 58.3 i
{Km 0/0 to Km 58/3)
7 | Hyderabad - Bijapur Road
{Hyderabad — Mannegudda — Pargi — 308 o sx

National Highway Authority of India
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Four laning of NH-163 from Hyderabad {ORR Appa lunction) {Design Km 14.000/Existing Km Exacutive Summary
14.000) to Manneguda {Design Km 60.391/Existing Km 59.500} {Design Length = 45.391 Km)} Final Feasibility Report
Revision: R1

in the State of Telangana under Bharatmala Parivojna on Hybrid Annuity Mode

Awarded
51, tength n:r 'km as Modnﬁa:d Additional
Name of the Road per original tength in .
No Length in km
contract km as per
Agreement
Kodangal — Karnataka Border}
{Km 14/0 to K 132/300)
Totai 580.7 696.6 115.9

Roads and Buildings Department PPP wing, Government of Telangana has appointed M/s.
Feedback Infra Pvt. Ltd. for providing the required consultancy services for PPP Techno-
Econemic Feasibility Study and Transaction Advisory Services for 7 State Roads in the State

of Telangana.

The project road {SH-4) Hyderabad-Moinabad-Chevella-Mannegudda is declared as National
Highway and named as NH-163. The project is transferred to National Highway Authority of
India through tripartite-supplementary agreement dated 28™ April 2017 between National
Authority of India and Roads & Building Department of Telangana and Feedback Infra Pvt.

Ltd.

The present Technical Feasibility Report is pertaining to Hyderabad-Moinabad-Chevella-
Mannegudda Road.

0.3 SCOPE OF THE PROJECT

The original scope of work for the Transaction Advisor is divided into these two phases:

Phase-1: Techno-Economic Feasibility study and Preliminary Engineering Design: The main
objective is to establish the Techniczl, Economical, and Financial viability of the selected
roads and prepare preliminary engineering designs and preliminary project reports for the
identifled roads. The viahility of the project designed as a partially access controlled facility
shall be established taking in to account the requirement with regard to rebabilitation,
upgrading and improvement based on highway design, pavement design, provision of
service roads wherever necessary, type of intersections, underpasses / flyovers / RO8's
rehabilitation and widening of existing and / or construction of new bridges and structures,
road safety features, guantities of various items of works and cost estimates vis-a-vis the
investment and financial return through toll and other revenues.

The scope of the project is to establish the Techrical, economical and financial viability of
the project and prepare Techno-Economic Feasibility Study and Preliminary Engineering
Design Report for rehabilitation and upgrading of the existing 7 State roads to 2-lane with
paved shoulders/ 4-lane with central median/ divided carriage way configuration in a sound
technical and most economical manner, taking into consideration the environment and

social aspects of the area.

The transaction advisory services rale will be for procurement of construction agency. This
must enable the GOT to determine:

* Full road life costs;

o Affordability limits;

¢ Risks and their costs and

Feedback Infra Pvt. Ltd. 02 1 0-2 National Highway Authority of India
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»  Optimal value-for-money methods of delivery.

Phase 2: Procurement: On the basis of the feasibility study, a solution is decided on, and if
the Client requires it, the Transaction advisor will be required to provide the necessary
Technical, Legal and financial advisory support for the procurement of private parties. This
must be in compliance with all relevant National and State regulation policies, and will
include training of staff of the Client an contract administration / management.

* To prepare bid documents for tendering purposes suitable to meet
requirements of international standards;

e Preparation of Bid documents on the viability of the project to suit for
various types of construction and

e Adviscry services in finalization of contract and providing services in sanction
of VGF from Government of India etc.

Further as per revised scope conveyed vide letter no. NHAI/Tech/Hyd-man/T5/2017/96557
dated 15.03.2017. The following documents are required to be prepared as per
rearrangement of payment schedules within contact price:

Stage I&11 Signing of Agreement oand Mobilization of Techno Economic
Feasibility Report.

Stage it Preparation of revised Technical Feasibility Report as per prevailing
NHA! Guidelines.

Stage vV Preparation of Technical! Schedules and Bid Documents.

Stage V Preparation of Land Plan Schedules
Preparation of 3fa) and 3 {A) notifications
Preparation of 3 {D} notifications including FBMs and Sub-Division
plan etc. along with any other LA documents as per requirements of
NHAI/CALA, peg marking at site and Utility Relocation.

The present report forms a part of Phase — lll [Revised Technical Feasibility Report).

PROJECT DESCRIPTION

The Project stretch starts at Existing km 14.000 Hyderabad {Quter Ring Road) and ends at
Existing km 59/500 before Manneguda town. The total existing Length of the project stretch
is 45.500 km. The project stretch passes through Rangareddy and Vikarabad Districts and
mainly passes through Aziz nagar, Himayat nagar, Moinabad, Appa reddy gudda, Chevella,
Indra reddy nagar. Many Schools, Religious Structures are situated along the project road.

The existing project road is a predominantly 2-lane carriageway with average width of 7m
and 4-Lane exists from existing km 14/000 to km 25/470, and km 40/100 to km 43/100 with
meadian width of 0.5m. The existing pavement is predominantly flexible pavement
throughout the stretch. The existing pavement for the entire project stretch is flexible
pavement. The condition of the pavement varies from Good to Poor. Earthen Shoulder is
existing throughout the stretch varies from 1.0 to 2.0m. Pavement condition of the earthen
shoulders is fair to poor. Many substandard horizontal curves and vertical curves exist along
the alignment. Among these, some curves are observed to have insufficient sight distance.
Heavy vehicular traffic movement is leading to traffic congestion and mishaps. Due to the
narrow roads the congestion will hinder free flow of vehicular traffic. To overcome these

Feedbadk Infra Pvt. Ltd. 0-3 _National Highway Authority of India
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problems, it is essential to have bypass at Meinzbad town and Chevella town. Mrugavani
National Park exists on right side of the project road from Km 15/000 to Km 17/000. Project
road traverses through Reserve Forest locations and the total existing 'ength of forest area
along the project road is about 6.730 Km.

S0CI0-ECONOMIC PROFILE

Social indicators are a set of indicators that measure progress of the project influence area
towards the policy objectives. Demographic Indicators are a scientific measure of human
population dynamics. Economic indicators allow analysis of past economic performance and
predictions of future performance,

A list of Socio — Economic Indicators considered in the preparation of the Socio — Economic
Profile is given below:

+ Population
+ Male/Female Ratio

e Health

s Househald

e literacy

s Poverty

s  Employment

*  Gross Domestic Product (GDP)

+ Net State Domestic Product (NSDP)
¢ Per Capita Income

Agriculture & hrigation
e Industry
»  Transportation

TRAFHC SURVEYS, ANALYSES AND FORECAST
Traffic Surveys and Analyses

Various traffic surveys and analysis have been carried out for addressing the objectives and
issues pertaining to widening and strengthening of the project stretch. The surveys
conducted include 7-day volume count, Turning movement survey, origin & destination
survey, speed and deiay survey, pedestrian count survey, willingness to pay survey etc. The
study aims at obtaining the existing traffic and travel characteristics on the project corridor
and forecasting the same for the project harizon year considering various constituent
streams and various scenarios. The results of this analysis will form inputs for developing
capacity augmentation proposals, designing the pavement, design of intersections, decisions
regarding grade separatars, pedestrian facilities, designing the toll plaza, wayside amenities,
planning the tolling strategy and carrying out economic and financial analysis.

The project stretch, which is having a length of 45500 km, is divided into three
homogeneous road sections on the basis of traffic generation and dispersal nodes located
along the project road. The important dispersal / generation location identified along the
project road include:

»  Quter ring road at km 14.000 is the starting point of project stretch.
»  Moinabad at km 23.600 is a major settlement and having four lane from ORR.

Feedback Infra Pvt, Ltd.

04 National Highway Authority of India
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» Chevella at km 41.400 is the minor settlement, diversion point for Faroog

Nagar.
« Manneguda at km 60.000 is the major settlement, diversion point for

Vikarabad and end point of project stretch.

Considering the above mentioned traffic generation/diversion point, the project stretch is
divided into three homogeneous section for the purpose of analysis and presentation of
traffic and travel characteristics. Table 0-1 gives the details of the homogenecus section
defined for the study.

Table 0-1: Homogeneous traffic section

Executive Summary
Final Feasibility Report
Revision: R1

= Starting Ending
STy Existing km , Place Existing km Place Laneth |
l [ Kkm 14.009__}( ~ ORR | Km23.600 | Moinabad 9.600 |
Il km 23.600 | Near Moinsbad = km 41.400 Chevella 17.800
il km 41.400 Chevella [ km 59.500 _| Manneguda 18.100

The average daily traffic {ADT) has been converted to average annual daily traffic (AADT)
using seasonal correction factors. The AADT is the input for various analyses like traffic
forecast, capacity augmentation, pavemeni design, economic and financial analysis etc.
Table 0-2 below gives the ADT and AADT plying on the project road.

Table 0-2: Summary of ADT & AADT at count locations

ADT ' AADT
Sl sogotion Nos. PCUS Nos. PCUS
km 32.000 8053 | 10352 8053 10352
km 57.300 10282 | 14811 10282 14811

0.6.2 Traffic Forecast

Traffic demand plays the most important factor in deciding the type of facility
(infrastructure) to be pravided. This in turn determines likely costs to develop and benefits
arising out of the improvement. A highway project of this nature calis for significant
investment. Prediction of traffic demand becomes an important task and has to be carried
out accurately. For the desigh of pavement, plan for future maintenance programme as well
as capacity augmentation and for economic & financial evaluation, it is necessary to have
realistic estimation of the size of traffic in the Concession period of 20 years.

Traffic forecasting is made by determining the past trend of traffic flow and by the use of
economic models developed to co-relate past vehicle registration data with economic
indices such as per capital income (PCi}, net state domestic product {NSDP) and gross
domestic product (GDP). By using the elasticity values obtained from the economic models
and the likely rate of growth of indicators, the mode wise growth rates are obtained.
Applying these growth rates, future traffic volume is estimated.

The traffic estimated for future years are given in the Table 0-3 helow.
Table 0-3: Projected sectional traffic {AADT) in PCUs

Section 2015 2020 2025 2030 2035 2040 2045

| 10355 14470 19212 24238 29058 34895 41969

Il 10355 14470 19212 24238 29058 34895 41569

]| 14811 20361 26691 33349 38715 47391 56662
Feedback Infra Put. Ltd. 05 National Highway Authority of tndia
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Projected sectional AADT was compared with design service volume. The design service
volume for project road is considered at the end of LOS B and LOS C and capacity
augmentation is suggested for road section, which carry traffic volume more than design
service volume.

It is reminded that the lane adequacies shown are based on present and future traffic and
guidelines proposed in codes mentioned in Section 2.3. The IRC SP: 84 - 2012 and IRC SP: 73
— 2015 proposes 2-lane with paved shoulder for roads where traffic is less than 10000 PCUs
(at the time of bidding) and 2-lane with paved shoulder where traffic exceeds 18000 PCUs. If
traffic is between 10000 and 40000 PCUs, the Government may take decision whether to go

for stage construction.

Table 0-4 below shows the year up to which LoS B and LoS C will serve and when the facility
is falling to next LOS, for most likely scenario.

Table 0-4: Years to which LoS B and LoS C will serve

LoS LoS B LoS C

Section I ] Hl 1 LI} "

IL - - - - - -
2L+ ES 2020 2020 2015 2026 2026 2020
2L+ PS 2023 2023 2018 2031 2031 2023
4L+ ES 2040 2040 2031 Beyond 2045 | Beyond 2045 2042
4L+ PS 2043 2043 2035 Beyond 2045
6 Lane Beyond 2045 | Beyond 2045 | Beyond 2045

In the table, the last year up to which the facilities of Intermediate lane, 2-lane and 4-lane
will continue to be in LoS B is shown. For example, consider homogeneous section [Il. The
existing 2 lane facility will serve in Lo$ B till 2015. The 4-lane facility should be ready by end
of 2015, for the road section te continue in same LoS. The four tane facility will serve in LoS B
up to 2035 and it will fall in LoS C after 2035 onwards. That indicates, for the facility to
continue in LoS B, its capacity should be augmented (6 laning) by end of 2035.

0.7 DESIGN STANDARDS AND SPECIFICATIONS
The design standards adopted are in conformity to IRC SP 84-2014 Standards for
National/State Highways, 4 lane configuration, both with respect to highway works , Bridges,
other cross drainage works, etc.
0.8 DESIGN PROPOSALS
Proposed Alignment
After carrying out the field investigation, reconnaissance survey of the existing alighment,
consuitant has made the proposal of the Project alignment.
The existing 2/4 lane highway will be widened to 4/6 lane with 12m median and paved
shoulder configuration Widening proposal has been prepared based on availability of
additional land / existing ROW, Horizontal geometrics, study of existing bridges and
considering Road Safety parameters,
Pavement Design
Pavement design shall be carried out in accordance with Section 5 of the Manual,
Feedback tnfra Pwt. Ltd. 0-6 National Highway Authority of India
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Flexible pavement for main carriageway shall be designed for minimum design traffic of 19
MSA for a minimum design period of 15 years with design CBR of 10%. However, minimum
thickness of Subgrade, Granular Sub-Base, Wet-Mix Macadam, DBM and BC in flexible
pavement shall be 500 mm, 200 mm, 250 mm, 80 mm and 40 mm respectively.

Flexible pavement for slip roads and service roads shall be designed for minimum design
traffic of 20MSA. However, minimum thickness provided for slip roads and service roads shall
be 500 mm subgrade, 200 mm GSB, 250 mm WMM, 50 mm DBM and 40 mm BC.

Rigid Pavement shall be provided at Toll Plaza, However, minimum thickness of subgrade,
GSB, DLC and PQC shall be S00 mm, 150 mm, 150 mmt and 280mm respectively,

Paver blocks shall be considered for truck lay byes. However, minimum thickness of subgrade,
G5B, WBM/WMM Base, Sand Bed and Paver Blocks shall be 500 mm, 200 mm, 250 mm, 40
mm and 100 mm respectively. The composition of the flexible pavement for Bus-Bays shail be

same as that of main carriageway.

Qverlay for the section of D.Ch. 14+000 to D.Ch. 18+500 in the Mrugavani National Park area
far a minimum design traffic of 12MSA, and the minimum thickness provided in the section
as DBM, and BC shall be 50mm, and 40mm respectively.

Type of pavement

Flexible Pavement shall be provided for the entire project highway including bypasses,
realignments, slip roads and service roads except at Toll Plaza Location where rigid pavement

shall be provided.
(iii) Design Requirements shall be specified in the manual.

{iv) Reconstruction of the stretches: Total project stretch of the existing road shall be
reconstructed, except at Mrugavani National Park Design Ch. 14+000 to Design Ch. 18+500.

Bridges and Structures
There are 117 Culverts, 10 Vehicular under pass (VUP}, 8 LVUP and 2 Minor Bridges proposed in the

project road.

There are 117 culverts in the project road, out of 117 culverts, 21 culverts are in poor condition that
has been proposed as reconstruction, 56 new culverts are proposed due to bypass/realignment 36
new pipe culverts proposed at minor junction & 4 new pipe culverts are proposed at major

junctions.

Cross Section Type along the Project Corridor

The Project Highway shall be constructed to four/six lane configuration for the Project length, Typical
cross sections required to be developed in differant segments of the project highway are given

betow.
Design Chainage in Km Length in Typical Cross Section of Remarks
No. Erom 15 il manual
1 14+000 18+500 4500 Fig. 2.4A
2 18+500 18+600 1100 Fig. 2.6B
3 19+600 20+145 545 Fig. 2.6A Approach
a 20+145 20+170 25 Fig. 7.8 VvUP

Feedback Infra Pvt. Ld.

s 0-7 ¢ 1 National Highway Authority of India
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sl. | Design Chainageinkm | Lengthin | quoical cross Section of Remarks
No. From To m manual
5 204170 20+500 330 Fig. 2.6A Approach
6 20+500 21+770 1270 Fig. 2.6B
7 21+770 224320 550 Fig. 2.6A Approach
8 | 22¢320 | 224345 25 Fig. 7.8 VUP
9 224345 22+670 325 Fig. 2.6A Approach
10 224670 24+400 1730 Fig. 2.3A
11 24+400 25+044 644 Fig. 2.6A Approach
12 25+044 25+059 15 Fig. 7.8 VUp
13 25+059 26+070 1012 Fig. 2.6A Approach
14 26+070 26+095 25 Fig. 7.8 VUP
15 26+095 26+420 325 Fig. 2.6A Approach
16 26+420 27+580 1160 Fig. 2.2C
17 274580 28+018 438 Fig. 2.6A Approach
18 28+018 28+033 15 Fig. 7.8 vup
19 284033 28+380 347 Fig. 2.6A Approach
20 28+380 28+610 230 Fig. 2.2C
21 28+610 284970 360 Fig. 2.2A
22 28+970 29+570 600 Fig. 2.2C
23 294570 30+330 760 Fig. 2.2B
24 304330 30+824 494 Fig. 2.6A Approach
25 30+824 30+836 12 Fig. 7.8 LvupP
26 30+836 31+230 394 Fig. 2.6A Approach
27 314230 31+600 370 Fig. 2.2B
28 31+600 32+186 586 Fig. 2.6A Appreach
29 324186 32+198 12 Fig. 7.8 Lvup
30 32+198 324800 602 Fig. 2.6A Approach
31 32+800 33+393 593 Fig. 2.38 Approach
32 334393 33+408 15 Fig. 7.8 VUP
33 33+408 34+150 742 Fig. 2.3B Approach
34 34+150 36+100 1950 Fig. 2.2B
35 36+100 36+614 514 Fig. 2.6A Approach
36 36+614 36+626 12 Fig. 7.8 Lvup
37 36+626 37+100 474 Fig. 2.6A Approach
38 37+100 38+200 1100 Fig. 2.28
39 38+200 39+120 920 Fig. 2.38 Approach
40 38+120 394145 25 Fig. 7.8 YUpP
41 39+145 35+700 555 fFig. 2.3B Approach
42 39+700 40+670 970 Fig. 2.3A
43 40+670 41+120 450 Fig. 2.3B Approach
44 41+120 41+145 25 Fig. 7.8 VUP
45 41+145 41+800 655 Fig. 2.3B Approach
Feedback Infra Pvt. Ltd. . 0 2-{ 0-8 National Highway Authority of India

F



29

Four laning of NH-163 from Hyderabad (ORR Appa Junction) {Design Km 14.000/Existing Km
14.000) to Manneguda {Design Km 60.351/Existing Km 59.500} [Design Length = 46,391 Km)

Executive Summary
Final Feasibility Report

in the State of Telangana under Bharatmala Pariyojna on Hybrid Annulty Mode Revision: Rl
Sl. | DesignChainageinkm | LemBthin | yuoicai Cross Section of Remarks
No. From To m manual
46 41+800 42+300 500 Fig. 2.3A
a7 424300 424340 40 Fig. 7.3 MNB at 42+320
48 424340 424395 555 Fig. 2.3A
49 42+895 42+90% 10 Fig. 7.3 MNB at 424900
S0 42+905 44+480 1575 Fig. 2.6A Approach
51 444430 44+505 25 Fig. 7.8 VUP
52 44+505 45+050 545 Fig. 2.6A Approach
53 45+050 45+620 570 Fig. 2.2B
54 45+620 46+630 1010 Fig. 2.6A Approach
55 46+630 464645 15 Fig. 7.8 VUP
56 | 46+645 474300 655 Fig. 2.6A Approach
57 | 47+300 47+730 430 Fig. 2.2C
58 47+730 474930 200 Fig. 2.2A
59 | 47+930 48+280 350 Fig. 2.2B
60 48+280 48+430 150 Fig. 2.2D
61 48+430 49+030 600 Fig. 2.28
62 49+030 49+550 520 Fig. 2.2A
63 49+550 49+963 413 Fig. 2.3B Approach
64 49+963 49+975 12 Fig. 7.8 Lvup
&5 49+975 50+350 375 Fig. 2.38 Approach
66 50+350 52+080 1730 fig. 2.2B
67 52+080 52+480 400 Fig. 2.2D
68 52+480 52+650 170 Fig. 2.2B
69 52+650 53+292 642 Fig. 2.3B Approach
70 53+292 53+304 12 Fig. 7.8 LvupP
71 53+304 534600 296 Fig. 2.38 Approach
72 53+600 53+830 230 Fig. 2.2A
73 53+830 55+180 1350 Fig. 2.2B
74 55+180 55+733 553 Fig. 2.3B Approach
75 554733 554745 12 Fig. 7.8 tvup
76 554745 564130 385 Fig. 2.38 Approach
77 56+130 57+350 1220 Fig. 2.2B
78 57+350 574908 558 Fig. 2.38 Approach
79 57+908 57+920 12 Fig. 7.8 LVUP
80 57+520 58+290 370 Fig. 2.38 Approach
g1 £&+290 59+400 1110 Fig. 2.2B
82 | 59+400 59+749 349 Fig. 2.6A Approach
83 59+749 59+761 12 Fig. 7.8 LVUP
84 58+761 604100 339 Fig. 2.6A Approach
a5 60+100 60+391 291 Fig. 2.2D

Total Length [m) 46391.036
Feedback Infra Pvt. Ltd. 0-9 Natiq:nal Highway Authority of India
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Realignments / Curve Improvements:
The Following are the Curve Improvements and realignment proposed for the project road:

Existing Chainage (km) Design Chainage {km}) Design Length
Sl. No Remarks

From To From To (m)

1 13.490 20.300 19+500 20+225 725 Realignment

2 27.850 28.275 28+000 28+400 400

3 28.500 28.865 28+615 259+000 385

4 30.875 31.3C0 31+025 31+460 435

5 31.700 33.050 31+860 33+175 1315 curve

6 {45550 45.800 46+430 46+680 250 Improvement

7 48.210 48.780 49+110 49+660 550

8 52.635 53.000 53+540 53+850 310

9 57.230 57.370 58+090 58+240 150

Bypasses: The project stretch passes through heavy built-up areas of Moinabad and Chevella.
Therefore bypasses are proposed for Moinabad and Chevella town.

s, EXisting Chainaee Design Chainage {Km) |
o Name of Bypass {Km) Design Length (km}
From To From To
Moinabad Bypass 22,000 26,120 21+950 26+300 4.35
2 Chevella Bypass 38.650 44.120 384700 45+0€0 6.36

Protected Areas:
Mrugavani National Park (MNP}, a notified protected area [Dt. July, 21 1998 under section 35(4) of

Wildlife (P} Act, 1972] is located adjacent to the road on right hand side. As per the recommendation
of sub-committee on Guidelines for roads in protected areas [In pursuance to the decision taken by
Standing Committee of National Board for wildlife in its 28™ meeting held on 20™ March 2013], NO

WIDENING IS PROPOSED.

Forest Locations:

The project road traverses through the existing lengths of 4.760 km and 1.970 km through
Mudimiyal RF and Kandlapzlly RF respectively.

At grade intersections:

(A} Major Intersections: There are 4 major junctions proposed along the project road.

Design Existing Leads To
::; Chainage | Chainage Lf:ii Cat:ig:; of Remarks
: in Km in Km b ihH)
1 224333 - 3-legged City road - | Moinabad L
2 | 26+083 i 3-legged | City road - | Moinabad | Junction improvement
at under pass

3 39+133 - 3-legged City road - Chevella locations

4 44+491 - 3-legged City road - Chevella

Feedback infra Pvi. Ltd. 0-10 National Highway Authority of India
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{B) Minor Intersections: There are 31 minor junctions proposed along the project road.

Sl. . Existing Leads To
Design . Type of Category of

No Chainagegin Km Chas::'ge I Junction Ria;v LHS RHS Bemarks
1 144210 14,21 3-iegged | ORR service road B MNarsing to

2 14+580 14.58 3-legged | ORR service road Appa Service

3 15+200 15.20 3-legged City road Aziz nagar _

4 17+290 17.275 3-legged City road Aziz nagar Gandhipet

5 18+500 18.525 3-legged City road Bakar ram _

6 20+180 20.215 3-legged City road _ Himayath vUP
7 25+051 - 4-legged City road Surangal Moinabad VUP
8 27+260 27.145 3-legged Village Road Kanaka _

9 27+580 27.5 4-legged Village Road Kanaka Pedda

10 28+033 27.89 3-legged Village Road Kanaka _ vup
11 294020 28.850 3-legged Village Road Village Road

12 30+120 29.98 4-legged Village Road Kanaka Appareddy

13 30+837 30.67 3-legged Village Road Sanjanpally _ LVUP
14 31+380 31.225 3-legged Village Road _ Appareddy

15 32+192 32.04 3-legged Village Road Toilkatta _ LYUP
16 33+400 33.275 3-legged Village Road _ Mudimyal VUP
17 36+624 36.5 3-legged Village Road Palgutta - Lvup
18 37+850 37.76 3-legged Village Road - Malkapur

19 39+185 - 3-legged Village Road - kesharam

20 41+150 - 4-legged Village Road Shabad road Chevalla VUP
21 424140 - 3-legged Village Road - Dharma

22 46+550 45.665 3-legged Village Road _ SIHN college

23 46+639 45.77 3-legged Viilage Road Dameriguda _ VUP
24 49+950 49.1 3-legged Village Road Bastepur -

25 49+987 49.115 3-legged Village Road - Mirjaguda Lvup
26 52+220 51.35 3-legged Village Road Khanapur =

27 §2+240 52.335 3-legged Village Road Khanapur -

28 534298 53.455 3-legged Village Road - Kisthapur LVUP
29 55+741 54.900 4-fegged Village Road Angadi Antharam LvUP
30 574911 57.095 3-legged Village Road Kandlapally _ LVUP
31 59+755 58.945 3-legged Village Road _ Gangupalle LVUP

Toll Plaza:

Toll Plaza shall be provided at the following location:

Location of Toll Plaza {Km)

Minimum Number of Toll Lanes

Location S : > f A
Existing Chainage | Design Chainage Entry Exit
Near Angadichittimpalle Km 53.600 Km 54+450 8 8
Feedback Infra Put. Ltd. o1 -
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Rest Areas {Wayside Amenities):

Wayside Amenities shall be provided at locations as given below:

sl. Existing Chainage Design Chainage side Location Name
no {Km) (Km)
1 44.620 45+560 LHS Near Appa reddy guda

Truck lay-bye:
The truck lay-bye shall be provided at below given location.

Sl. No.

Existing Chainage

Design Chainage

Side

1

23+250

Both {In Moinabad bypass)

Bus bays and Passenger Shelters:
Bus bays and Passenger shelters shall be provided in accordance with section 12.5 of Manual.

There are 4 no's of bus bays and 28 no’s of Passenger sheiters has been proposed along the project
road. The bus bays and Passenger sheiters are proposed at the following locations:

Design Chainage Design Chainage ]
sl. No. “_SHS} e 8 {:H 3 (' B Facility
i 15+800 15+900 Passenger Shelter
2 17+200 174400 Passenger Shelter
3 184500 18+600 Passenger Shelter
4 19+800 19+3800 Bus Bays - Passenger Shelter
5 26+700 26+800 Passenger Shelter
6 3C+700 30+800 Passenger Shelter
7 32+200 32+400 Passenger Shelter
8 33+300 33+500 Passenger Shelter
9 364550 36+700 Passenger Shelter
10 374800 38+000 Passenger Shelter
11 41+800 41+900 Bus Bays - Passenger Shelter
12 504960 51+060 Passenger Shelter
13 52+410 524510 Passenger Shelter
14 53+230 53+330D Passenger Shelter
15 55+600 55+760 Passenger Shelter
16 87+750 57+900 Passenger Shelter

0.9 PRELIMINARY COST ESTIMATES

The consultants have framed the indicative project cost for 4 lane with paved shouider
configuration including cost of roads, structures, environmental and social safeguards
proposed based on MoRT&H standard data hook and schedule of rates (2018-2019) evolved
for Telangana State together with market rate for the inputs.
The indicative estimated cost of project road comprises of

{a) Total Civil cost excluding GST: Rs. 795.08 crores,

Feedback Infra Put. Ltd.

031

« B

0-12

National Highway Authority of India

—,

o



Four laning of NH-163 from Hyderabad (ORR Appa Junction} {Design Km 14,000/Existing Km
14.000) to Manneguda (Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km)
in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode

0.10

33

{b} Total Civil cost including 12% GST: Rs. 890.49 crores.
{c) Total Project Cost: Rs. 1015.15 crores.
(d} Total Capital Cost: Rs. 1165.48 crores,

FINANCIAL ANALYSIS

Financial Analysis was carried for the project in Hybrid Annuity Mode, and the details as

given below. .
. Description ] BOT (Wybrid Annuity)
Concession Period - 17.5 years
[ Operatian Period 15 years
' 1 Authority ]

‘ Toll Collection Rights

! Grant/Annuity/Construction support,

Annuity ~471.12Cr

Construction Support - 521.74 Cr

annuity & Q&M

Interest — 954.84 Cr

O&M Payments — 1038.57 Cr

Equity IRR

23.42%

Froject IRR

5.10%

Authority Capital requirement during
the Construction

521.74 Cr as construction support

Approx. Capital requirement by
| authority for each year post
construction

2464.53 Cr. (Annuity, Interest & O & M)

Feedback Infra Put. Ltd.
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CHAPTER 1 PROJECT DESCRIPTION & ENGINEERING
ALTERNATIVES

1.1 GENERAL

The Project Road is section of SH-4 (declared as NH-163), which starts at Existing Ch: 14/000 (design
CH 14+000) Hyderabad {from ORR-Appa Junction} and ends at Existing Ch: 59/500 {Design Ch: 60+391)
near Manneguda. The design length of the project stretch is 46.391 km. The project stretch passes
through Rangareddy and Vikarahad Districts and mainiy passes through Aziz nagar, Himayat nagar,
Moinabad, Appa reddy gudda, Chevella, Indra reddy nagar. This chapter will give a general description
of the project, existing features and design proposals to upgrade the facility to four lane divided

highway.
1.2 PROJECT BACKGROUND

The State Government accorded Administrative Sanction for 38 road projects to take up consultancy
services for Techno-Economic Feasibility and Transaction Advisory Services by engaging experienced
consultants. Qut of which, seven State roads are taken up by the State of Telangana.

As per the GoT's strategic vision for the provision, operation and maintenance of infrastructure in the
State, it has identified the need to upgrade and operate the high traffic roads in the State through
public private partnership arrangements. The Client has the onus of procurement of concessionaires
to Design, Finance, Construct, Maintain, operate and Transfer the roads by tapping intc central
government financing if required. The 7 roads being considered for Techno-Economic feasibility are as

helow:

Awarded Length in Modsﬁe-d Additional
sl. s Length in :
Name of the Road km as per original Length in
No km as
contract Agreement km
per
Sanga Reddy — Narsapur — Toopran — Gajwe! -
1 | Bhongir — Chityal Road 164 164 -
( Km 0/0 on SH-17 to MDR km 43/8)
Mahaboobnagar — Nalgonda Road
2 | tkm 0/0 to km 163/2). 163.2 163.2 ]
Hyderabad — Marsapur — Medak Road
3 [ (km 16/0t0 km 78/0) 28 62 34
Jangaon — Cheryal — Duddeda road
% | (km 0/0 to km 46/4) 46.4 46.4
Jangaon - Suryapet Road
> | {km 070 to Km 84/4) 844 84.4 |
Suryapet — Mothey — Khammam Road
6 (Km 0/0 to Km 58/3) 58.3 58.3 i
Hyderahad — Bijapur Road
7 | (Hyderabad — Mannegudda — Pargi — Kodangal — 36.4 108.7 819
Karnataka Border) (Km 14/0 to Km 132/300)
Total 580.7 696.6 115.9

v+ 036
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Roads and Buildings Department PPP wing, Government of Telangana has appointed M/s. Feedback
Infra Pvt. Ltd. for providing the required consultancy services for PPP Techno-Economic Feasibility
Study and Transaction Advisory Services for 7 State Roads in the State of Telangana.

The project road (SH-4) Hyderabad-Moinabad-Chevella-Mannegudda is declared as National Highway
and named as NH-163. The project is transferred to National Highway Authority of India through
tripartite-supplementary agreement dated 28th April 2017 between National Authority of India and
Roads & Building Department of Telengana and Feedback Infra Pvt, Ltd,

The present Technical Feasibility Report is pertaining to Hyderabad-Moinabad-Chevella-Mannegudda
Road.

1.3 SCOPE OF THE PROJECT

The scope of work for the Transaction Advisor is divided into these two phases:

Phase-1: Techno-Economic Feasibility study and Preliminary Engineering Design. The main objective
is to establish the Technical, Economical, and Financial viability of the selected roads and prepare
preliminary engineering designs and preliminary project reponts for the identified roads. The viability
of the project designed as a partially access controlied facility shall be established taking in to account
the requirement with regard to rehabilitation, upgrading and improvement based on highway design,
pavement design, provision of service roads wherever necessary, type of intersections, underpasses /
flyovers / ROB’s rehabilitation and widening of existing and / or construction of new bridges and
structures, road safety features, quantities of various items of works and cost estimates vis-a-vis the
investment and financial return through toll and other revenues.

The scope of the project is to establish the Technical, economical and financial viability of the project
and prepare Techno-Economic Feasibility Study and Preliminary Engineering Design Report for
rehabilitation and upgrading of the existing 7 State roads to 2-lane with paved shoulders/ 4-lane with
central median/ divided carriage way configuration in a sound technical and most economical manner,
taking into consideration the environment and social aspects of the area.

The transaction advisory services role will be for procurement of construction agency. This must
enable the GOT to determine:

¢ Fullroad life costs

+ Aftordability limits

s Risks and their costs

» Optimal vaiue-for-money methods of delivery.

Phase 2: Procurement. On the hasis of the feasibility study, a solution is decided on, and if the Client
requires it, the Transaction advisor will be required to provide the necessary Technical, Legal and
Financial advisory support for the procurement of private parties. This must be in compliance with all
relevant National and State regulation policies, and will include training of staff of the Client on

contract administration / management.

* To prepare bid documents for tendering purposes suitable to meet requirements of international

standards.
» Preparation of Bid documents on the viability of the project to suit for various types of

construction,
e Advisory services in finalization of contract and providing services in sanction of VGF from

Government of India etc.

Feedback tnfra Pvt. Ltd, ¢ @8 "{' National Highway Authority of India
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e Further as per the letter no. NHAI/Tech/Sur-Kham/2016/94693 dated 03.02.2017 of National
Authority of India. The following documents are required to be prepared as per rearrangement of
payment schedules within contact price:

¢ Stage I&I Signing of Agreement and Mobilization of Techno Economic

s Feasibility Repart.

Stage lil  Preparation of revised Technical Feasibility Report as per

prevailing NHAI Guidelines.

Stage IV Preparation of Technical Schedules and Bid Documents.

e StageV  Preparation of Land Plan Schedules

Preparation of 3{a) and 3 {A) notifications

+ Preparation of 3 {D} notifications including FBMs and Sub-Division plan etc., along with any
other LA documents as per requirements of NHAI/CALA, peg marking at site and Utility

Relocation.

The present report forms a part of Phase — Ill {(Revised Technical Feasibility Report).

1.4 STRUCTURE OF THIS REPORT

The Modified Technical Feasibility Report for the entire length from km 14+000 to km 60+391i5 made
as a single package.

The Modified Technical Feasibility Report comprises of four Volumes as per Appendix -B of Contract
Agreement. These Volumes are:

CHAPTER O - EXECUTIVE SUNMMARY
This contains all relevant extracts of the report.
CHAPTER 1 - PROUECT DESCRIPTION AND ENGINEERING ALTERNATIVES

The above Provides the background, objective and scope of consultancy and structure of this report
and relevant aspects for the project road sections which describes the start and end points of the
project road sections, ribbon development with salient cross sectional parameters such as RoW,
carriageway & shoulder widths, important intersections & junctions, pravalent drainage patterns,
utilities and wayside amenities. Development of design criteria, standards and improvement
proposals, bypass requirements, intersection improvements, traffic facilities, drainage, bridges, over &
under passes, cross drainage structures, landscaping and arboriculture have been covered in this

chapter.
CHAPTER 2 . METHODOLOGY

Provides the guidelines for conducting surveys and completing the different stages in the preparation
of the feasibility report, as per TOR.

CHAPTER 3 - S0CI0 - ECONOMIC PROFILES

The socio economic profile of Andhra Pradesh and the relative status of Project Influence Area,
distribution of economic activities and the perspective growth of the state are contained in this

chapter.

Feedback Infra Put. Lid. 1-3‘ . G 3 8 National Highway Authority of India
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CHAFPTER ¢ - INDICAYIVE DESIGN STANDARDS

This chapter deals with the details of all the parameters that are to be adopted for the project as per
the various standards published by iRC and guidelines issued by NHA! and MORT&H.

CHAPTER 5 - TRAFFIC SURVEYS AND ANALYSIS

Discussion of various traffic surveys and analysis related to Classified Volume Counts, Origin
Destination, Witlingness to Pay, Turning Movement Survey and Speed and Delay Surveys are included.
Assessment of growth rates, projects traffic for the project horizon period and traffic assignment on

selected route is also covered in this chapter.

CHAPTER & - ENVIRONMENTAL SCREENING AND PRELIMINARY ASSESMENT

Base line environmental scenario, screening & scoping, critical environmental issues and preliminary
budget have been covered in this chapter.

CHAPTER 7 - INITIAL SOCIAL ASSESMENT AND PRELIMINARY RESETTLEMENT PLAN

General overview on socio economic profile, important  settlements, Row constraints, affected
villages, probable adverse impacts & associated iand requirements and resettlement plan have been

dealt in this chapter.

CHAPTER B - PRELIMINARY COST ESTIMATE

This chapter contains the preliminary cost estimate for the project road.
CHAPTER 9 - ECONOMIC ANALYSIS

This chapter provides a summary of economic ¢osts and analysis providing the Economic Internal Rate
of Return {EIRR) and sensitivity analysis.

CHAFPTER 10 - FINANCIAL ANALYSIS

This chapter provides deals with the assessment of Financial Internal Rate of Return (FIRR}).
Assessment of commercial viability based on project costs, operation and maintenance costs, toll
revenue under different financing opticns.

Volume-ll Appendix to Main Report.
Volume-lll Drawings.
15 DESCRIPTION OF PROJECT ROAD

The Project stretch passes through Rangareddy and Vikarabad Districts in the State of Telangana. A
brief description about each District is presented below,

VIKARABAD DISTRICT
Vikarabad district is carved out of erstwhile Rangareddy district. The district shares boundaries with

Sangareddy, Rangareddy, Mahabubnager and the state of Karnataka. The district comprises 18

L
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mandals and 2 revenue divisions — Vikarabad and Tandur. The district headquarters is located at
Vikarabad town. The district is spread over an area of 3,386.00 square kilometres {1,307.34 sq mi}.

RANGAREDDY DISTRICT
The district was formed in 1978 when it was split from Hyderabad district. Criginally named

Hyderabad (Rural) district, it was renamed after Konda Venkata Ranga Reddy, a freedom fighter who
fought for the independence of Telangana from the Nizams and who went on to become the deputy
chief minister of Andhra Pradesh. In 2016, it was carved out during the districts re-organisation to
create new Vikarabad district and Medchal-Malkajgiri district.

A fresh water reservoir, called Osman Sagar, Himayath Sagar, on the river Musi at Gandipet is the
prime drinking water source to the capital city of Hyderabad/Secunderabad.

s Medium-scale industries and Cement Corporation of India (CCl)'s cement factories are estabiished

at Tandur.
¢ Another major company Is Hyderabad Chemicals and Fertilizers, established at Moula-Ali in 1942,

In 2006 the Indian government named Ranga Reddy one of the country's 250 most backward districts
{out of a total of 640). It is one of the nine districts in Telangana currently receiving funds from the
Backward Regions Grant Fund Programme (BRGF}.

1.6 EXISTING FEATURES

Existing Road Alignment
The Project Road Starts at Hyderabad ORR-Appa Junction [Km 14.000} on NH-163 and ends before

Manneguda (Km 59.500). The total length of the project stretch is about 45.500 km. it passes through
Ranga Reddy and Vikarabad districts. It connects major district roads and village roads. The alignment
comprises of few substandard harizontal and vertical curves which would require geometric
corrections. The project highway passes through Aziz nagar, Himayat nagar, Moinabad, Appa reddy
gudda, Chevella, Indra Reddy Nagar. Many Schools, Religious Structures are situated along the project
road. The location map of the project road is presented in. The lacation map of the project road is

presented in Figure 1-1.

Feedback Infra Pvt. Ltd. 1.5 National Highway Authority of India
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Figure 1-1: Location Map

The existing Project stretch has 2-lane undivided carriageway and 4-lane at few Built up locations. The
horizontal geometry is fairly even throughout the stretch, however sharp curves are observed at few
locations. The existing camber was found to be satisfactory. The increased numbers of points with
deficient sight distance reduces the travel speed substantially. The setback distances of buildings /
compound walls at curves also reduce sight distance.

The project highway is in Rangareddy and Vikarabad Districts, it passes through the towns / villages
mentioned in Table 1-1.

Table 1-1: List of Villages and Towns

5. No. gistne Chainage|iLensth Name of Village/Town
(kmj}
From To
1 24,000 | 25.800 1800 Moinabad
2 32.000 | 33.200 1200 tholkatha
3 40.800 | 42.600 1800 Chevella
4 51.200 | 51.600 400 Indra Reddy Nagar

Congestion of traffic at urban and semi-urban places along project road is causing reduction in travel
speeds. This impediment to traffic flows could be mitigated by segregating local traffic with through
traffic, eviction of encroachments, Hawkers etc. and with better traffic management plan viz.
providing median, service roads, zebra crossing etc.

Feedback Infra Put. Ltd. 1-6 National Highway Authority of India
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Terrain and land use
The terrain along the project stretch is predominantly plain with small stretch falling under Roliing.

The land use pattern aiong the project road comprises of Built up, Industrial and Agriculturat in which
predominant land use pattern is Agricultural. Land use along the Project stretch is shown below.

__Tablel-2: Land use along the project stretches

(—
' S.No. Land use pattern % of Land use
| 1 Mrugavani Nationzl Park ' 6.64%
| 2 Agriculture 56.55%

3 Built up 11.44%
.4 Industrial | 10.56%
| s Forest land 14.81%

Traffic Movement

The project road (SH-4), starts near Moinabad and ends at Manneguda intersection. This road is called
as Hyderabad - Bijapur road. The development proposals should cover estimate of future traffic along
the corridor, which in turn is driven by existing traffic flow and trave! pattern along the corridor and
growth potential of the project influence area. To assess these parameters, extensive traffic surveys
are proposed at strategically selected points along the corridors after Initial reconnaissance.

Considering the above mentioned traffic generation/diversion point, the project streich is divided into
Three homogeneous section for the purpose of analysis and presentation of traffic and travel

characteristics. Table 1-3 gives the details of the homogeneous section defined for the study.

Table 1-3: Homogeneous traffic section

: Startin Ending
BEeon G Existing km : Place Existing km Place enetuik)
I Km 14 000 ORR Km 23.600 Moinabad 9.600
Il km 23.600 Near Mcinabad km 41.400 Chevella 17.800
4] km 41.400 Chevella kr 59.500 Manneguda 18.100

#

Intersections
There are 44 minor Intersections aleng the project stretch. The major Intersections are given in Table

14
Table 1-4: Details of Major Intersections

sl Existing Leadsnt;“
F: Type H— Remarks
No.  [C-ikm i | o [Euns i [ iRes '
NIL
Table 1-5: Details of Minor Intersections
i R [ Typeot | _ Leadsto 1
Sl.No | BxstingKm | | sion | THST e IRASE e ]
1 | 14212 T L | Narsing to appa service road
2 | 14580 T Appa Service road
3 | 15200 | 1 | Aziznagar _
Feedback Infra Put. Ltd. 1.7 . b ;ju‘fzujal Highway Authority of India
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Type of Leads to
Sl.No | Existing km | | P22 T e

4q 17.275 Y Aziz nagar Gandhipet
5 18.525 Y Bakar ram _
6 19.970 Y Enkepaily _
7 20.215 Y _ Himayath nagar
8 22.000 ¥ Murthuzaguda _
9 24.675 T Moinabad village Moinabad village
10 24.975 X Sriram nagar Pedda mangalaram
11 27.145 Y Kanaka mamidi road _
12 27.890 Y Kanaka mamidi road _
13 27.500 + Kanaka mamidi road Pedda mangalram
14 28.850 T Viltage
15 30.670 Y Anjanpally _
15 31.225 T B Appa reddy guda
17 32.040 T Tollkatta -
18 33.275 Y _ Mudimyal
19 36.500 T Palgutta _
20 37.760 T _ Malkapur
21 36.185 T _ Kesaram
22 40.775 T Allawada
53 41.212 T Chevalla village

cross road -
24 41.245 T - Chevalla village cross road
25 41.557 T Chevalia village B

cross road
76 41664 T Chevalla village

cross road -
27 41.910 T _ Malkapur
78 41.925 T Chevalla village ~

cross road
29 42.060 + Chavalla village Chavalla village
30 42.140 T _ Dharma sagar
31 42.275 T - Chevalla village cross road
32 42,375 T _ Chevalla village cross road
33 43.458 T _ lhrahampalle
34 43.750 T _ Ibrahampalle
35 45,665 T _ Sjhn college of engineering
36 45.770 Y Dameriguda _
37 49,135 X Bastepur Mirjaguda
38 51.385 Y Khanapur _
39 51.560 T Cross road _
40 52.400 Y Khanapur _
11 52.455 T _ Kisthapur
42 54.900 + Angadi chitampally Antharam

Feedback Infra Put. Ltd.

1-8
w F

0 dlgtional Highway Authority of India

~




45

Four laning of NH-163 from Hyderabad (ORR Appa Junction) (Desiga Km 14,000/Existing Km Project description &
14.000) to Manneguda (Design Km 60.391/Existing Km 59,500} (Design Length = 46.391 Km) Engineering Alternatives
in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

e : 1
‘ |pSInas: | Type of teads to

I. N Exist K b - e e e
| S-_ o | Existing Km [ T RS ] HEe

43 | 57.095 ‘ T | Kandlapaly | _

44 | 58%45 | T _ | Gangupalle

Railway crossings / ROB/RUB

The site includes No Railway over Bridge as listed below:

__'Existing [ Tvoe of ‘ No. of | Total |
Sf. | Chainage P £4: Length of span {m) | Length Remarks ‘
structure | span's
| No. l {km) | [ {m)

NIL

Pavemeitt and shoulders

The existing pavement in the project stretch is flexible pavement; the visual riding guality of the
pavement varies from good to fair. Cracks observed namely, longitudinal and alligator type. There are
very few potholes and patched areas. The edge breaking of carriageway was observed at high
embankment locations. Earthen shoulders are provided on both sides with width varying up to 2m.
Increased width of formation was observed at village and town locations

Cross — Drainage structures
The existing project stretch consists of 30 culverts,

Out of the 30 existing structures, most of the existing culverts have been proposed for reconstruction
due to poer condition and inadequacy of vent size,

Right of Way (ROW)

The existing right of way along the project stretch is varying from 16m to 30m.

Road furniture and markings

Road signs are present along the entire stretch. Kilometre stones are present for most part of the
highway, but in certain focations they are missing. Hectometre stones, Guard stones on embankment
stretches and boundary pillars are present along the entire length except at few locations.

Trees
There are trees on both sides of the highway at few locations. Some of these trees may require to be

cut to accommaodate the widening of the existing carriageway.

Other environmental features

A detailed environmental impact assessment study will be carried out as part of the assignment(after
alignment approval), which will bring out in detailed particular environmental characteristic or feature
which may be disturbed due to the widening of the highway.

The environmental management plan to be prepared as part of the study, will bring out details and
ritigation measures to be adopted for issues such as tree cutting and plantation, noise or air pollution
during construction, soil or water contamination, safety and health hazards during construction.

Feedback Infra Pvt. Led, .o 19 National Highway Authority of India
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1.7 PROPOSED DESIGN FEATURES

Proposed Alignment
As per traffic projections, the existing rcad requires to be widened to 4-lane divided carriageway.

The widening options are:

e Eccentric widening
s Concentric widening

The options are dictated by the following considerations:
Limit of ROW width

Utilities

Nallahs /paralliel flows

Location of water bodies

L

After carrying out the field investigation and reconnaissance survey of the existing alignment,
consultants have made the following proposal for the Project alignment. The alignment proposed is
feasible, economical and technically sound. The alignment avoids major acguisition in major built up.

Areas, industrial area, religious structures, public utilities like school, Government offices etc. Detailed
widening scheme has been given in Table 1-6.

Table 1-6: Proposed Widening Scheme

3 : Typical Cross
:2 | Design Chainage In Km Len'?;‘h n ;:dion it S
From To manual
1 14+000 184500 4500 Fig. 2.4A
2 18+500 19+600 1100 Fig. 2.68 F
3 194600 20+145 545 Fig. 2.6A Approach '
4 20+145% 204170 25 Fig. 7.8 VUP
5 204170 204500 330 Fig. 2.6A Approach
6 20+500 214770 1270 Fig. 2.6B
7 21+770 224320 550 Fig. 2.6A Approach
8 224320 224345 25 Fig. 7.8 VUP (
9 224345 224670 325 Fig. 2.6A Approach
10 224670 24+400 1730 Fig. 2.3A
11 24+400 25+044 644 Fig. 2.6A Approach
12 25+044 25+059 15 Fig. 7.8 vUp
13 25+059 264070 1012 Fig. 2.6A Approach
14 26+070 26+095 25 Fig. 7.8 VUP
15 26+095 26+420 325 Fig. 2.6A Approach
16 26+420 274580 1160 Fig. 2.2C
17 274580 284018 438 Fig. 2.6A Approach
18 28+018 28+033 15 Fig. 7.8 vup
19 28+033 28+380 347 Fig. 2.6A Approach
20 28+380 28+610 230 Fig. 2.2C

Feedback Infra Pvt. Ltd. » 30 U d 5 National Highway Authority of India
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i i i - Typical Cross 1
::;. DREED Cthage e Len::nh i l ;thion of | Remarks
From To manual

21 28+610 284970 360 Fig. 2.24
22 28+970 29+570 600 Fig. 2.2C
23 29+570 30+330 760 Fig. 2.2B
24 30+330 30+824 494 Fig. 2.6A Approach
25 30+824 30+836 12 Fig. 7.8 Lvue
26 | 30+836 | 31+230 394 Fig. 2.6A Approach
27 31+230 31+600 370 Fig. 2.2B
28 31+600 32+136 586 Fig. 2.64A Approach
29 | 32+186 32+198 12 Fig. 7.8 | LVUP
30 | 32+198 | 324800 602 Fig, 2.6A Approach
31 32+800 33+393 503 Fig. 2.3B Approach
3z 334393 33+408 15 Fig. 7.8 VUP
33 [ 334408 | 34+150 742 Fig. 2.3B Approach
34 34+150 36+100 1950 Fig. 2.2B
35 36+100 36+614 514 Fig. 2.6A Approach
36 | 36+614 36+626 12 Fig. 7.8 LvUP
37 36+626 37+100 474 Fig. 2.64A Approach
38 | 37+100 38+200 1100 Fig. 2.2B |
39 38+200 39+120 520 Fig. 2.38 Appraach
40 39+120 39+145 25 Fig. 7.8 Vup
41 39+145 35+700 555 Fig. 2.3B Approach
42 39+700 404670 970 Fig. 2.3A
43 40+670 41+120 450 Fig. 2.3B Approach
44 41+120 41+145 25 Fig. 7.8 VUP
15 41+145 41+300 655 Fig. 2.3B Appreach
46 41+800 42+300 500 Fig. 2.3A

. MNB at
47 42+300 42+340 40 Fig. 7.3 424320
48 42+340 42+895 555 Fig. 2.3A

. MNB at
49 42+895 42+905 0 Fig. 7.3 424900
50 42+905 44+420 1575 Fig. 2.6A Approach
51 444480 44+505 25 Fig. 7.8 VUP
52 44+505 45+050 545 Fig. 2.6A Approach
53 45+050 45+620 570 Fig. 2.28
54 454620 46+630 1010 Fig. 2.6A Approach
55 46+630 46+645 15 Fig. 7.8 vup
56 46+645 47+300 655 Fig. 2.6A Approach
57 47+300 474730 430 Fig. 2.2C
58 47+730 47+930 200 Fig. 2.2A
59 47+930 48+280 350 Fig. 2.2B
60 48+280 48+430 150 Fig. 2.2D

Feedback Infra Pvt. Ltd. 1-11 ¥ National Highway Authority of India
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Four laning of NH-163 from Hyderabad {ORR Appa Junction) {Design Km 14.000/Existing Km Project description &
14.000) to Manneguda {Design Km 60.391/Existing Km 59.500} {Design Length = 46.391 Km) Engineering Alternatives
in the 5tate of Telangana under Bharatmala Pariyajna on Hybrid Annuity Mode FFR Revision: R1

esign Chaina - ical Cross
::;_ DSsle R Len::: 4 Tvsi'.u:tion of Remarks

from To manuai
61 43+430 49+030 600 Fig. 2.28
62 49+030 49+55( 520 Fig. 2.2A
63 494550 49+963 413 Fig. 2.3B Approach
64 49+963 49+975 12 Fig. 7.8 LvVUp
65 49+975 50+350 375 Fig. 2.3B Approach
66 50+350 52+080 1730 Fig. 2.28
67 52+080 52+480 400 Fig. 2.2D
63 524480 52+650 170 Fig. 2.28
59 52+650 534292 642 Fig. 2.38 Approach
70 53+292 534304 12 Fig. 7.8 Lvup
71 53+304 53+600 296 Fig. 2.3B Approach
72 53+600 53+830 230 Fig. 2.2A
73 53+830 55+180 1350 Fig. 2.2B
74 55+180 55+733 553 Fig. 2.3B Approach
75 55+733 55+745 12 Fig. 7.8 LVUP
76 554745 56+130 385 Fig. 2.38 Approach
77 56+130 57+350 1220 Fig. 2.2B
78 57+350 57+908 558 Fig. 2.38 Approach
79 57+908 57+920 12 Fig. 7.8 LVUP
80 574920 58+290 370 Fig. 2.3B Approach
81 58+290 59+400 1110 Fig. 2.2B
82 59+400 59+749 349 Fig. 2.6A Approach
83 59+749 584761 12 Fig. 7.8 LvupP
84 59+761 60+100 339 Fig. 2.6A Approach
8% 60+100 60+391 291 Fig. 2.2D

Total Length (Km) 45391.036

Proposed Bypass:

The project stretch passes through heavy built-up areas of Moinabad and Chevella. Therefore
bypasses are proposed for Moinahad and Chevella town.

Table 1-7: Proposed Bypasses

_Sr.I it Exis_'ti“ Chainage (Km) | Design Chaina : Km
| Name of Bypass e ( ____) b A -lf-ngn_g'th-{_km)
No.| [ From ST O S From | To R
1 | Moinabad Bypass | 22.000 26.120 214950 26+300 4.35
2 Chevelia Bypass 38.650 44,120 38+700 454060 6.36
Feedback Infra Put. Ltd. 1-12 National Highway Authority of India
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Four laning of NH-163 from Hyderabad (ORR Appa Junction) {Design Km 14.000/Existing Km Project description &
14.000) to Manneguda (Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km) Engineering Alternatives
in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

Proposed Typical Cross Sections

Based on traffic considerations, geometric standards and existing site condition, the following typical
cross sections have been proposed for different stretches of the project recad. The main components
are as given in Table 1-6 Error! Reference source not found.. Typical Cross sections are presented

shown in Drawing Volume

Feedback Infra Pwt. Ltd. 1-13 - National Highway Authority of India
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Four laning of NH-163 from Hyderabad (ORR Appa Junction} {Design Km 14.000/Existing Km 14,000} to Manneguda {Deslgn Xm
60.391/Existing Km 59.500} (Design Length = 46,391 Km) in the State of Telangana under Bharatmals Pariyojna on Hybrid Annuity

Mode

Project description & Engineering Alternatives
Final Feasibility Report
Revision: R1

Details of Proposed Typical Cross Sections

FOR 3 LANK DIVIMD CAAMLACEmaA Y Wi AUAL ANES WITH GLFRESRND MECIAS LEFT MCCLWTRAC WIDE WS
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_ : 4.9 TYPICAL CROSA SECTION FOR APFROACHES TO & LANE FLYOVEN VUP & Lup [—- - i

_ WitH 3UIP ROAD ON BOTH SIDES tH BYPASERURAL LOGATIONS — 3 m_

| 2T SLIF WOAD DN BOTH SIDES W BYPASRURAL LOCATIONS e _

| |
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Four laning of NH-163 from Hyderabad (ORR Appa Juaction) (Design Km 14.000/Existing Km 14.000) to Manneguda {Design Km Project description & Engineering Alternatives
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Project description &
Engineering Alternatives
FFR Revision: R1

Four laning of NH-163 from Hyderabad (ORR Appa Junction) {Design Km 14.000/Existing Km
14.000} to Manneguda (Design Km 60.391/Existing Km 59.500) {Design Length = 46,391 Km)
in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode

Pavement Design

i) Pavement design shall be carried out in accordance with Section 5 of the Manual.

Flexible pavement for main carriageway shall be designed for minimum design traffic of 19 MSA for a
minimum design period of 15 years with Design CBR of 10%. However, minimum thickness of Subgrade,
Granular Sub-Base, Wet-Mix Macadam, DBM and BC in flexible pavement shall be 500 mm, 200 mm,
250 mm, 80 mm and 40 mm respectively,

Flexible pavement for slip roads and service roads shall be designed for minimum design traffic of
10MSA, However, minimum thickness provided for slip roads and service roads shall be 500 mm
subgrade, 200 mm G5B, 250 mm WMM, 50 mm DBM and 40 mm BC.

Rigid Pavement shal} be provided at Tol! Plaza. However, minimum thickness of subgrade, GS8, DLC and
PQC shall be 500 mm, 150 mm, 150 mm and 280mm respectively.

Paver blocks shall be considered for truck lay byes. However, minimum thickness of subgrade, G58,
WBM/WMM Base, Sand Bed and Paver Blocks shall be 500 mm, 200 mm, 250 mm, 40 mm and 100 mm
respectively. The composition of the flexible pavement for Bus-Bays shall be same as that of main

carriageway.

Overlay for thé section of D.Ch. 14+000 to D.Ch. 18+500 in the Mrugavani National Park area for a
minimum design traffic of 12MSA, and the minimum thickness provided in the section as DBM, and BC

shall be 50mm, and 40mm respectively.
ii)  Type of pavement

Flexible Pavement shall be provided for the entire project highway including bypasses, reatignments,
slip roads and service roads except at Toll Plaza Location where rigid pavement shall be provided.

{iii) Design Requirements shall be specified in the manual.

{iv) Reconstruction of the stretches: Total project stretch of the existing road shall be reconstructed,
except at Mrugavani National Park D.Ch. 14+000 to D. Ch. 18+500.

Major Junctions
There are four major junctions, which needs to be improved as per IRC guidelines The proposed Major
Junctions are given in.

Table 1-8: List of Major Junctions Proposed

[ "_If)esign Existing | Leads To i
:I(; Chainage | Chainage L‘:‘pc:i:‘ i:,t:i:z" i LHS ' ot Remarks
inkm__ | inKm | 2l
1 22+333 - 3-legged | Cityroad | - Moinabad
T T - Junction
2 26+083 - 3-legged | City road - Moinabad |-
1 3 cn d Chevell improvement at

3 39+133 - | 3-legge ity roa - €Velld | under pass focation

4 44+491 . 3-Jegged | City road - | Chevella | ‘
Feedback Infra Pyt. Ltd. 119 National Highway Authority of India

o



56

Four laning of NH-163 from Hyderabad (ORR Appa Junction} (Design Km 14.000/Existing Km Project description &
14.000) to Manneguda (Design Km 60.391/Existing Km 59.500) {Design Length = 46.391 Km) Engineering Alternatives
in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revislon: R1

Minor Junctions

There are 31 nos minor junctions, which need to be improved as per IRC guidelines, all minor junctions
are 1o be improved as at-grade junctions.

Table 1-9: List of Major Junctions Proposed

i C::!srigne CEhxa:?:\:‘ge ypeot Category of Road el peee
NO i [RENITRIE B€"! Junction g0y | thHs RHS s
inKm inKm
Narsing to
1 144210 14.21 3-legged | ORR service road _ appa service
road
2 14.580 14.58 3-legged | ORR service road Appfosaedrwce
3 15+200 15.20 3-tegged City road Aziz nagar -
4 17+290 17.275 3-legged City road Aziz nagar Gandhipet
5 18+500 18.525 3-legged City road Bakar ram _
6 | 204180 | 20215 | 3-legged City road _ Himayath vuP
nagar
7 254051 - 4-legged City road Surangal Moinabad VP
Kanaka
8 27+260 27.145 3-legged Village Road mamidi _
road
Kanaka
9 27+580 27.5 4-legged Vitlage Road mamidi Pedda
mangairam
road
Kanaka
10 284033 27.89 3-legged Village Road mamidi _ vup
road
11 29+020 28.850 3-legged Village Road Village Road
Kanaka Apparedd
12 | 30+120 | 29.98 | 4-legged Village Road mamidi ppareddy
guda
road
13 30+837 30.67 3-legged Village Road Sanjanpally _ Lvup
14 | 314380 | 31225 | 3-degged | Village Road _ Apzzgeadd"
15 32+192 32.04 3-legged Village Road Tollkatta _ LvupP
16 334400 33.275 3-legged Village Road _ Mudimyal VUP
17 36+624 36.5 3-legged Village Road Palgutta - LVUP
18 374850 37.76 3-legged Village Road - Malkapur
19 39+185 - 3-legged Village Road - kesharam
20 41+150 - 4-legged Village Road Sl:z:;d Chevalla VUP
21 42+140 - 3-legged Village Road - Dharma sagar
22 | 464550 | 45665 | 3-legged | Village Road _ SIHN college
of engineering
23 | 46+639 | 4577 | 3-egged | Village Road Damz"g"d _ vUP
24 494950 49.1 3-legged Village Road Bastepur -
25 49+987 49,115 3-legged Village Road - Mirjaguda LvUP
Feedback Infra Put. Ltd, 1-20 National Highway Authority of India
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Four laning of NH-163 from Hyderabad {ORR Appa Junction} {Design Km 14.000/Existing Km
14.000) ta Manneguda {Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km)

in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode

Project description &
Engineering Alternatives
FFR Revision: R1

Design Existing Leads To
o Chainage | Chainage fypect Category of Road Rematk
No. | Thawnage | LhAINage |, tion gery LHS RHS s
in Km in Km _
26 52+220 51.35 3-legged Village Road Khanapur _
27 52+240 52.335 3-legged Village Road Khanapur -
28 53+258 53.455 3-legged Village Road - Kisthapur LVUP
29 | 554741 | 54.900 | 4-legged | Village Road Angadi Antharam | LvUP
chitampally
30 57+911 57.095 3-legged Village Road Kandlapally _ LVUP
31 59+755 58.945 3-legged Village Road _ Gangupalle LvUP
1.8 STRUCTURES

There are 117 Culverts, 10 Vehicular under pass (VUP), 8 LVUP and 2 Minor Bridges proposed in the
project road. There are 117 culverts in the project road, cut of 117 culverts, 21 culverts are in poor
condition that has been proposed as reconstruction, 56 new culverts are proposed due to
bypass/realignment 36 new pipe culverts proposed at minor junction & 4 new pipe culverts are
praposed at major junctions.

Tabie 1-10: Summary of Structures

Structure Proposal Summary

sl No. of
No. Category firoposal structures
CULVERTS (117 nos.)
New culverts are to be constructed due to 56
Culverts- New realignment and bypass.
Construction
1 New culverts at Major & Minor lunctions 40
Culverts - Reconstruction Culverts Recons:tructed dl:le'to inadequate size 21
and condition of existing structure
Culverts - Widening Culverts Widened due to inadequate width. -
TOTAL NO OF MINOR BRIDGES {2 nos.)
inor bri —New . .
Minor b |dges‘. © New construction due to bypass / Realignment 2
construction
Minor brldgtes— Minor bridges Reconstruction to 6-Lane -
Reconstruction
Minor b':ldges_ Minor bridges Reconstruction + New
Reconstruction + New . -
2 \ construction to 6-Lane
Construction
Minor bridges- Widening | Minor bridges widening + New construction to )
+ New Construction 6-Lane
. in i i i
Minor bridges-Retained Minor bridges Retained & New construction to )
6-Lane
MAJOR BRIDGES (0 nos.)
Major Bridge — .
New construction due to B -
3 New construction € 10N GUE to Lypass
Major Bridge- Major Bridge (Reconstruction and New -

Feedback Infra Pvt. Ltd.

1-21
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Four laning of NH-163 from Hyderabad (ORR Appa Junction) {Design Km 14.000/Existing Km Project description &
14.000} to Manneguda (Design Km 50.391/Existing Km 59.500) [Design Length = 46.391 Km) Engineering Alternatives
in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

Structure Proposal Summary

St Category i Proposal | No.of
Reconstructian ‘ Construction)
f Major Bridge — Major bridges widening{Existing Retained +
Widening/Retained Parallel New bridge proposed on RHS & LHS) i
VUP (10 nos.}
4 [ VUP | New construction due to bypass / Realignment ! 10

Flyovers (0 nos.)

; Flyover_ New Constructiorx dug to Bypass at major
junction
Viaducts (0 nos.)
6 Viaduct New construction due to dense habitation on ] )
both side of Road |
LVUP (8 nos.}
7 LVUP New construction of LVUP due to bypass / J 8
Realignment
PUP {0 no.)
8 [ puUp j New construction of PUP [ - 1
CUP (0 nos.)

9 J CuP [ New Constijqjon_ of Cup a

Feedback Infra Pvt, Ltd. 1-22 Natlonal Highway Authority of India
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60.391/Existing Kim 59.500) (Design Length = 46.391 Km) in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity

Maode

10 Manneguda {Design Km
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Revision: R1

MAJOR BRIDGES

Tahle 1-11: Proposals for New Major Bridges

Chainage {Km) Name of _ Existing Bridge Details Proposed m...:.mo Umnm,_m.
. = ] ==
Sl | . Typeof | River& | Span _ Span |
e _ | Proposal | P : Kemarks
No. |'Existing | Design | Structure | Typeof | arrangement 5 L 3 Sub 7 | Wit | Arrangement | : Super | Width
. | Crossing | im) n_..._nEE” tructure | {m) (m) | Structure {m)
-NIL-
Table 1-12: Proposals for Reconstruction of Majar Bridges
. _
Chainage (Km} pae Existing Bridge Details Proposed Bridge Details |
3 i Type of River | _
2 . DU of & Type [ Proposal 5 0
! No, ] No pan pan u _
ﬂ Existing | Design | Structure of Arrangement mhuqu_. st mﬂw ¢ sﬁnw_—_ Arrangement mﬁucvmq h.s:n_u._ .
L . B Crossing (m) ure w ructu m. m {m) ructure . {m)
| ]
- -NIL-
> Table 1-13: Major Bridge to be Retained with R&R
_ - > x : .
..mw.. Chainage {Km) | _w_m.sm Existing Bridge Details Proposed Bridge Details
: 1 of River =
st | i Structure | Type of S
o e m | . 4o & Type pan : Proposal Span
Ne. | Existing | Design | No. | Structure of Arrangement pabey 3 Rt A Arrangement ST gt
. ! | . ) Structure | Structure | (m) ( Structure (m}
I u Crossing (m 5 3 m) 7
) ML
Feedback Infra Pvt. Ltd. 1-23

Natignal Highway Authority of India
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Revision: R1
MINOR BRIDGES AND CAUSEWAYS
Table 1-14: Proposal of New Minor Bridges. )
_.lln_.mm_..mmm (Km) | Name Proposed Bridge Details | Width (m)
A of River |
““. M T T m“.w%h””o. & Type | Proposal >quwu“Fo=n Super Main Service | Remarks
SRS URE S feslg | of 8 Structure | Carriageway | Road
: " {m)
¢ Crossing |
- :
Chevella _ New RCCT- Skew |
m. 1 Bypass ata20 MNB Nala | Construction 2%20.0 Girder 2x160 ) Bridge _
Chevella _ New |
P | 2 424900 | MNB Nala : 1x100 | RCCBox | 2x16.0 - -
o |~ | Bypass |~ | _ | Construction | | Sp—
0
Table 1-15: Proposal for Widening of Minor Bridges,
| Chainage (Km) | ﬂmam w. Existing Bridge Details _ __ Proposed Briclge Details Width (m})
== roF ; of River m - e -
sl | Type of | S _ . j . _
. | e Structure & Type per : Proposal Span " . | carvi
O~ | No. Fie : Structure | Super Sub | Width . Super | Main Service
* | Existir esi ! Ar m _ _
©- fiexsting b o No | of FANEEMENt | cucture | Structure (m) Sankament Structure | Carriageway | Road
& A . _ Crossing {m) | {m) L
-NIL-
Table 1-16: Propasal for Recanstruction of Minar Bridges,
* Chainage (Km} | | Name # Existing Bridge Details Propased Bridge Details Width {m)
L mw al g e | gum O* ._ °m —ﬁﬁm—, —_ m - _” _q e -~ -
St R 1 Structure | & Type _ pan | . Proposal Span ; ;
Na. - Existing | Design. | Na Structure | of Arrangement | Subst L qgnz_ Arrangement IR _mam._.. ReIVice
e | Pl Structure | Structure | (m} Structure | Carriageway Road
: oo u | Crossing {m) _ (m)
-NIL-
|_m|m..mn=...nnx Infra Pwt, Ltd. 1-24 National Highway Authority of _an_.m
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. ‘Table 1-17: Minor Bridge to be Retained with R&R. e
- m.m.vm._:wm.w T ZM_.:MHQ_" Existing Bridge Details Proposed Bridge Details
SI. | == Structure LA ] =
=i : of & Type | I : Proposal Span :
FINGE RS Pl No _ o Span Super | Sub Width Super Width
(EXiSting |FResigh Sfuctrellio ot ) A t | Structure | Struet {m} | e S errure (m)
B | Crossing p rrangemen ructure | Structure m | e r . u
ﬁ M- . NU—
VUP and LVUP
Along the stretch of the road 10 new VUP and 8 new LVUP have been proposed. Details of the same are given in Table 1-18 to Table 1-19.
) Table 1-18: Proposal for New VUP, )
. e . Chainage (Km} Proposed Bridge Details | Width (m}
sl Type of F S 1
= Proposal | Remarks
No. Existi Dercs Structure B | EBWUMM.»E Super Main Service ;
[T 2 1 i 238Y m %3 Structure | Carriageway | Road |
: : |
1 20.243 20+4180 | VUP New 1x25%5.5 PSC 2x14.5 Chilkur Balaji Road
construction | Girder |
1 _ -
2 | Moinabad Bypass | 22+333 VUup New . 1x25x%x5.5 wmn 2x145 - Start of Bypass, loginapally Engg,
construction Girder College Road
. . — |A —_— :
. New RCC
3 | Moinabad Bypass | 25+051 vup . 1x15x%5.5 . 2x14.5 - Peddamangalaram to Surangal Road
construction Girder [
1 _ |
4 | Moinabad Bypass | 26+083 vup New 1x25x5.5 PSC 2x14.5 - End of Moinabad B
Yp construction ) Girder ) . et iolhabad Hypass
- - _
5 27.896 284033 VUP New . Lx 1555 _.ﬁH 2% 14.5 i Appaketiguda & Kanakamamidi Village
construction Girder | Road
6 33.275 33+400  VUP new 1x15%5.5 RCC 2% 14.5 . Yunis Sultan Engineering College,
construction Girder Muodimyal Road
Feedback Infra Pwvt. Led. 1-2%
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Four laning of NH-163 from Hyderabad (ORR Appa Junction} (Design Km 14.000/Existing Km 14.000) to Manneguda (Design Km
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Chainage (Kmj) Proposed Bridge Details Width (m)
e e Type of
: ] Propasal : = Remarks
Gt A ecion Structure Span Super Main Service
g L lDesiin Arrangement | Structure | Carriageway | Road
_ N P
Chevella Bypass | 39+133 Vup ew ) 1x25x55 | .mn 2x145 - Start of Chevella Bypass
construction Girder .
8 | ChevellaBypass | 414150 | vup New 1 i xasxss | PSC 2%145 .| >habadRoad Connecting to NH -7 at
construction Girder Farookh Nagar
9 Chevella Bypass | 44+491 VUP New . 1x25x%5.5 _.umn 2x14.5 - End of Chevella Bypass
construction | Girder
New RCC .
10 45.775 46+639 VUP . 1x15x%5.5 : 2x14.5 - Alhabeed College and Dameriguda
construction | Girder
. ___Table 1-19: Proposal for New LVUP )
| Chainage (Km} __Proposed Bridge Details Width (m) =
e Type of Span |
; i : Proposal Super Main Service Remarks
No. | E : T
: .u 3 m_ma:m | U..mm_ma SN >q3.mw:nw3mzn Structure | Carriageway | Road
1 | 30.683 | 30+837 | LVUP | New construction | 1x12x40 | RCCBox | 2x145 | - | Kethireedy Pally Village Road
2 | 32.043 | 324192 LYUP | New construction | 1x12x40 | RCC Box | 2x 145 = _ ___Tholkatta Village Road
3 36.504 | 364624 LvUP New construction 1x12x40  RCCBox 2x14.5 Palgutta Road
4 | 49,150 | 494987 Lvup New canstruction 1x12x40 = RCCBox 2x14.5 | | Bastepur - Mirjaguda Road
5 | 52.465 | 534298 LYUP | New construction 1x12x4.0 RCC Box | 2x14.5 | = B @mma_h.pmsma.@ma B
6 54.925 | 554741 Lvup New construction 1x12x4.0 . RCC Box 2x145 | Allur Road
| 7 57.097 | 574911 Lvup New construction 1x12x4.0 RCCBox | 2 x145 | - ! - - B
] 58.946 | 59+755 LYUP New construction | 1x12x4.0 | RCC Box 2x14.5 Gangupalle Road
Feedback Infra Pvt. Ltd. 1-26
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Four laning of NH-163 from Hyderabad (ORR Appa lunction) (Design Km 14.000/Existing Km 14.000, to Manneguda (Design Km
60.351/Existing Km 59.500) (Design Length = 46,331 Kim) in the State of Telangana under Bharatmala Pariynjna on Hybrid Annuity

Projec: Description & Er

eering Alternatives

Final Feasibility Report
Made Revision: R1
FLYOVER and VIADUCTS
Table 1-20: Proposal for New Flyovers =
Chainage (Km) m Existing Bridge Details ._ Proposed Bridge Details Width (m)
Sl - —=| Type of Name of River — . = - _ =5
No. | Existing | Design |Structure| S TYPEOf | SPAN | e | Sub | widen | Proposal Ao | super Main | Service
Sl :w.. g Crossing : .m.; Structure [Structure| (m) _ %.; | Structure |Carriageway| Road
-NIL-
. Table 1-21: Proposal for New Viaduct ) "
E .n:mfmmm...axa_ Name of _T m.x.wmm._m m_.._nwm. Details Proposed Bridge Details EEE (m) |
Sl - Typeof | River& | Span 5 “
15 " ; Proposal pan m : i
No. | gyisting: Design | Structure { Typeof | Arrangement L s Sl Arrangement | Super 32: service
; | Crossing (m) Structure | Structure | (m) (m) Structure | Carriageway = Road
-NIL-
PUP
Table 1-22: Proposal for PUP
. Chainage (Km)} Name ofi| Existing Bridge Details Proposed Bridge Details Width (m)

. sl. B ._.ﬁvm of River & “ m.—um: . S |
: : Proposal pan : :
No. | Existing | Design | Structure Typeof | arrangement mnm_.ﬁmq 5 m:w pate 7 Arrangement | S e garvice
Crossing (m) Yucture | Structure | (m) (m) tructure | Carriageway | Road

1 -

-NIL-

Feedback Infra Puvt. Ltd.
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Project Description & Engineering Altarnatives

Final Feasibility Report
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Mode Revision: R1
cup
Table 1-23: Proposal for CUP
- ‘Chainage (Km) Existing Bridge Details . Proposad Bridge Details Width {m)
sl R [T 1 Type of = |
: 1 : : | Proposal TCS | Remarks
N st _o | e kqmwu”__wua Super | width | anu“”.ma | Super Hain S jservice
e ng | Desik g Structure | (m} & Structure | Carriageway | Road
[ - ..". = “, ” Aau Aa-
+NIL-

Box and Pipe Culverts

There are 117 culverts in the project road, out of 117 culverts, 21 culverts are in

poor condition that has been proposed as reconstruction, 56 new culverts
are proposed due to bypass/realignment 36 new pi

pe culverts proposed at minor junction & 4 new Pipe culverts are proposed at major junctions,

_Table 1-24: Proposal for New Box nc_cm...:m.

[ s Chainage (Km) Existing Culvert Details Proposed Culvert Details |
s bty Span Span |
m...._.zP Existing Design ypeiot Arrangement Width (m) Al RED! Arrangement | TCS
Culvert | Culvert
e 5 : (m) {m)
1 Minor Realignment | 19+749 S _ - New Construction | Box Culvert 1x2x15 | 2.6A
2 | Minor Realignment | 19497 - - _ - | Mew Construction | BoxCulvert | 1x3x1.5 2.6A
3 Moinabad Bypass 22+387 - - - | New Construction Box Culvert 1x2x15 2.6A
4 Moinabad Bypass memmw RS i - - New Construction | Box Culvert 1x3x15 | 23A |
5 Moinahad Bypass 23+067 - - - New Construction Box Culvert 1x2x2 23A |
6 Moinabad Bypass m.wi..m.\. - . - . - New Construction . Box Culvert 1%x3x3 23A
7 Moinabad Bypass | 23+687 . - - New Construction | Box Culvert 1x2%1.5 2.3A
8 Moinabad Bypass .h.....u+|$o - _ - | - New Construction Box Culvert 1x3x3 | 2.3A _
feedback Infra Put. Ltd. 1-28
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Four laning of NH-163 from Hydesabad (ORR Appa Junction} (Design Km 14,000/Existing Km 14.00 10 Manneguda {D-:ign Km Frojer: tescription & E ecring Altarnatives
60.391/Existing Km 59.500) (Design Length = 46.381 Km) in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Final Feasibility Report
Maode Revision: R1
T Chainage (km) _ Existing Culvert Details : Proposed Culvert Details |
b = RO : Span Span .
m EZJ.. Existing. Design LRt Arrangement Width {m) Hieled Type of Arrangement TCS _
F i Culvert Culvert
rEE : ~_{m) == i (m} : _
9 Moinabad Bypass 24+149 - - _ - New Canstruction Box Culvert 1x2x?2 2.3A
10 Moinabad Bypass 244700 - _ - _, - New Construction Box Culvert 1x2x2 | 2.6A
11 Moinabad Bypass 25+453 - | - _ - New Construction Box Culvert 1x2x15 | 26A |
12 Moinabad Bypass | 254527 -1 - | . New Construction Box Culvert | 1x20x1.5 N.m>|,
13 Moinabad Bypass 25+814 - - | - New Construction BoxCulvert | 1x20x15 2.6A _
14 27+350 27+487 - - - New Construction Box Culvert , 1x2.0x1.5 22C
15 284225 284333 - - - New Construction | Box Culvert | 1x20x15 | 26A |
16 Minor Realignment | 28+783 - - - New Canstruction Box Culvert 1x20x15 2.2A
17 28+825 28+945 - - - New Construction Box Culvert | 1x2.0x15 | 2.2A .
18 32+300 324423 - | - - New Construction | Box Culvert 1x2.0x1.5 26A |
19 32+387 | 32+523 | - - New Construction | Box Culvert | 1x2.0x15 N.m.>|...
20 33+807 | 334923 - | - | - New Construction | Box Culvert 1x2x15% | 2.3B
21 34+300 | 344214 - i ! - New Construction | Box Culvert 1x2x15 _ 228
|22 34+345 344452 - L - - New Constructicn Box Culvert T 1x2x15 228
23 34+850 34+959 - i _New Construction | Box Culvert | 1x2x15 | 228 |
24 37+416 374528 . . : New Construction | BoxCulvert | 1x2x15 | 2.2B |
25 | Chevella Bypass 39+622 - - | - New Construction _ Box Culvert 1x20x15 17238 |
26 Chevella Bypass 39+723 - - a - New Construction | Box Culvert 1x2x15 23A |
27 Chevella Bypass 39+843 - . - - New Construction Box Culvert 1x2.0x15 23A |
28 Chevella Bypass 40+113 - - - New Construction Box Culvert 1x2.0x1.5 23A
29 Chevella Bypass 40+343 - - - New Construction Box Culvert | 1x2.0x1.5 | 23A
30 | CheveflaBypass | 40+533 -] : : New Construction | BoxCulvert | 1x2x15 | 23A
31 | ChevellaBypass | 41+477 - . - New Construction | BoxCulvert | 1x2x15 | 238
32 Chevella Bypass 414943 -1 - - New Construction | Box Culvert 1x2.0x1.5 2.3A
33 Cheveila Bypass 42+064 - . - | - New Construction Box Culvert | 1x2x15 23A
34 Chevella Bypass 424200 - . - - New Construction Box Culvert | 1x2x?2 | 23A
BEE Chevella Bypass | 424647 - . _ - New Construction | Box Culvert | 1x2x2 | 23A

Feedback Infra Put. Ltd.

1-29

National Highway Authority of (ndia



Four laning of NH-163 from Hyderabad [ORR Appa Junction) {Design Km 14.000/Existing Km 14.000} to Manneguda {Design Km

Project Desceription & Engineering Alternatives
60.391/Existing Km 59.500] {Design Length = 46.391 Km} in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity

Final Feasibility Report

Mode Revision: R1
| Chaihage(Kkm) = .mumx._m::w Culvert Jmnm:m AR B ~ Proposed Culvert Details
SR : | Span | Span
SLiNo. =i Existing Design .Wﬁm of | Arrangement | Width (m) eposal sy ypent Arrangement | TCS
e ulvert | (m) | | Culvert (m)
36 Chevetla Bypass 424845 - - - i New Construction Box Culvert 1x3x3 2.3A
37 Chevella Bypass 424984 - - - New Construction Box Culvert 1x2x1.5 2.6A .
38 Chevella ms.‘.um.mm 434338 - - - New Construction | _Box Culvert 1x2x15 2.6A
39 Chevella Bypass | 43+600 - - - New Construction Box Culvert 1x2x?2 2.6A
40 Chevella Bypass | 43+971 - | - - New Construction Box Culvert 1x20x15 2.6A
a1 44+189 454071 - - - New Construction | Box Culvert | 1x2.0x15 | 228
a2 44+600 45+483 - - - New Construction | BoxCulvert | 1x20x15 | 2.2B
L 43 ] 44+800 | 45+650 - - - New Construction | Box Culvert | 1x2.0x15 | 2.6A
.¥ 44 44+985 454921 - - - New Construction | Box Culvert | 1x2.0x15 2.6A |
; T:.am 45+415 46+291 - - - New Canstruction Box Culvert 1x20x15 | 26A
L 46 454506 | _46+389 - - - New Construction Box Culvert = 1x2.0x1.5 | 2.6A
© |47 45+515 46+406 - - - New Construction | Box Culvert 1x20x15 | 286A
© - | 48 46+665 474521 | - : : New Construction | Box Culvert | 1x20x15 | 2.2c
, 49 464975 474846 - - - New Construction Box Culvert 1x2.0x15 L22A
50 Curve 47+906 - - - New Construction Box Culvert 1x2.0x1.5 2.2A
Improvement i B - | o -
S 51 47+550 | as+a06 -] - _ . New Construction | BoxCulvert | 1x20x15 | 2.0 |
wn 52 Minor Realignment | 49+196 - - | - New Construction = Box Culvert ) 1x2x158 | 2.2A
53 Curve 53+641 - - - New Construction Box Culvert 1x20x15 | 2.2A
) Improvement “
i Curve [ . _
54 53+719 - - - New Construction Box Culvert 1x2.0x15 2.2A
Improvement | . .
55 544075 | 544952 | .| - - New Construction | BoxCulvert | 1x2.0x15 | 228 |
[ 56 | 54500 | ssaanm ] - i i New Construction | BoxCulvert | 1x2.0x15 | 238 |
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Four laning of NH-163 from Hyderabad (ORR Appa Junction} (Design Km 14.000/Existing Km 14,00 to Manneguda [Design Km

P.&mnDmmn:uzo:m.m:w:mm::mb_ﬂmq:w:fdm
60.391/Existing Km 59.500) {Design Length = 46,391 Km) in the $tate of Telangana under Bharatmala Pariyojna on Hybrid Annuity Final Feasibility Report
z_oao

Revision: R1

__Table 1-25: Proposal for New Pipe Culverts.

Chainage Aw_._a Existing Culvert Details _uqo._uommn Culvert Details .|t
Sl Span - Span
== Type of Width Proposal Type of
| No. _ Arrangement | TCS
“ N Existing RESeh Culvert REgeEDent (m) Culvert Lt
_ {m) (m)
‘ . NI
Table 1-26: Proposal for Reconstruction of Slab Culverts to Box Culverts .
. |._ Chainage (Km) Existing Culvert Details | % Proposed Culvert Details ..__
Sk : Span | . Span
P {
No. | Existing | Design Type of Culvert Arrangement m IR e Type of __ Arrangement | TCS |
{m) Culvert |
\ [l [Ees {5 () i : | GEE m) S =
: | 1 | 28+990 | 29+138 Slab Culvert 1x2.0 11.8 | Reconstruction | Box Culvert | 1x2x15 | 22C |
L...2 29+600 | 29+789 Slab Culvert 1x30 | 110 | Reconstruction | Box Culvert | 1x3x238 228 |
. 3 36+100 | 36+212 Slab Culvert | 1x20 11.7 | Reconstruction | Box Culvert Ix2x15 2.0A
4 48+700 | 49+647 Slab Culvert 1x4.0 12.0 | Reconstruction | Box Culvert | 1x4.5x 2.0 2.3B
5 48+900 | 49+772 | Slab Culvert _ 1x10 | 120 | Reconstruction BoxCulvert | 1x2x15 = 2.38
o | 6 | 554550 | 56+430 Slab Culvert 1x30 | 120 |Reconstruction | Box Culvert | 1x3x15 | 2.8 |
o | 7 56+440 | 57+321 Slab+Stone Arch 1x2.4 12.0 | Reconstruction | Box Culvert | 1x3x25 2.28 |
< [ 8 584990 | 59+847 Slab Culvert 1x2.3 12.0 Reconstruction Box Cuivert 1x3x25 2.6A
Table 1-27: Proposal for Reconstruction of Pipe Culverts to Box Culverts.
i __ Chainage {Km) Existing Culvert Details Proposed Culvert Details
_ : Span Span
i 51. No. Fh P
i ge Existing | Design Fypeiof Arrangement Beidth [opesel Jypeot Arrangement TCS
Culvert {m) Culvert
e _ {m) : {m)
1 174500 [ 174553 | Pipe Culvert 1x0.6 204 Reconstruction Box Culvert 1x20x15 2.4A
1 19+300 [ 19+328 | Pipe Culvert 1x0.6 22.5 Reconstruction Box Culvert 2x20x15 2.68
2 21+300 | 21+318 | Pipe Culvert 1x0.6 218 Reconstruction Box Culvert 1x2.0x15 2.68
Feedback Infra Put. Ltd. i-31
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Four laning of NH-163 from Hyderabad (ORR Appa Junction) (Design Km 14.000/ Existing Km 14.000) to Manneguda [Design Km
60.391/Existing Km 59.500) [Design Length = 46.391 Km) in the State of Telan

gana under Bharatmala Pariyojna on Hybrid Annuity

Project Description & Engineering Alternatives

Final Feasibility Report

Mode Revision: R1
g Chainage (Km) Existing Culvert Details | - Proposed Culvert Details =
; S| [ span . Span =
sl No. | ; Typeof | Width Proposal Type of
_ | T
Existing W. Design Culvert | >_._.m_.ﬁ.wso_3m:n (m) Culvert h.._.m_ﬁm..m_am:ﬁ Ccs
3 wq.+mmo , 28+069 | Pipe Culvert ... __2x058 22.1 Reconstruction Box Culvert 2x2.0x15 26A
4 31+500 | 31+719 | Pipe Culvert 1x0.9 12.8 Reconstruction Box Culvert 1x2.0x15 2.6A
L5 38+300 | 38+410 | Pipe Culvert | 1x0.45 12.7 Reconstruction BoxCulvert = 1x2.0x15 | 23B
6 46+700 | 474681 | Pipe Culvert | 2 x0.45 12.4 Reconstruction Box Culvert 2x2.0x15 | 2.2C .
7 47+350 | 48+319 | Pipe Culvert 2x0.45 12,6 Reconstruction Box Culvert 2x2.0x15 2.2D
8 50+358 | 51+206 | Pipe Culvert _2x0.45 12.0 Reconstruction Box Culvert 2x2.0x1.5 2.28 |
9 53+050 | 534907 | Pipe Culvert 2x045 120 . Reconstruction Box Culvert 2x20x15 2.2B |
10 26+850 | 57+703 | Pipe Culvert 2x09 12.5 Reconstruction | Box Culvert 2x20x15 2.3B
11 | 57+250 | 58+095 | Pipe Culvert 1x06 12.0 Reconstruction Box Culvert 1x2.0x15 2.3B
12 | 59+300 | 60+146 | Pipe Culvert 4x10 | 132 Reconstruction Box Culvert 2x2.0x15 22D |
00 . . Table 1-28: Proposal for Widening of Pipe Culvert. .
© - | =5 _ Chainage Existing n_..._:m: umﬂm__m q 5= Proposed Culvert Details
| °Sh | Span : | Span
! ; 8 : Proposal
No. Existing [ Design | pypect Arrangement Mdth | b fypeot Arrangement TCS
: . | Culvert {m) | | Culvert
= | {No. x Vent) 1 i (Nox Vent)
lop] -NIL-
e e
New Pipe Culverts Proposed at Major Junctions

Table 1-29: Proposal for New Construction of Pipe Culvert at Major Juncticn,

SLNo. | Design Chainage (Km) Location Type of Junction Tatal Length of Culvert {m) | No of Vents
1 22333 Moinabad Start 3-legged 1x1.2 1
2 26.083 Moinabad End 3-legged 1x1.2 1
3 39.133 Chevella Start 3-legged 1x12 1
4 44.491 Chevella End 3-legged 1x1.2 ]
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Four laning of NH-163 from Hyderabad (ORR Appa Junction) (Design Km 14,000, Existing Km 14.0

o Manneguda {D:gn Km

60.391/Existing Km 59.500) {Design Length = 46.391 Km) in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity

Froject

iescription & E-

eering Alternatives

Final Feasibility Report

Mode Revision: R1
New Hume Pipe Culverts at Minor Junction
Table 1-30: Proposal for New Construction of Pipe Culvert at Minor Junction. .
R S e S : : ! T Type of Leads To Total Length | No of
s Ch : Cat — : -
_ummwnz n__m._"ﬁwn.a: _.A._: .mx_un_sn Chainage in Km | lunction ategory of Road LHS RHS of Culvert (m) | Vents
Narsing t
1 14+210 14.210 3-legged | ORR service road ) arsing 1o appa 1x12 1
service road
A :
2 14+580 14.580 3-legged | ORR service road uquwmmnE_nm 1x1.2 1
3 154200 15.200 3-legged City road Aziz nagar _ 1x1.2 1
4 174290 17.275 3-legged City road Aziz nagar Gandhipet 1x1.2 1
5 18+500 18.525 3-legged City road Bakar ram _ 1x1.2 1
6 20+180 20.215 3-legged City road _ Himayath nagar I1x1.2 1 _
7 254051 - d-legged City road Surangal Mainahad 1x1.2 2 “
8 274260 27.145 3-legged | Village Road Kenaka 1x12 1
mamidi road - _
-
) 274580 27.500 4-legged Village Road Kanaka Pedda 1x1.2 2
mamidi road mangalram |
10 28+033 27.830 3legged |  Village Road Kenaka 1x1.2 1|
mamidi road - |
11 29+020 28.850 3-legged Village Road Village Road 1x1.2 1
—
Kanaka
12 +120 980 4-1 ill
30+1 29 egged Village Road mamidi road Appareddy guda 1x1.2 2
13 304837 30.670 3-legged Village Road Sanjanpally L 1x1.2 1 o
14 31+380 31.225 3-legged Village Road _ Appareddy guda 1x1.2 1 |
15 32+192 32.040 3-legged Village Road Tollkatta - 1x1.2 1|
16 33+400 33.275 3-legged Village Road _ Mudimyal 1x12 1
17 36+624 36.500 3-legged Village Road Falgutta 5 1x1.2 1
i8 374850 37.760 3-lepged Village Road - Malkapur 1x1.2 1
19 39+185 5 3-legged Village Road - kesharam 1x1.2 1
20 41+150 5 4-legged Village Road Shabad road Chevalla 1x1.2 2
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Mode Revision: R1

. e PN e e : ; Type of Leads Ta Total Length | No of

'Sk LA F I g o d

mw.....zm, 2 .Dmm_m: n&.m_:mmm in _o.: Existing Chainage in Km o, Category of Roa 1S RFS of Culvert (m) | Vents
21 42+140 - 3-legged Village Road - Dharma sagar 1x1.2 1
22 46+550 45.665 3-legged |  Village Road ) SN college of ), 1
engineering
23 464639 45.770 3-legged Village Road Dameriguda _ 1x1.2 1
24 49+950 49,100 3-legged Village Road Bastepur - 1x1.2 1
25 49+987 49.115 3-legged Village Road - Mirjaguda 1x1.2 1
26 524220 51.350 3-legged Village Road Khanapur _ 1x1.2 1
27 52+240 52.335 3-legged Village Road Khanapur - 1x1.2 1
28 53+298 53.455 3-legged Village Road - Kisthapur 1x1.2 1
29 554741 54.900 A-legged Village Road Angadi Antharam 1x1.2 2
chitampally

30 57+911 57.095 3-legged Village Road Kandlapally _ 1x1.2 1
3 594755 58.945 3-legged Village Road _ Gangupalle 1x1.2 1
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Four laning of NH-163 from Hyderabad [ORR Appa Junction} {Design Km 14.000/Existing Km Project description &
14.000) to Manneguda {Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km) Engineering Alternatives
in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

1.9 ROAD FURNITURE AND PAVEMENT MARKINGS
The road furniture, traffic safety features and other facilities included in the design are:
¢  Bus Bays

»  Truck Lay byes

s  Road Markings

»  Cautionary, Mandatery and Information Signs.

»  Kilometre Stones

Hectometre Stones and Boundary Stones
Delineators and Object Markers

Guard Post

Crash Barrier

Toll Plaza

¢ Land Acquisition

Bus-bays and passenger shelters
Bus Bays are proposed as per the recommendations of IRC: 84-2014. Typical bus bay layouts are

included in the drawing volume. The locations of bus lay byes are presented i Error! Reference
source not found..

Table 1-31: Proposed Bus Byes/Bus Shelters locations

i | Design Chain | it
Sl. No. De?:_gl_'l"s)c?::; ge e?:: S;: (:mlage Facility .
1 15+800 15+3900 Passenger Shelter
2 17+200 17+400 Passenger Shelter
3 18+500 18+600 Passenger Shelter
4 | 19+800 19+900 Bus Bays - Péé;ng_er Sheiter
5 26+700 26+800 Passenger Shelter
6 304700 304800 Passenger Sheiter
7 324200 [ 324400 Passenger Shelter N
g 334300 33+500 Passenger Shelter
9 36+550 364700 Passenger Shelter
10 37+800 38+000 Passenger Shelter
11 41+300 41+900 Bus Bays - Passenger Shelter
12 50+960 51+060 Passenger Shelter
i3 52+410 524510 Passenger Shelter
14 53+230 53+330 Passenger Shelter
15 55+600 55+760 Passenger Shelter
16 S57+750 57+900 Passenger Shelter
Truck Lay byes

Local consultations were done to determine the location of frequent stoppages, shops,
restaurants/dhabas eic. and subjective opinion of the drivers regarding necessity of truck lay bye
was gathered. The proposed location of the truck lay bye is presented in Table 1.32.

Table 1-32:: Proposed truck Lay byes locations

SLNo.|  Exisngkm | DesignChainagekm |  Side | tocationName
E 1 - 234250 Both Moinabad Bypass
Feedback Infra Pvt. Ltd. 1-35 National Highway Authority of India
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Four laning of NH-163 from Hyderabad (ORR Appa Junction} {Design Km 14,000/Existing Km Project description &
14.000) to Manneguda (Design Km 60.391/Existing Km 59.500) {Design Length = 46.391 Km) Engineering Alternatives
in the State of Telangana under Bharatmala Parlyojna on Hybrid Annuity Made FFR Revision: RY

Rest Areas {Wayside Amenities): Rest Area shall be provided in accordance with relevant sections of
_the Manual of specifications and standards (IRC: SP: 84-2014) at the following proposed locations:

isting Chai !
Si. No. I P m(gkm)amage Design Chainage {Km) ] Side Location Name
e = = I et
| 1 | 44.620 454560 [ LHS Near Appareddy guda

Road Markings
Road markings perform an important function of guiding and controlling traffic on a highway. These

markings serve as psychalogical barriers and signify the delineation of traffic paths and their lateral
clearance from traffic hazards for safe movement of traffic. Road markings are therefore essential
to ensure smooth and orderly flow of traffic and road safety. The Code of Practice for Road
Markings, IRC: 35-1997, has been used in the study,

The location and type of marking fines, material and colour is followed as per IRC: 35-1997 — “Code
of Practice for Road Markings”.

The road markings were carefully planned for carriageways, intersections, toll plazas and bridge
locations.

Cautionary, Mandatory and Information Signs
Cautionary, mandatory and information signs have been provided depending on the situation and

function they perform in accordance with the IRC: 67-2011 guidelines for Road Signs.

Kilometre Stone Details
The details of kilometre stones are in accordance with IRC: 8-1980 guidelines. Kiiometre stones

should be provided on the left hand side in the travelling direction of the road i.e., independently for
each direction of travel. Kilometre stones shall be fixed at right angles to the centre line of the

carriageway.

Hectometre Stones and Boundary Stones
The details of Hectometre stones and boundary stones conform to IRC: 26-1967 and IRC: 25-1967.

Hectometre stones are located on the same side of the road as the kilometre stones. The inscription
on the stones shall be in numerals 2, 4, 6 and 8 marked in an ascending order in the direction of
increasing chainage away from the starting station. The numerals shal! be 80mm high. The colour of
the numerals shall be black on a white background. Boundary stones shall be located on either side
of the road opposite every 200m stone and kilometre stone. In addition these shall be fixed at all
angular points of the boundary. Where the boundary is on a curve or the land is of significant value
and likely to be encroached upon, the boundary stones, as required, shall be instailed at closer

intervals.

Delineators and Object Markers
Roadway delineators are intended to mark the edges of the roadway so as to guide drivers on the

alignment ahead. Object markers are used to indicate hazards and obstructions within the vehicle
flow path, for example, channelling islands close to the intersections.

Delineators and object markers are provided as per the details given in the drawings and are
provided in accordance with the provisions of IRC; 79-1989. They are basically driving aids and
should not be regarded as substitutes for warning signs, road markings or barriers. Delineators are
provided for all curves of radius less than 600m. They are not provided at locations where Chevron

sign boards are provided.
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Guard Post
Guard posts are proposed on embankments of height more than 1.0m, bridge approaches and

horizontal curves of radius greater than 170m. The spacing of guard post shall be 2.0m ¢/c in these
areas. Typical Guard post consists of precast (M20) post of size 200mm x 200mm and a height of
600mm above ground level. They are encased in M15 cement concrete for a depth of 450mm below
oround level, Guard posts are painted with alternate bilack and white reflective paint of 150mm wide

nds.

Crash Barrier
Metal Beam Crash Barrier is proposed at locations where the embankment height is more than

3.0m, at horizontal curves of radius less than 170m and also at major bridge approachas. Metal
ueam rail shall be of W-profile corrugated steel sheet beams complying with the following

mechanical properties.

i} Tensile strength, Min = 483 MPA
i} Elongation in 2 inches, Min = 12%
iii) Yield, Min = 345 MPA

The bheam elements shail have nominal width of 483mm. Post consists of formed C-channel of size

150 x 75 x 5, 785mm long and spacers consists of formed C-channel of size 150 x 75 x 5, 330 mm

iong. All members of the system should be hot dipped galvanised to have a minimum coating of

550g/sqm on each face in compliance to relevant MORT&H Specification (Cl. 810). The spacing of

nosts should be 2.0m c/fc. Crash barrier system absorbs impact of vehicle and laterally restrains a
iicle from veering off. This ensures minimum damage to the vehicle and passengers.

Toll Plazas

Toll plaza shall be constructed at prescribed lacation on the highway. Toll plazas, will include
additional right-of-way, service lanes, toll booths, lighting and toll booth equipment and these would

add 5% to 10% to the cost of the highway.

in the Indian context, the collection system aims to capture the maximum traffic given the condition
of the open system.

Proposed Toll Plaza Location

One Toll Plaza has been proposed and location is mentioned in below

Table 1-33.
Table 1-33: Proposed Toll plaza location:
e ; Existing Chainage | Desi_;ﬁ'lhc-ﬁainage- _r_m@;plﬁer of Toll Lanes
_SL No. I._ocatlorf (Km) (km) ety i Bt
Near
k 01 Angadichittimpalle | 53+600 54+450 | 8 8
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CHAPTER 2 - PROPOSED STUDY
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074



76

GLO

0000000000 C0O000QQCPO0C0000®00QO




77

Four laning of NH-263 from Hyderabad (ORR Appa lunction) {Design Km 14.000/Existing Km Proposed Study
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~ CHAPTER 2.PROPOSED STUDY METHODOLOGY

2.1 GENERAL

The Technical Feasibility Study is aimed at evaluating the existing deficiencies of the project road in
respect to functional, structural, efficiency and safety requirements for meeting the needs of
projected traffic for the design period of 30 years. This is carried out based on the findings from
various surveys and investigations carried out, observations made and experiences gained from
similar projects. The scope includes breadly identifying the improvement needs matching with
requirements; determining the associated costs and benefits and assessing the economic and
financial viability of upgrading the project to 4/6-lane divided carriageway of NH standards.

The feasibility study, in general, consists of;

. Traffic surveys

. Engineering Surveys and Investigations
* Environmental and Social Screening

. Outline of Design proposal

. Preliminary cost estimates

. Economic viability

’ Financial viahility

The methodology adopted in carrying out various tasks for the feasibility study is discussed briefly in
the following paragraphs. Outline of various proposals based on the results obtained from analysis
surveys & investigations data, planning; designs for improvement of project road are separately
dealt-with in relevant chapters.

2.2 BASIS

The broad methadology, prepared on the basis of the Terms of Reference (TOR), has been generally
developed keeping IRC guidelines/standard practices.

2.3 COLLECTION OF AVAILABLE DATA

Secondary data especially with regard to socio-economic profile, past traffic trends, other relevant
data have been collected from various Government Departments and other bodies and reviewed
and used to the extent relevant and necessary. The historical data on traffic and hydrology, to some
extent, have been collected from local R&B offices. The hydrotogy data has been analyzed for
determining the flood discharges of various rivers / streams.

Data on accidents along the project road has been coltected from the respective police stations. This
data has been analyzed to identify the black spots and stretches prone to accidents so as to suggest

mitigation measures.
2.4 SOCIQ-ECONOMIC PROFILE

A thorough study of the socia-economic profile of the state and the project influence area (PIA) has
been carried out. The aspects include gender, local population, industry, agriculture employment,
health, education, child labour etc.

Feedback Infra Pvt. Ltd. 21 National Highway Autharity of India
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2.5 TRAFFIC SURVEY, ANALYSIS AND PROJIECTION

Initial contacts with the R&B revealed the extent of available traffic data relating to the study
corridor,

Traffic surveys along the project road include the following:

. Classified Traffic Volume Counts

. Origin- Destination and commodity Movement Surveys
. Turning Movement Surveys

. Axle Load Surveys

. Speed - Delay Surveys

s Pedestrian Crossing Surveys

Standard procedures given in IRC Codes have been followed, as described in Traffic Surveys and
Analysis chapter.

On the basis of the study of the traffic characteristics, the total project road has been comprises of
one homogeneous section.

Growth of traffic in project influence area and also along the project road is regarded as the most
important aspect; since the whole project design, economic & financial evaluation is based on this.
To establish the realistic growth rates, road transport data, population growth rates and socio-
economic parameters have been studied and analyzed. The growth rates for passenger vehicles have
been worked out on the basis of annual growth rate of popuiation and per capita income while the
growth rates of freight vehicles have been based on the rate of growth in agricuitural, industrial and
tourism sectors and historical traffic data. These growth rates have been used to arrive at the traffic
projections for the design period. The condition of the road varies from good to fair. However, with
the development of this corridor to four-lane divided carriageway configuration, greater amount of
traffic is expected to be diverted from the peripheral road network. Appropriate traffic diversion
models have been used for assessment of diverted traffic to this road. Speed and delay surveys and
axle load data have been used in the calculation of Vehicle Dperating Cost {VOC) and for
determination of Vehicle Damage Factor. The details on traffic data and projections have been

discussed in a separate Chapter of this Report.

2.6 ENGINEERING SURVEYS AND INVESTIGATIONS

2.6.1 Reconnaissance and Alignment

The consultants have made a study of the available land width (ROW}, topographic survey maps of
the project area and other relevant information collected.

A detailed reconnaissance survey has been conducted on the total section of the project road and an
assessment of possibie alignment change at places, if required, has also been made. Detailed
features such as land-use, habitation, water routes, canals, intersecting roads, railway lines, utilities
such as OFC Cables, electrical lines (HT / LT), etc. have also been noted down. This has enabled the
Consultants to visualize the possible problems likely to be encountered in surveys and investigations,
design, and execution of the project. The detailed ground reconnaissance of project influence area
has been utilized for planning and programming the detailed surveys and investigations.

Feedback Infra Pvt. Ltd. 2-2 National Highway Authority of indla
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ldentification of homogenous secticns has been carried based on traffic data, pavement condition
and height of embankment. For 2ach homogenous sectien, the related studies / surveys have been

carried out.

2.6.2 Road Inventory and Pavement Investigations

2.6.2.1 Road Inventory Survey

Road inventory survey has been carried out at 200m intervals along the project road to collect
details of all the features of the existing road and pavement. The following aspects have essentially

been covered:

. Terrain

. Land use (built-up / agricultural / forest / industrial / barren)
o Village / Town

. Formation width

Carriageway width - {type / width / condition)

Shoulder (type / width / condition)

Embankment height

Submergence history, if any

Details and configuration of major junctions.

Details of cross roads

Location of sharp curves

List of important structures like temples, petrol pumps, weigh hridges, schools /
colleges, passenger shelters, dhabas, major buildings, industrial areas efc.
Location of water bodies (lakes & reservoir et¢.)

Right of way

Culverts, bridges and other structures {type, size & span arrangernent}
Road side arboriculture

Existing tree plantations

Existing utility services on either side within ROW

. General drainage condition

¢« * & 8 = 4 & B & & & ¢ @

This data has been taken into consideration for preliminary design {duly augmented by
topographical survey).

2.6.2.2 Pavement Investigations

. Road and Pavement Condition Surveys: Detailed field studies have been carried out to collect
pavement condition, shoulder condition, embankment condition and drainage condition.

- information regarding, ravelling, type and area of cracks, carriageway edge fretting, areas
under patch repair and shoulder conditions has been collected by making visuai observation at
200m intervals along the existing road. Rut depth was measured by a 3m aluminium straight
edge and wedges at appropriate 50m intervals along the project road.

. Benkelman Beam Deflection (BBD) tests will be conducted as per the procedure stated in the
TOR and the same is as described below:

- Main line measurements at 500 m interval

Feedback Infra Pwt. Ltd. 2-3 National Highway Authority of india
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Contro!l line measurements — for each homogeneous section for at least 100 m per
kilormeter, measurements have been taken at 10 m intervals.

Characteristic deflections have been analyzed as per IRC: 81-1997,

. Pavermnent Roughness

Pavement roughness survey will be carried out using a Sth Wheel Bump Integrator, which gives a
continuous record / obsenvations of the unevenness of the road surface.

* Sub-grade Characteristics and Strength

Test pits have been dug for pavement investigation, and soil samples will be collected from these
pits at appropriate interval for each homogenous section for field and laboratory investigations.

2.6.3 Bridge Inventory and Condition Survey

Inventory and Condition survey of existing bridges and culverts has been carried out to identify their
number, type, condition and hydrological aspects. This exercise has enabled the Consultants to
assess the requirements of the existing structures en route, like widening, repair, and replacement,
as well as matching with the new ones, to be built alongside. Information related to the
submergence, if any has also been collected. The format for collection of data is in line with

requirements specified in IRC: SP- 19,
2.6.3.1 Preliminary Hydraulic and Hydrological Survey

Subsequent to the inventory and condition survey of bridges and culverts, it is necessary to ascertain
hydraulic adequacy of the structures. This data is particularly necessary to determine, if the
structure has to be retained or reconstructed. The hydraulic adequacy of structures is substantiated
using the data obtained from hydrclogical survey. This basically consists of finding out the actual
discharge in a stream / river. A detailed desk study of the topo-sheets is conducted to obtain the
catchment area contributing to the flow in the stream. Further, rainfall statistics in the area is
studied deeply to obtain the maximum 24-hour rainfall in the catchment area. Site understanding of
the catchment characteristics is carried out to obtain the flow coefficient. The above data is used in
the calculation of discharge and linear water way required for the stream. Further, the scour depth
and depth of maximum flow along with velocity of flow is calculated, The study results with respect
to HFL and adequacy of the waterway are compared with the data obtained from the Bridge
inventory survey and the hydraulic adequacy of the structure is established.

2.6.4 Topographic Surveys
The Topographical survey forms the basts of most of the highway and bridges design work.

For carrying out the Topographic Surveys, a quality procedures has been adopted {for data logging
accuracy and independent checks), which is to be targeted at capturing only the essential ground
features, as the availability of digitized terrain mapping is the most critical field activity in this project

program.

Basic features of the topographical survey are detailed in sub-sections below:
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2.6.4.1 Level-1

Major Control: A network of major control points are established at approximately Skm intervals
along the project road. They are established using differential GPS equipment. These Major Control
Points are connected to the existing National Grid points. A comprehensive station description will
be provided in the Final Topographical Report to ensure ease of locating / reinstatement at

whsequent stages.

Minor Control: Minor Control Points have been established to carry out the topographic survey.
These are generally at 250 m intervals along the route. The Minor Control Points will be connected
to the Major Control Points. Station descriptions will again be provided for relocation and
identification purpose. The Minor Control Points will be established during detailed survey with Total

Stations.
2.6.4.2 level -2

Detailed Survey

Roads: Detailed ground surveys of zll significant physical features have been carried out using Total
Stations. In general, a survey string is observed aiong each feature line, and points are observed at
suitable intervals. The survey conforms to the requirements of R&B, wherever relevant. The survey
extends normally 30m on either side of the centre line of the existing road and about 100m along

the cross road at key intersections.

At locations where the existing alignment crosses or meets with another key road the survey has
been carried cut up to a relevant and appropriate distance on the adjoining road{s) and across a
width sufficient to allow for any necessary improvements. The data is stored on data loggers and
downloaded daily for processing. All features are coded in the field to allow maximum use of
standardized software packages relating toc mapping techniques and highway design.

Structures: Topographic surveys along the alignment have also been conducted for bridges over
rivers and streams.

In case of bridges, requisite cross sections / L-sections along rivers and streams has been obtained as
laid down in the IRC codes.

2.6.4.3 Office Processing

The field survey data has been processed in the office to provide a digital output file for the design
engineers.

The data is structured so that the vertical profile of the proposed alignment can be produced
automatically. The format of the resulting data readily promotes the calculations of earthworks and
other quantities required for the evaluation of cost estimates.

Roadway strip plans have been produced from the survey data, which is used to identify the existing
Right of Way (ROW) along the road corridors. In addition, the plans are used to identify all existing
installations within the ROW that require re-location based on the new road design. Action Plans for
covering the relocation of these chstructing installations and public utilities are to be prepared on a

kilometer basis.
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2.6.5 Geotechnical Investigation for Pavement and Sub-grade Design

Trial pits have been excavated at desired intervals for homogenous sections in a staggered manner
to assess the pavement composition and sub-grade. Further, detailed investigations have been

carried out to determine:

. in-situ density and moisture content at each test pit;
) field CBR using DCPT at each test pit;
s Characterization (grain size and atterberg limits) at each test pit;

2.6.6 Material Investigations

Material investigations have been carried out to explore the availability of suitable construction
material and likely extent of usage in embankment and different pavement courses.

The samples have been collected as described below:

a) From quarry sites for aggregate characteristics like, ALV, gradation, Soundness, flakiness
and elongation index, stripping value and water absorption etc.

b) From potential borrow areas for availability of suitahble embankment and sub grade material,
and identification of suitable borrow areas, tested in line with relevant IRC code and

MORT&H Specifications.
2.7 ENGINEERING DESIGN

2.7.1 Geometric Design of Highway

The geometric deficiencies such as sharp horizontal curves and steep gradients along the project
road have been identified from the topographic survey plans and improvements are proposed
accordingly, keeping in view the design standards, practical feasibility and land acquisition
consideration. The environmental and social censiderations have also been kept in view,

It is observed that the project road, by and iarge, has good geometrics, but it is not commensurate
with high-speed travel at some locations. Generally, a design speed of 100 kmph has been adopted.
The realignments are proposed in the poor geometric sections for improvement of geometrics to be

in conformity with the IRC guidelines.
2.7.2 Pavement Design
The pavement design includes

i) Design of pavement of the new carriageway
it} Qverlay design of the existing pavement

Benkelman Beam Deflection Test Results and Pavement Condition Survey data as well as close
reconnaissance by experts have been used to determine the strength/requirement of existing
pavement. The thickness of overlay has been proposed judiciously considering the provisions of IRC:
81-1997 code of practice.
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Design of new pavement has been made on the basis of the cumulative humber of standard axles on
the pavement determined from Traffic Projections and VDF values obtained from Axle Load Survey.
The recommendations of IRC: 37 {Code of practice for design of flexible pavement} have been
adopted for proposing the most feasible pavement thickness.

2.7.3  Design of Structures

It is observed that most of the bridges in the project road are in fair to good condition which can be

retained. Some bridges need reconstruction/widening etc..,

In most of the locations structure are available with sufficient width and vent size, and those
structure are proposed to retain  except in few locations of realignment/Geometric
improvement/Bypass. Pipe culverts having diameter more than 0.9m are proposed to widen/Retain
whereas pipes having diameter less than 0.9m are proposed for reconstruction.

Preliminary Hydraulic and hydrological studies have been carried aut for determination of flood
discharges and eventually, for working out the waterway and general span arrangement, deck level
etc. The hydraulic and hydrological studies are based on the IRC: SP-13,

2.7.4 ROB/ Flyover

The design of ROB shall be carried out based on the guidelines put forth by the Ministry of Railways.

2.7.5 Drainage Design

The drainage design has been based on the hydraulic and hydrological studies, with considerations
for rain water harvesting structures at suitable locations and as per IRC: SP: 42-1994 “Guidelines on

Road Drainage”.

2.8 PRELIMINARY ENVIRONMENTAL AND SOCIAL SCREENING

2.8.1 Environmental screening

An Environmental Impact Assessment (EIA) study was undertaken and a report was prepared which
includes a Mitigation Plan that sets out feasible and cost effective measures that wil! reduce
potentially significant adverse environmental effects, if any, to an acceptable level.

A Preliminary Environmental Desk Study focuses on the Environmental Assessment of key impacts,
issues and aiternatives, including information necessary for propesed development.

The following issues were identified:

. The information necessary for decision making;

. The important environmental issues and concerns;

- The significant effects, factors and alternatives to be considered; and
. The appropriate content and boundaries of an EIA study

L

The programme includes:

] Field surveys;

. Consultation exercises with official and non-official sources; identifying existing relevant
baseline data;
Identifying the scope of baseline surveys required;
Identifying key issues to be addressed within the EIA,
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) Providing a technical brief for the Ela
To identify any potential environmental conflicts arising due to the widening of the existing road,
collated and plotted the information collected on to strip plans ta arrive at the environmental

constraints for the proposed scheme.

The main issues included local settlements and communities, traffic, agriculture, ecology landscape,
land-use and soils, water, archaeology heritage, cultural and religious sites and planning issues.

This part of the study was undertaken in parallel with the economic and engineering analyses in
order to determine any significant social or environmental issues, which could require further in-
depth study. The approach and methodology to be adopted for environmental assessment would
conform to the requirement of the Environmental Impact Assessment notification, MOQEF, 1994,
Environmental Guidelines for Rail / Road / Highway Project, MOEF, 1983 and relevant World Bank
Onperational Directives, Source Book and Hand Book.

Secondary data collection

Secondary data collection including relevant maps for all the corridors was collected from various
government / semi-government departments / agencies, research institutions / universities and

NGOs regarding:

. Physical resources

. Flora and fauna

Critical natural habitats

Built-up areas

Water bodies :

Other critical environmental indicators

. Policy, legal and administrative framework etc,

* & &

The availzble data was used for environmental screening. The results of this screening are plotted on
strip maps and presented in tabular formats.

The results of the preliminary screening lead to identification of the nature and extent of
environmental issues needing more detailed examination.

2.8.2 Social Screening

The preliminary site visit reveals that land acquisition problem would be very crucial throughout the
study stretch.

Secondary data collection
Available information was collected from various agencies that have worked in the state. The

information includes constitutional provisions, conventions and protocels on human rights and
indigenous people, status of social related legislation and policies of the Central Government and
the state of Telangana, key factors in RAR planning, guidelines for entitlement framework and
community, social, ethnic and economic indicators of the population.

Social Impact Screening
During this preliminary screening stage, the consultants made an initial visit to the site in order to

develop a clear understanding of the proposed road changes that may be undertaken, and to
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identify the impact on housing, business and agricultural activities expected to arise out of the
changes. The social impact screening concentrated an the areas likely to impact the most on the

population.

The data was analyzed and screening was done initially, through a reconnaissance survey. The
various indicators considered are:

. Community Life and Economic Activities

- Severance of community
Encroachment on local community facilities
Encroachment on local econgmic activities

= Encroachment on the access to and rights of resources
Cultural heritage / property

- Social structure, institution and customs

- Cultural shock
Road safety
Public heglth
Waste

. Land acquisition and resettlement

- Expropriation of resources

Involuntary resettlement
- Conflict between target population and host population
= indigenous or traditional population

The results of the screening have been plotted on maps and tabulated to identify any major conflicts
and extent of conflicts.

2.9 SCHEMES FOR DEVELOPMENT AND ASSESSMENT

From the existing field data development schemes and results of surveys and investigations have
been evolved. This task made use of available datas, site reconnaissance desk studies and preliminary
findings. The standards, codes of practice and other relevant controiling documents are listed in
Chapter — 4.0, thereby establishing the procedures, design controls and general engineering practice

required.

In the review of project alignment due consideration have been given to the environmental
implications, land acquisition and impact on project affected people, using information obtained
from the field surveys undertaken.

The terrain for the project road has been divided into two types namely, plain and rolling section.
The design parameters for the different type of road sections have been used.

A preliminary assessment of the new bridges and ROBs has been carried out along with
rehabilitation of existing bridges and culverts.
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2.9.1 PRELIMINARY COST ESTUVATES

The rate of materials adopted in the preliminary cost estimate is based on the basic rates of SOR as
per Telangana Revised Standard data for the year 2018-19, updated with respect to market rates
for major cost items. The basis of analysis is the MORT&H Standard Data Book. For the working out
of preliminary cost estimate, work items are split into the following sub-heads:

Site Clearance and earthworks

Granular Pavement Courses

Bituminous Courses

Bridges, Culverts, Retaining Walls and other structures
Kerbs, Drainage and other Protective works

Road Junctions, Service Roads, Bus Stops, Truck Lay-byes
Toll Plaza

Road Furniture and Road Safety Works

Traffic Management and maintenance during construction
tand and Structure Acquisition

Relocation of utilities

Rehabilitation and Social Costs

Environmental improvement (Civil works)
Environmental Improvement {Non Civil works)

LR NO VR WP

e e e
B WO

2,10 ECONOMIC VIABILITY

Simultaneous to, and linked with the traffic survey, data collection has been undertaken in relation
to the cargo related vehicle fleet. It has been possible to collect some of this information from the
0D surveys. In addition, information has been obtained from wvehicle dealers and operators to
determine the types of vehicles commonly used their utilization and the cost of parts, labour,

maintenance and repairs.

The Consultants recommend, given to the uncertainty inherent, in use of high, medium and low
growth scenarios; it has heen carried advice to have two growth periods representing the short to
medium term and the long term.

Consultant made use of the HDM-IV model to conduct the economic analysis of the route. The
model requires classified traffic volumes, both existing and forecast vehicle fleet data and detailed
engineering data relating to the existing road and the existing and future maintenance and repair
regimes, including costs. Each traffic section as indicated by the traffic studies has been modeled
separately to produce an Economic Internal rate ¢f Return (EIRR), Net Present Value (NPV) and
Benefit/Cost Ratio (BCR) for the proposed and alternative rehabilitation schemes.

It is essential for the validity of the resuits to establish a reasonable “do minimum” situation against
which each scheme is compared. A “do nothing” scenario, wherein the road is not maintained, will
produce unrealistically high benefits for all other schemes, hence the base case should include a
minimum reasonable level of intervention to prevent road closure.

Sensitivity tests have been carried out including low and high traffic growth scenarios, increasing and
reducing existing traffic volumes by 10% and increasing construction, maintenance and
rehabilitation costs by 10%. Together, these tests reveal the economic robustness of the proposed

project.

Feedback Infra Pvt. Ltd. 2-10 National Highway Authority of India
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2.11  FINANCIAL VIABILITY

The financing of a project is closely inter-linked with the cost requirement - (capital and running
costs) future traffic flows and revenue potential. A financial model would be developed to project
total revenues over a period of 30 years. The model would help determine the following under

commercial format:

. Different user fee scenarios (toll}
. Funding options as packages for private participation
. With govt. participation in funding

Funding options as packages for private participation would cover:

. BOT

. Concession

- Leasing

. Management contract

. Performance agreement

. Servicing out or contracting out

Corporatization

Govt. participation may be examined in the following manner:

. with Govt. subsidy
. without Govt. subsidy
. Partly financed through public funds supplementing the toll collection by other revenue

sources or any other revenue augmentation method.

The Consultant would propose and finalize with MoRTH parameters, formats and scenarios in
respect of commercial analysis for adopting a businesslike approach. Pricing strategy is to be well
designed as to ensure cost recovery and tariff adjustment corresponding to cost increase. The
Consultant would try to balance the canflicting goals in this context, namely {i} ensuring reasonable
and just price from consumer angle and (i) allowing for adequate profit margin through price cap

approach.

Financial Analysis would be carried out with respect to:

s Projected income statement

» Balance sheet

. Discounted cash flow including detailed cash outflow and inflow hesides amortization
statements

. Sensitivity analysis under a number of probahle scenarios including traffic volume, traffic

rate/price-cap etc.

Financial scheme would be finalized after the financial analysis is carried as stated above.

Feedback Infra Pvi. Ltd. 2-11 National Highway Authority of India
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CHAPTER 3. SOCIO-ECONOMIC PROFILE

31 INTRODUCTION

This chapter provides socio-economic profile at two levels, like, regional or state level and project
influence area.

For a better understanding about how the growth of traffic and demand for transport infrastructure
is dependent an the region’s available resources, human and natural, social and economic
distribution, gross output and growth potential, a study of socioeconomic profile is essential. For any
region, a close inter-relation exists between the socio economic activity and transport infrastructure.
The region’s development is totally governed by these two components and how they complement

each other.

The socio economic profile helps in making project implementation decisions. A survey of economic
activity and demographic trends in the past can help in explaining current social status distribution
among the society, the living standards, the quality of life, the general awareness, maturity levels
and in turn the reflection on the growth of traffic etc.

Socio-economic and demographic data of the project area — popufation & density, employment,
poverty levels, industry, agriculture, literacy, health, transport, tourism potential and related
aspects. Socio —~ economic profile has been prepared to provide a quantitative framework against
which qualitative socic and economic impacts of any of the development initiative can be assessed

1d evaluated.

The socio-economic profile is discussed in terms of a few seiected indicators, which are broadiy
categorized in to the following and hence together are termed as socio economic indicators.

3.1.1 Social and Demographic Indicators

Social indicators are set of indicators that measure progress towards the policy objectives designed
for promoting employment, combating poverty, improving living and working conditions, combating
exclusion, developing human resources, etc.

Demographic indicators are a scientific measure of human pepulation dynamics. It encompasses
study of the size, structure and distribution of populations, and how pepulations change over time
due to births, deaths, migration and ageing.

A list of socic and demagraphic indicators considered for this report is as under:

. Population

. Male/Female ratio
. Health

. Household

. Literacy

. Poverty

. Employment

3.1.2 Economic Indicators

An economic indicator is simply any economic statistic, which indicates how well the economy is
doing and how well the economy is going to do in the future. To understand economic indicaters,
one has to understand the ways in which economic indicators differ. Alternatively statistics, which

Feedback Infra Put. Ltd, 31 National Highway Authority of India
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indicates current economic growth rates and trends such as retail sales and employment. Economic
indicators allow analysis of economic performance and predictions of future performance.

. Gross domestic product {GDP)

» Net state domestic product (NSDP)
® Per Capita Income({PCl)

. Agriculture & irrigation

. Industry

. Transportation

Project influence area

A project influence area is the zone that fall in the near vicinity of the project corridor, to which the
project investments induce a catalytic development resulting in additional generation of traffic other
than normal. The Project Road Starts at km 14.000 Hyderabad {ORR) and ends at km 59.500 before
Manneguda town. The total Existing Length of the project stretch is 45.500km. The project Stretch
falls in Ranga Reddy and Vikarabad Districts.

A detailed accounting of the socio-economic profile of the PIA has been prepared which traces the
PIA's economic performance of the past and establishes the likely growth prospects for the future.
The output of this Chapter is the economic growth prospects of the PIA with respect to certain
selected economic variables and serves as the basis for arriving at a realistic traffic growth rate, for

different vehicle categories.

3.1.3 Methodology

The socio economic characteristics of the PIA as indicated above have been examined through a
preliminary socio economic survey. The base data required was collected from numerous agencies
and referring the various literature available from the Directorate of Econemics and Statistics and
official government websites. All statistics used to study the past economic performance of the PIA
are based on secondary official sources of information.

3.2 SOCIAL AND DEMOGRAPHIC PRCFILE

3.2.1 General history

Telangana is a State in the Southern region of India. it has an area of 114,840 square km and is
the twelfth largest State in India. Most of it was part of the princely State of Hyderabad , ruled by
the Nizam of Hyderabad. In 1948, the Hyderabad from Nizam rule joined the Union of India. In 1956,
the Hyderabad State was dissolved on the basis of linguistic reorganization of States. The Telugu
speaking part of Hyderabad State, known as Telangana, was merged with Andhra State to
form Andhra Pradesh. On 2 June 2014, Telangana was separated from Andhra Pradesh as a new 25th
State of India, with the city of Hyderabad as its capital. Hyderabad will continue to serve as the joint
capital city for Andhra Pradesh and Telangana for a period of not more than ten years.

Telangana is bordered by the States of Maharashtra, Odisha, Chhattisgarhto  the
north, Karnataka to the west, and Andhra Pradesh to the south and east.
Telangana lies between 15°48' and 19°50°N Iatitude and 77°30° and 81°40°E longitude.

Earlier Telangana has only 10 districts after the bifurcation of two Telugu state AP and Telangana.
The Telangana government has decided to form new districts for the development of the state. First,
the TS government has proposed seventeen {17) districts has been placed at Parliament meeting last

Feedback Infra Pvi, Ltd, 3-2 Nationai Highway Authority of India
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year, Many political parties opposed to this decision, but after a long struggle and Telangana CM K
Chandrasekhar Rao clear explanation on the intent behind the TS New Districts the government has
finally approved for the Telangana New Districts Names List 2017. Now after six hours long meeting
with afl the committee member, the Telangana government has finalized the list to 31 new districts.

SI No. District of Telangana Revenue Division’s
01 Adilabad District Adiabad
02 Mancherial District Uturu, Mancherial
03 Nirmal District Nirmal
04 ';2?;:;2: [;Ji';::r?z Bhainsa, Asifabad
05 Karimnagar District Karimnagar, Huzurabad
06 lagtial District jagtial, Mettupalli
07 Peddapalli District Peddapalli, Mantini
08 Rajanna Sircilla District Sircilla
a9 Nizamabad District Nizamabad, Armoor
10 Kamareddy District Bodhan, KaYn;ﬁ;P;zddz;Banswada,
11 Warangal Urban District Ellareddy, Warangal
12 Warangal Rural District Warangal (Rural), Narsampet
13 {layashankar} Bhupalpally District Bhupalpally, Mulugu
14 Jangaon District Jangaon, Staticn Ghanpur
15 Mahabubabad District Mahabubabad, Thorrur
16 Khammam District Khammam, kalturu
17 Bhadradri Kothagudem District Kothagudem, Bhadrachalam
18 Medak District Medak, Toopran, Narsapur
19 Sangareddy District Sangareddy, Zahirabad, Narayankedh
20 Siddipet District Siddipet, Gajwel
21 Mahabubnagar District Mahabubnagar, Narayanpet
22 Wanaparthy District Wanaparty
23 Nagarkurnool District Nagarkurnool, Kalwakurthy, Achampet
24 Jogulamba Gajwel District Gajwel
25 Nalgonda District Nalgonda, Miryalaguda, Devarakonda
26 Suryapet District Suryapet, Kodad
27 Yadadri Bhuvanagiri District Bhuvanagiri, Choutuppal
28 Vikarabad District Vikarabad, Tandur,—
29 Medchal District Malkajgiri, Keesara
0 | ety e
31 Hyderabad District Hyderabad, Secunderabad

Feedback Infra Pvt. Ltd.
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3.2.2 Population

Salient demographic figures are as shown in Table 3-1 below. It includes population, rural and urban
divide, density, literacy rate, sex ratio etc.

Table 3-1: Demographic figures of combined state Andhra Pradesh & Telangana

Item Figures

Tatal Population 84665533
Males 425098281
Females 42155652
Rural 56311788
Urban 28353745
Density of Population {per sqkm) 308
Literacy Rate (%) 67.66
Sex Ratio {Females per 1000 Males) 9927
Percentage of Urban Population 3349

*Source: Planning Commission of India, as per Census 2011

3.2.3 Health

The total fertility rate of the state is 1.8. The infant mortality rate is 43 and maternal mortality ratio
is 134 (SRS 2011) which are lower than the National average. The sex ratio in the state is 892 (as
compared to 940 for the country). Comparative figures of major health indicators are as given in
Table 3-2 below.

Table 3-2: Health profile of combined state Andhra Pradesh & Telangana compared to National

figures

Sl. Ne. Item AP India
1 Total papulation (Census 2011) {in million) 84.66 1210.19
2 Decadal growth (Census 2001-2011) (%) 11.10 17.64
3 Crude birth rate {SRS 2011} 17.5 21.8
4 Crude death rate (SRS 2011) 7.5 7.1
5 Total fertility rate (SRS 2008-2010} 1.8 2.51
6 Infant mortality rate (SRS 2011) 43 44
7 Maternal mortality ratie (SRS 2011) 134 212
8 Sex ratio {Census 2011} 992 940
9 F;)pulation below poverty line (SRS 2009-2010) 211 56.8

*Source: Planning Commission of India, as per Census 2011
3.2.4 Literacy

The total literacy rate of the state has commendably improved above the national average. The total
literacy rate is 75.87%, the literacy rate of males is 82.11% compared to females which 65.40%. The
districts along the project road has literacy rates above the state average (refer Table 3-3).

Feedback Infra Put. Ltd. 3-4 National Highway Authority of India
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Table 3-3: Project Road District wise area, population and literacy

o Area Population Literacy
LN District N
Sl No |, District Name {5qKm) Male Female Male Female
1 Ranga Reddy 7564.88 2701008 2595733 82.11% 69.40%

*Source: www.census2011.co.in

Telangana is served by more than 20 leading institutes of excellence in higher education. All major
such as arts, humanities, science, engineering, law, medicine, business and veterinary science are
offered, leading to first degrees as well as postgraduate awards. Advanced research is conducted in

all major areas.

The state has recently made strides in setting up several institutes of high quality. International
Institute of information Technology {1IiT) and Indian School of Business {ISB} are gaining internatianal
attention for their standards. National Institute of Fashion Technology, Hyderabad (NIFT} is well
reputed among those interested in fashing as career.

3.3 ECONOMIC PROFILE
3.3.1 Gross State Domestic Product

State Domestic Product (SDP} popularly known as state income and related aggregates are of very
much use to meet the requirements of planning and policy making purposes. With the gradual
mprovement in the availability of basic data over the years, a comprehensive review of
methodology for state income has constantly been undertaken with a view to updating the data
base and shifting the Base Year to a more recent year. As a result, Base Year of State Domestic
Product has been shifted from time to time. Estimates initially were made with the Base year 1960-
€1 in August 1967. The Base year of SDP was further revised from 1960-61 to 1970-71 in fanuary
1978, from 1970-71 to 1980-81 in February 1988 and from 1980-81 to 1993-94 in March 1999.

Advance Estimates of GSDP for 2011-2012 at Constant (2004-05) prices are estimated on the basis of
Second Advance Estimates of Agriculture, Index of Industrial Production, Forecast Reports provided
by respective line departments and also the data provided by the CSC, Government of India on
performance of Supra Regional Sectars like Railways, Communications, Banking & Insurance etc.
The Advance Estimates of GSDP at Current prices are derived using the implicit price deflators and

WPI of respective compilation categories.

GSDP at Constant (2004-05) prices for the year 2011-2012 is estimated at Rs. 405,048 Crores
{Advance Estimates).

In the Primary sector, among sub sectors Agriculture alone has registered a negative growth, which
is due to decline in production of food grains. The Live Stock sector is cne of the most sustainable

and dependable sectors registering a moderate growth.

Secondary sector comprising of Manufacturing (Registered and Unregistered) Electricity, Gas &
Water Supply and Construction together are showing an impressive growth.

Tertiary sector comprises Trade, Hotels & Restaurants, Transport by other means & Storage,
Communications, Banking & Insurance, Real Estate & Business Services and Community, Social &

Personal services. .

Feedback Infra Pwt. Lid. 35 National Highway Authority of India
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The GSDP of Combined State Andhra Pradesh and Telangana and GDP of All India at Constant {2004-
05) prices are given in Table 3-4.

Table 3-4: GSDP of Combined State AP and TS and GDP of All India at constant {2004-2005) prices

{Rs. Crores)

il Combined State Andhra All India
Pradesh and Telangana =
reat GSDP % Change GDP | %Change
2001-2002 145,185 422 2472052 5.52
2002-2003 149,142 2.73 2570690 3.99
2003—-2_054. 163,085 _ —-—9.35- 27778;3_ 8.06_—_ -
2004-2045 224,713 8.15 2971464 6.97
2005-2006 gfg,ZlO 9.57 3253073 9.48
2006-2@ 273,%8“ N _11.18 B 3564364 9.57
2007-2008 306,645 12.02 3896636 59.32
2008-2009 327,731 6.88 4158676 6.72
. 2009-2010(P) 342,571 4.53 4516071 8.59
i ZDlO—ZUll(inﬁ 375,664 i ;{'5“6”“'—'_ 4957_006 H 9.32
2011-2012(A) 405,048 7.82 5243582 6.21

P: Provisional, Q: Quick, A: Advanced
*Source: Directorate of Economics & Statistics, Andhra Pradesh and C50, New Delhi.

3.3.2 Per Capita Income

The Per Capita Income is an indicator of the standard of living of the people. As per the Advance
estimates of 2011-12, the Per Capita Income of Combined State Andhra Pradesh and Telangana
at current prices increased to Rs.71,540 from Rs.62,912 in 2010-11 registering a growth of 13.7
percent. The Per Capita Income at constant (2004-05) prices, has alse gone up from Rs.40,366 in
2010-11 to Rs.42,710 in 2011-12 registering a growth rate of 5.8 percent. The per capita income of
Combined State AP and TS and all India at Current prices from 1999-2000 to 2011-2012 are given

in Table 3-5.

Table 3-5: Per capita income of Combined State AP and TS and all India at Current Prices (Rs)

Combined State Andhra All india
Year Pradesh and Telangana
PCl % Change PCI % Change

1999-2000 15507 - 15339 -

2000-2001 17243 11.19 16648 5.11
2001-2002 18630 8.04 17800 6.92
2002-2003 19568 5.03 18899 6.17
2003-2004 22041 12.64 20936 10.78

Feedback Infra Pvt. Ltd. 3-6 National Highway Authority of India
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T Combined State Andhra AT
Year |__Pradesh and Telangana | _
| PCI | % Change PCl i % Change

2004-2005 23729 7.66 22946 | 9.60
| 2005-2006 28539 | 127 27131 | 124
2006-2007 33135 | 161 | 31206 | 150
| 2007-2008 39727 l 19.9 35825 | 14.8
2008-2009(R) | 46345 | 16.7 w0775 | 138
2009-2010(P) 'Ezéla—l_ 140 | 46117 | 131
2010-2011(Q) | 62912 |  19.1 53331 | 156
2011-2012(4) | 71540 | 137 60972 | 143

R: revised: P: Provisional, Q: Qu fck, A: Advanced
Source; Directorate of Economics & Statistics, Andhra Pradesh and C50, New Delhi.

3.3.3 Gross fixed capital formation

lie growth of the productive capacity of the economy of a state depends on its rate of capital
accumulation and it is assessed by estimating the capital formation of that state. Higher the rate of
capital accumulation, higher would be the growth of the productive capacity of the economy, where
as its paucity leads to low level of production with higher cost. Thus Capital Formation assumes
paramount importance in the context of policy making by the State and Central Governments. It

veals the potential investment of public and private sectors and gives net addition of the assets
cigated during the year.

Estimates of Gross Capital Formation {GCF) consist of Gross Fixed Capital Formation (GFCF) and
changes in stock. GFCF is a better indicator than GCF since changes in stock is subject to more
fluctuations and also non-availability of the stocks information in most of the industry groups of
private sector. Hence, the estimates are confined to GFCF rather than GCF at current prices. For
measurement of GFCF at State level, expenditure approach is followed as the data on imports and
exports of capital goods across the state boundaries and net inflow of resources from outside the

State are not available.

The GFCF by industry groups has been revised from 1999-2000 to 2004-05 as base year of State
Domestic Praduct has been changed from 1993-94 to 1999-2000 due to availability of latest data
from various surveys and Censuses conducted by State/Central Governments, to incorporate latest
International standards, to capture the structural changes that have taken place in the economy of
the state and to make methodological improvements. The improvements made in compilation of
estimates are All India Debt and Investment Survey (AIDIS) results of 2002-03, additional coverage of
Cultivated Assets, expenditure made by new industries before commencing the production,
installation charges of wind energy systems, wind mills, aero generators, expenditure on Software,
and results of NSSO 56th round Survey (2000-01) on unorganized manufacturing of the state for the

years 1999-2000 to 2004-05.
The GFCF also included from private corporate sector is based on the latest RBI studies and
collection of annual accounts.

3.4 AGRICULTURE

Agriculture has been the chief source of income for the state’s economy. Two important rivers of
India, the Godavari and Krishna, flow through the state, providing irrigation. Rice, sugarcane, cotton,
mirchi and tobacco are the local crops. There are many multi-state irrigation projects under
development, including Godavari River Basin Irrigation Projects.

Feedback Infra Pvt. Ltd, 3-7 National Righway Authority of India
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3.5 INFORMATION TECHNDLOGY

The state has also started to focus on the fields of information technology and hiotechnology. in
2004 - 2005, Combined state Telangana and Andhra Pradesh was at the fifth position in the ist of
top IT exporting states of India before Bi-furcation of state in 2014. The IT exports from the State
was Rs.1,800 milfion in 2004. At an increase of 52.3% every year, the IT exports reached Rs.19,000
million in 2006 - 2007 and ranked fourth in India. The service sector of the state already accounts for

43% of the GSDP and employs 20% of the work force.

Cyber towers
3.6 IRRIGATION

Nagarjuna Sagar Dam is @ masonry dam built across Krishna River in Nagarjuna Sagar, Telangana,
India. It is the world's tallest masonry dam, at a height of 124 metres and creates a reservoir holding
up to 11,472 million cubic metres. it is one of the earliest irrigation and hydro-electric projects in
india. The dam provides irrigation water to the Nalgonda, Prakasam, Khammam and Guntur Districts.

Nagarjuna Sagar Dam

3.7 MINERAL WEALTH

Combined State Andhra Pradesh and Telangana is a mineral rich state, ranking second in India in
terms of mineral wealth. For example, the state has about one third of India's limestone reserves, at

about 30 billion tonnes.

The Combined state ranks first nationwide in hydro electricity generation with national market share
of over 11%.

Combined State Andhra Pradesh and Telangana gross state domestic product for 2005 is
estimated at $62 billion in current prices. The gross state domestic product of Combined State

Feedback Infra Pvt. Ltd. 3-8 National Highway Autherity of India
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Andhra Pradesh and Telangana at market prices is estimated by Ministry of Statistics and
Programme Implementation with figures in millions of Indian Rupees.

3.8 TRANSPORTATION
Major transportation links of Telangana
3.8.1 Railways

South Central Railway
South Eastern Railway

3.8.2 Airports

Hyderabad
Shamshabad

3.8.3 Road Transport

Telangana Road Transport Corporation (TSRTC) is the major public transport corporation owned by
government of Telangana connecting sl the cities and villages. TSRTC has also the distinction of
being in the Guinness book of World records for having the largest fleet of vehicles, and the longest
area covered/commuted daily {Rahil}. Apart from these thousands of private operators run buses
connecting major cities and towns of the state. Vehicles like autorickshaws occupy a major share of
the local transport in the cities and adjoining villages.

3.9 TOURISM

Yadagirigutta, the abode of an avatara of Vishnu, Sri Lakshmi Narasimha. The Ramappa temple and
Thousand Pillars tempie in Warangal are famous for some fine temple carvings. The state has one of
well-knowned Buddhist centres at Nagarjuna Konda.

Charminar, Golconda Fort, Chandragiri Fort, and Falaknuma Palace are some of the monuments
attracting Tourism in the state Capital Hyderabad.

The project road passing through Vikarabad and Rangareddy district;

VIKARABAD DISTRICT

Vikarabad district is carved out of erstwhile Rangareddy district. The district shares boundaries with
Sangareddy, Rangareddy, Mahabubnager and the state of Karnatzka. The district comprises 18
mandals and 2 revenue divisions — Vikarabad and Tandur. The district headquarters is located at
vikarabad town. The district is spread over an area of 3,386.00 square kilometres {1,307.34 sq mi).

Telugu is the Local Language here. Total population of Vikarabad (CT) is 9,27,140 according to census
2011.Density of population is 274 persons per sg. Km Sex ratio (Female per 1000 Maies) is 1,001.
Literate rate of the district is 57.91. All the numbers are according to 2011 census.

Climate and Rainfall
The region experiences hot and dry summer throughout the year except during the South West

Monsoon season. The year may broadly be divided into four seasons. It experiences cold season
from December ta Mid February, summer season from Mid February to first week of June. South

Feedback Infra Pvt. Ltd. 39 National Highway Authority of India
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West monsoon season from June to September and retreating monsoon or the past monsoon
season during October te November.

Transport & Communication
Umdanagar Rail Way Station , Budvel Rail Way Station are the very nearby railway stations to

Shamshabad.How ever Hyderabad Decan Rail Way Station is major railway station 18 KM near tg
Shamshabad.

RANGA REDDY DISTRICT

To begin with the nomenclature of the District, the Ranga Reddy District was calied as Hyderabad
(Rural). It was changed as K.V. Ranga Reddy District and Jater on Ranga Reddy District.

The District is located in the Central Part of the Deccan Plateau and lies between 16° 30" and 18° 20°
of North Latitude and 77° 30" and 79° 30" of £ast Longitudes. The District is bounded on the North by
Medak District, East by Nalgonda District, South by Mahaboobnagar District, West by Guibarga
District & North West of Bidar District of Karnataka State. It covers an area of 7564.88 Sq. Kms. Area
of Rangareddy is 7493 Sq. Km. It is 20th largest district in Andhra Pradesh and 112th largest in India
in terms of total area. Note: Kutch district(45441 sq.km) of Gujarat is the largest and Mahe district{2
sq km} of Puducherry is the smallest district in India.

Demographics
in 2011, Rangareddy had population of 5,296,741 of which male and female were 2,701,008 and

2,595,733 respectively. In 2001 census, Rangareddy had a population of 3,575,062 of which males
were 1,839,227 and remaining 1,735,837 were females. Rangareddy District popuiation constituted
6.26 percent of total Maharashtra population. In 2001 census, this figure for Rangareddy District was

at 4.69 percent of Maharashtra popuiation.

Climate and Rainfall
There are no remarkable fluctuations in the temperature as the district generally tends to be dry. it

gets quite warm during the summer months of April, May and June and alsc continues to be warm in
the rest of the year except during December and January where the temperature drops slightly. The
maximum and minimum temperatures have been recorded as 42.90 and 16.20 centigrade
respectively. The hot weather period in the district is between March to May, followed by South-
west monsoon period between june to September, Northeast monsoon period between October to
December and winter periad during January to February.

Economy
Medium-scale industries and Cement Corporation Of India (CCl)'s cement factories are established at

Tandur. Another major company is Hyderabad Chemicals and Fertilizers, established at Moula-Ali in
1942. In 2006 the Indian government named Ranga Reddy one of the country's 250 most backward
districts (out of a total of 640). It is one of the nine districts in Telangana currently receiving funds
from the Backward Regions Grant Fund Programme {BRGF).

Feedback Infra Pvt. Ltd. 3-10 National Hiphway Authority of India
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CHAPTER 4. INDICATIVE DESIGN STANDARDS

41 GENERAL

The Project Road is section of SH-4{In principle declared as NH-163), which starts at Existing Ch:
14/000 {Design Ch 14+000) Hyderabad {from ORR-Appa Junction) and ends at Existing Ch: 59/500
{Design Ch: 60+391) near Manneguda. The Designed length of the project stretch is 46.391 km. The
project stretch passes through Rangareddy and Vikarabad Districts and mainly passes through Aziz
nagar, Himayat nagar, Moinabad, Appa reddy gudda, Chevella, Indra reddy nagar. This chapter will
give a general description of the project, existing features and design proposals to upgrade the
facility to Four/Six-lane divided highway. This chapter will give a general description of the project,
existing features and Design Proposals to upgrade the facility to 4-lane divided carriageway.

The proposed rehabilitation and up-gradation is to be carried out to make it a high-speed highway
with divided carriageway configuration in all respects. The stretch passes through plain terrain
predominantly. The abutting land use pattern varies from residential to agricultural. Almost
throughout the length of the Project Highway, human settlements were observed, in towns and
villages. There are semi built-up and completely built-up areas.

This section describes the standards and principles based on which the designs of different proposed
project features will be carried out. These proposed standards are consistent with the parameters
recommended in the relevant standards of the Indian Roads Congress {IRC). The aim of this chapter
is to evolve design standards and material specifications for various elements primarily based on IRC
publications and MORT&H circulars and relevant recommendations from the international

standards.
4.2 TERRAIN CLASSIFICATION

It is proposed to adopt the following terrain classification as recommended in IRC-73:

Terrain Classification Percentage Slope of the Country
Plain 0-10

Rolling >10-25

Mountainous >25-60

Steep > B0

The proposed alignment predominantly passes through plain terrain as per above classification
except for the forest partion where the terrain is classified as roiling and thus geometric designs will
be based on IRC: 5P 73-2015 and (RC:SP 84-2014 for plain terrain.

4.3 GUIDING PRINCIPLES

While carrying out the geometric design, the following points will be taken into consideration:

. The designed facility shall not become obsolescent before the design period.

. Pesign shall be consistent and the standards followed for different elements shall be
compatible with one another.

. The design shall cover all geometric aspects of the road including signs, grade separated

structures, ROBs, etc.

Feedback infra Pvt. Ltd. 4-1 ; National Highway Authority of India
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. The design will be worked out, aiming at minimizing the vehicle operating cost, including
initial cost and ¢ost of maintenance etc.
» The design will take into consideration the Environmental, Aesthetic and Landscaping

aspects of the project road.
4.4 TRAFFIC

4.4.1 General

The Indian Roads Congress (IRC) has published highway capacity standards for rural and urban
highways. Capacity analysis is a fundamenta! aspect in planning, design, operation of roads, and
provides among other things, the basis for determining the carriageway width to be provided at any
point in a road network with respect to the volume and composition of traffic. Moreover it is a
valuakle tool for evaluation of the invesiments needed for future road constructions and
improvements, and for working out priority between competing projects.

4.4.2 Definitions and Concepts

Valume (or Flow) is the number of vehicles that pass threugh a given point on the road during a
designated time interval. Since roads have a certain width and numbers of lanes, flow is always
expressed in relation to the given width {i.e., per lane or per two lane etc.). The time unit selected is
an haur or a day. ADT is the valume of average Daily Traffic when the measurements are taken for a
few days. AADT is the volume of the Annual Average Daily Traffic when measurements are taken for

365 days of the year and averaged out.

When vehicles are in jammed condition, the density is the maximum. It is then termed as the
jamming density.

Capacity is defined as the maximum hourly volume {vehicles per hour) at which vehicles can
reasonably traverse a point or uniform section of a lane or roadway during a given time period under
the prevailing road way, traffic and control conditions.

Design Service Volume is defined as the maximum hourly volume at which vehicles can reasonably
traverse a point ar uniform section of a lane or road way during the given time period under the
prevailing roadway, traffic and control conditions, while maintaining a designated level of service.

Peak Hour Factor is defined as the traffic volume during peak hour expressed as percentage of the
AADT. The peak hour velume in this case is taken as the thirtieth hourly Volume (i.e., volume of
traffic which is expected only during 30 hours in a year).

4.4.2,1 Equivalency Factors

Equivalency Factor is a factor to convert the mixed flow of traffic in to single unit to express the
capacity of road. The unit generally employed is the Passenger Car Unit (PCU).

The maximum service flow in terms of PCU’s per day in rolling and hilly terrain will depend upon the
extent of trucks and buses present in the traffic stream, their PCU equivalent and the grades of the
alignment. Further, the passenger car equivalent factor decreases for the same grade with the

increase in percentage of commercial vehicles.

Feedback Infra Pvt. Ltd. 4-2 National Highway Authority of India
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Equivalency factors for conversion of different types of vehicles in to equivalent passenger car units
based on their relative interference value, are given in Table 4-1{As per IRC: £4-1950).

Table 4-1: PCU factor for various types of vehicles on rural roads

sl. NO. Vehicle Type Equivalency Factors
Fast Moving Vehicles
1 Mactor Car S5cooter 0.50
2 Passenger Car, Pick up van or Auto rickshaw 1.00
3 Agricultural tractor, Light Commercial Vehicle 1.50
4 Truck or bus 3.00
5 Truck —trailer, Agriculturzl Tractor — trailer 4.50
Slow Moving Vehicles
1 Cycle 0.50
2 Cycle Rickshaw 2.00
3 Hand Cart 3.00
4 Haorse drawn vehicle 4.00
5 Bullock Cart 8.00
& Small Bullock Cars 6.00

4.4.3 Recommended Design Service Volumes for Four Lane Roads

Recommended design service volumes for four lane roads are given below in Table 4-2. The values
recommended are based on the assumption that the road bas four lanes divided carriageway
separated by a median and with good paved and earthen shoulders. The capacity figures relate to
Leve! of Service ‘B and Level of Service 'C" as defined iniRC:SP:84-2014 is given in Table 4-2.

Table 4-2: Design Service Volumes for Four lane Highways in PCU’s per day

r i :

SL No. | Terrain Level of Service ‘B Level of Service ‘'C’ !
1 Plain and Rolling 40000 60000 |

2 Mountainous and Steep 20000 30000 I

L

44.4 Recommended Design Service Volume for Multi-lane Road

Sufficient information about capacity of multilane roads under mixed traffic condition is not yet
available. Capacity on dual carriageway roads can be affected by factors like kerb shyness, vehicle
parking etc. Tentatively a volume of 35000 PCUs can be adopted for four lanes divided carriageway
located in plain terrain. It is assumed that reasonable good earthen shoulders exist on outer side
and a minimum of 3m central verge exists. In case well designed paved shoulders of 1.5m width are
provided, the capacity of four lane dual roads can be taken up to 40000 PCUs,

The capacity values mentioned above relate to LOS B on dual carriageway. It is not desirable to
adopt LOS C.

Feedback infra Pvt. Ltd. 4-3 National Highway Authority of India
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4.5

INDICATIVE DESIGN STANDARD FOR ROADS

The draft geometric design standards are proposed for this project based on IRC:-SP-73:
2015{Manual of Specifications and Standards for Two laning highways through Public Private
Partnership) and IRC:-SP-84:2014 {Manual of Specifications and Standards for Four laning highways

through Public Private Partnership).

Table 4-3: Proposed Indicative Draft Geometric Design standards

S No. DESCRIPTION IRC STANDARDS

1 Design speed
Plain and Rolling Max — Min 100 - 80 km/hr

2 Lane width 3.5m

3 Paved shoulder width 1.5min Rural & 2.0m

in Built-up

4 Shy away on median edge 0.5m

5 Shy away on outer/other edges 0.25m

G Cross-slopes Carriageway 2.5%

Paved shouider 25%
Unpaved shoulder 3.0%

7 Maximum super elevation 7.0%{Limited)
8 Minimum horizontal curve radius For 100 Km/hr 400 m
For 80 Km/hr 250m

9 Radii  beyond which super For 100 Km/hr 2000 m
elevation not required For 80 Km/hr 1200 m

10 Super elevation runoff rate For Plain and rolling <1lin 150

For mountainous & steep | <1 in 60

11 Transition curves to be used with length of spiral equal to length of super elevation runoff

12 Extra widening of carriageway on | For curve radius
curves >300m Nil

101 to 300m 0.6m

13 Gradient Ruling Gradient 2.5%

Limiting Gradient 33%

14 Minimum Length of Vertical min, max. grade
Curves [ Grade change not | Design Speed curve change
requiring vertical curve length

100 km/hr 60m 0.5%
80 km/hr 50m 0.6%

15 Vertical curve 'K’ values For design Speed Crest Sag
Crest vertical curve/Sag vertical | 100 km/hr 74 42
curve 80 km/hr 33 26

16 Vertical clearance Road over road 55m

Road over railway

Electrical lines
H.T.Electrical lines

Telecommunication Lines

6.25m to 8.14m {as
requirement type of
line)

6.0m {Up to 650 V)
6.5m {More than 650
V)

5.5m{Upto 110V)

Feedback Infra Put. Ltd.
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Tabie 4-4: Geometric Design standards (Mountainous and Steep Terrain)

Mguntainous and Steep Terrain is Not Applicable.
The complete project stretch is passing through Plain and rolling Terrain,

4.6 DESIGN SPEED

sesign speed is the basic parameter, which determines the geometric features of the road. The
proposed design speeds for different terrain categories as per IRC are as follows:

Terrain Categoties Design Speed {(km/h)

Desirable Minimum

Plain 100 80

Rolling 80 65

Mountainous 50 40
Steep 40 30

For road stretches passing through open areas, the speeds corresponding to plain terrain is
proposed as 100 Km/hr. The minimum design speed shall be adopted in sections where the site
conditions or economics do not permit the ruling design speed.

The need far warning signs shall be carefully considered whenever reduction in design speed
becomes unavoidzble,

4.7 CROSS-SECTIONAL ELEMENTS
4.7.1 Right of Way {ROW)

The Proposed ROW for Forest Area is 30m and in Rural /Urban areas is 45m and in Bypass is 60,

4.7.2 Lane Width

The width of a basic traffic lane is taken to be 3.5 m. Thus, for 2-lane carriageway width wifl be 7.0 m
and 0.25 m wide concrete gutter secticn laid along with the median kerb will provide compensation

for kerb shyness.

4.7.3 Paved Shoulders

Full strength pavement for paved shoulders is proposed. Width of these shoulders will be 1.50 m.
This will provide for better traffic operation conditions, lower maintenance and facility of directly
using these as part of carriageway when the road is widened.

4.7.4 Earthen Shoulders

These are proposed to be 2.0m wide on either side of the main carriageway.

4.7.5 Median

The project road will have median and its width is proposed to he 2.0 m. For the structures the
median is proposed to be 4.0 m wide. At major bridges, the median width will be kept more to
accommodate the foundation for new bridge. The differential colour of the asphalt pavement and

Feadback Infra Pvt. Ltd. 4.5 National Highway Authority of India
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the concrete gutter section will help better and safer traffic operation. The medians will be edged
with 250 mm high un-mountabte concrete kerbs.

4.7.6 Service Road/Slip Road
Nao service road proposed

4.7.7 Slope Protection

Embankments slopes of height iess than 3m shall be turfed and those above 3m height shall be
protected with stone pitching.

4.7.8 Sight Distance

A minimum of Safe stopping sight distance will be provided on the project stretch. The sight
distance values as per IRC recommendations are as follows:

Design Speed (km/h) Safe stopping sight distance (m)
100 180
80 120
60 80
&0 60
30 30

4.8 HORIZONTAL ALIGNMENT

4.8.1 Radii of Curve

The project road mostly runs in straight sections and wherever curves are to be designed, the same
shall have minimum radius as per IRC.

Adopting a maximum value of 7% for super elevation and 0.15 for side friction factor, the minimum
radius for harizontal curves for various speeds works out to be as fallows as per IRC: 38 / IRC 5P-48

Terrain Categories Radius of horizontal curves (m}
Desirable Minimum
Piain 400 250

Though there are no sharp curves on the existing road, it will be our endeavor to provide the
desirable radius for the curves.

4.8.2 Super-elevation

The super elevation at curves will be arrived at as per the following equation;

Vi/gR = (e+f)
where:

Y - Vehicle speed in m/sec.

G - Acceleration due to gravity in meters/sec’

e - Super elevation ratio in meter per meter {
Feedback Infra Pvt. Ltd. 4-6 Natlonal Highway Authority of India
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f - Coefficient of side friction between vehicle
tyre and pavement {taken as 0.15)
R - Radius in meters.

The super elevation will be calculated keeping in view the harizontal radii and gradient at curves at
different locations and maximum super-elevation wili be restricted to 7%. But efforts shall be made

to restrict the maximum super elevation to 5% wherever possible.
4.8.2.1 Method for attaining super-elevation

Inner edge pivot of both carriageways is used for attaining super elevation. This method pivots the
dual carriageway about the inner edge strings of both carriageways using different chainage, so the
central reservation leveis are not changed. The application of super elevation to the left and the
right carriageways will start {or end) at different chainages, to ensure that the rate of change

remains the same far hoth.

4.8.3 Transition Curves

rhe rate of change of super elevation will not steeper than 1 in 150. It is found that transition curve
lengths designed by foflowing IRC: 73 are insufficient in four lane situations where the carriageway is
rotated about the median edge. Hence the following three formulae shall be used for calculating the
transition lengths and the maximum value shall be adopted for design:

ls=2.7V /R From IRC 73
Ls = 0.0215 V*/ CR
Ls = e x w x 150 considering rate of change of super

elevation

Where:
R - Radius of curve in meters
v - Vehicle speed in Km/hour
Ls - Length of transition in meters
C - Rate of change of acceleration.
e - Rate of change of super elevation
w - Width of road in m

- TRANSITIONAL LENGTH DEFAILS
_ Curve Radius {m) J Transition Length {m) ' Curve Radius {m)

'_ Transition Length (m) 1

— 360 130 900 I 55
400 15 1000 T 50
500 95 1200 . 40
600 80 | 1500 | 35 !
700 | 70 | 1800 ] 30 _
800 L e0 | i

4.8.4 Widening of carriageway on Curves

At sharp harizontal curves, it is necessary to widen the carriageway to provide safe passage for
vehicles. In view of the minimum radius of curves provided on this project and with the provision of
1.5 m paved shoulders, extra width on curves is unlikely to be applicable to the main carriageway.
Therefore, extra widening of carriageway at curves shall not be provided.

Feedback Infra Pvt. Ltd. : 4-7 Mational Highway Authority of India



110

Four laning of NH-163 from Hyderabad {ORR Appa iunction) (Design Km 14.000/Existing  indicate Design Standards
Km 14.000} to Manneguda (Design Km 60.391/Existing Km 59.500) [Design Length = 46.391 Final Feasibility Report
_Kmj in the State of Telangana under Bharatmala Pariyojna on Hybrid Apnuity Mode Revision: R1

4.9 VERTICAL ALIGNMENT

The vertical alignment of the carriageway will generally be compatible with the guidelines given in
the IRC and shall have maximum gradient of 2.5% on flyover ramps.

s At locations of grade break greater than 0.5%, verticai curves will be provided.
. The length of vertical curve will not be less than 0.6V (kmph)/73.6 A
. At focations of sight deficiency, a minimum of Stopping Sight Distance (55D) will be provided.

4.10 VERTICAL CURVES

Vertical curves will be designed to provide for visibility at least corresponding to the safe stopping
sight distance. More liberal values will be adopted wherever it is economically feasible. Valley
curves will be designed for headlight sight distance. The ‘K’ values for design control and the
minimum length of vertical curves will be as follows:

| Tereain k \_fa_!ue for Summit Curves k va!.t_.u_e for Valley Curves Min. Length
Cat ini ini fC
ategory Desirable {m) Minimum Desirable (m} Minimum of Curve {m)
| | | m) o
Plain . 74 | 38 42 28 60

Maximum Vertical Gradient was limited to 3.3% in plain sections and 5% in Ghat sections.

4.11 VERTICAL CLEARANCE

The vertical clearances as per the MORT&H Pocket Book for Highway Engineers {Second Revision)
published by the IRC, New Delhi in 2002 shail be adepted:

. Vertical clearance at Vehicular underpasses
Rural areas 5.0m minimum
Urban Areas 5.5m minimum

. Vertical clearance for railway traction {Broad Gauge)
Electric traction 5.87 m minimum
Non-electric traction 4 875m minimum

. Vertical clearance for power/ telecommunication lines
Lines carrying low voltage up to 110V 5.5m minimum
Electric power lines up to 650V 6.0m minimum
Electric power lines > 650V 6.5m minimum

However the vertical clearances shall be confirmed from Railways / Power Grid Corporation /
Telecommunication Department during PPR Stage.

Feedback infra Pvt. Ltd. 4-8 National Highway Authority of lndia
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4,12  CROSS-FALL

Each carriageway will have unidirectional cross-fall. The cross-fall for the flexible pavement and
paved shoulders will be 2.5%. For earthen shoulders, the corresponding value will be 3.50%

4.13 GECMETRIC DESIGN CONTROL

The detailed design far geometric elements will cover, but not limited to the following major

aspects:

. Horizontal alignment

] tongitudinal Profile

. Cross-sectional elements

- Junctions, intersections and Interchanges
. Service road on either sides of carriageway

Different options for providing grade separated interchanges and at grade intersections will be
examined and the geometric design of interchanges will take into account the site conditions,
turning movement characteristics, level of service, overall economy and operational safety.

4.14 ROADWAY WIDTH AT CROSS — DRAINAGE STRUCTURES

4,14.1 Culverts

The culverts will be built to the same width as the flanking roadway and will be designed as per the
guidelines put forth in IRC: 5P-13 2004,

4.15  DESIGN STANDARDS FOR STRUCTURES

4.15.1 General

This section deals with the standards to be adopted for ROBs, flyovers, bridges, underpasses and
culverts. It also provides details of the type of materials and their specifications that would be
adopted for the above structures, the loads and forces to be considered.

It is intended that the project road will accommodate 4-lane traffic (2-lane divided} at present and to
be widened to 6 lanes at a later stage, if required.

4.15.2 Cross-sectional Elements
aj Structural width for bridges / Flyovers / Road over Rail Bridge

The structural width for all bridges will be kept as per IRC SP 84: 2014 and culverts width shall be
kept same as the road carriage way width and the entire formation width will be carried out on to

the stretcture.
b} Median width

A median width of 2.0m will be maintained between two outer faces of RCC crash barriers.

Feedback Infra Put. Ltd, 4-9 National Highway Autheority of India
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4.15.3  Specification for Material

a) Concrete

The grades of concrete will be either equal to or higher than those prescribed in IRC: 21-2000.
i) Concrete Grades for various structural elements.

Grade of concrete in various structural elements shall be for moderate conditions of exposure.

Superstructure

PSC Members M40
RCC T-Girder and Deck Slab M30
RCC Solid Slab M30
RCC Crash Barriers Mao
Substructure

RCC substructures and foundations M35
All PCC structural members M20
All PCC non structural members M15

Pedestals for bearings

Pot M40
Elastomeric M30
b} Steel

This shall conform to provisions given in 15: 1786, 15: 432 {Part I}
i) Reinforcement Steel

This will be; High yield strength deformed bars conforming to Fe 415/TMT.
Mild stee! shall be of grade Fe 240.

1] Pre-stressing Steel
These should conform to 1S: 6006-1983 and 15: 14268-1995
System:19K13 or 12713 low relaxation multiple strands system

Cables: 19K13 or 12713 low relaxation with strands of 12.7m nominal diameters.
Sheathing: 90mm 0D HDPE Galvanized metal sheathing duct.

c) Bearings
i) Elastomeric Bearings

Elastomeric bearing shall be provided under RCC T-beams and RCC solid slabs type superstructures
as per IRC: 83 (Part I1}-2002 and shali conform to clause 2005 of MORT&H specification for Road and

Bridge Works.

i) POT cum PTFE Bearings

Feedback Infra Pvt. Ltd. 4-10 National Highway Authority of India
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POT cum PTFE bearings shall be provided where we have to cater for large loads. This shall conform
to IRC: 83 {Part 111} and clause 2006 of MORT&H specifications for Road & Bridge works.

d) Expansion Joints

Elastomeric strip seal type expansion joints shall be provided on all the bridges and ROBs as per

Clause No. 2607 of MORT&H specification for road and bridge works and interim specifications for
pansion joints issued subsequently vide MORT&H's letter no. RW/NH-34058/1/96-S&R dated

25.01.2001 and addendum thereto circulated vide letter of even no; dated 30.11.2001.

In case of bridges with smaller spans, slab seal type expansion joint shali be provided.

1.15.4 Loads and Forces to be considered in Design

Vertical Loads

a) Dead Loads

Following unit weights shall be assumed in the design as per IRC Codes.

Prestressed Concrete - 2.5t/ cum
Reinforced Concrete 24t/cum
Plain Cement Concrete - 2.2t/ cum
Structural steel - 7.85t/cum
Dry Density of Backfill Soil 2.0t/ cu.m
Saturated Density of Backfill Soil 2.2t/ cum

b) Superimposed Dead Loads

Wearing Coat; 65mm thick asphaltic concrete with total 0.2 t / sg.m (2.2 t /cum for 11.0m wide
¢/way including allowance for an overlay).

Crash barriers: From design {i.e. 1.0t / m per side}

c) Live Loads

Carriageway Live Loads: The following load combinations will he considered in the analysis and
whichever produces the worst effect will be considered.

One/Two/Three lanes of IRC Class A.

One lane of IRC Class 70R {wheeled/ tracked)

One fane of IRC Class 70R {wheeled) with one lane of IRC Class A

Minimum clear distance between 70R vehicle and Class A vehicle, when
placed side by side in combination, shall be 1.2m for design.

Resultant live load stresses shall be reduced by 10% in case all the three
lanes are toaded i.e. in case of three lanes of IRC Class ‘A’ or one lane of IRC Class 70R with one fane
of IRC Class A.

Impact factor shall be as per Ci. 211 of IRC: 6 2014 for the relevant load
combinations. For simplicity in design, Impact factor for continuous structures shall be calculated for
the smallest span of each module and used for all the spans of that module.

Feedback Infra Pvt. Ltd. 4-11 National Highway Authority of India
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d] Horizontal Forces
i} Longitudinal Forces due to live load

Following effects shall be considered in the design,
S Braking forces as per the provision of Cl. 214 of IRC; & 2014,
6 Distribution of longitudinal forces due to horizontal deformation of bearings/frictional
resistance offered to the movement of free bearings as per Cl. 214.5 of IRC: 6 2014.

i) Harizontal Forces due to Water Currents

The portian of bridge, which may be submerged in running water, shall he designed to sustain safely
the horizantal pressure due to force of water current as per the stipulations of Cl. 213 of IRC: 6 2014.

iii} Earth Load

1. Earth forces shall be calculated as per the provisions of Cl. 217 of  IRC: 6 2014 assuming the
following soil properties:

Type of scil assumed for backfilling: As per Appendix 6 of IRC: 78 2014 with dry density of 2.0t /
cu.m and submerged density of 1.2t / cu.m.
Angle of Internal Frictian : ®=30°
Angie of Wall Friction : & =20°
Coefficient of Friction ‘i’ at base : tan (2/3 ®), while @ is the angle

of internal friction of substrata immediately under the foundations.

2. Live foad surcharge shall be considered as per the provisions of Cl. 714.4 & CI. 715.1.5 of IRC:
78 ie. equivalent to 1.2m height of fill in case of abutments and return/wing walls and 0.6m
height when there is no live lcad on the span,

iv) Centrifugal Forces

Centrifugal forces shall be calculated as per the provisions of C1.215 of IRC: 6 2014 for a design speed
applicable at horizontal curves.

v} Wind Effect

Structures shall be designed for wind effects as stipulated in Cl. 212 of JRC: 6 2014, The wind forces
shall be considered in the following two ways and the one producing the worst effect shall govern

design.
a. Full wind forces at right angles to the superstructure

b. 65% of wind force as calculated in (i) above acting perpendicular to the
superstructure and 35% acting in traffic direction.

Feedback Infra Pvt. Lid. 4-12 National Highway Authority of India
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vi) Seismic Effect

The road stretch is located in Seismic Zone-Il as per the revised seismap of India {IS: 1893-2002). The
seismic forces will be coefficient method as suggested by the modified clause for the interim
measures for seismic provisions (CL.222 of IRC: 6-2014) published in Indian Highways, January 2003.

e) Other Forces / Effects
i) Temperature Effects

a. The bridge structure/components i.e. bearings and expansion joints, shall be designed for a
temperature variation of + 30 degree C considering extreme climate.

b. The superstructures shall also be designed for effects of distribution of temperature across

the deck depth as given in Fig. 10 of IRC6-2014, suitably modified for the surfacing thickness.

Temperature effects shall be considered as follows:

a. Effects of non-linear profile of temperature shall be combined with 50% live load and full
value of ‘E’ shall be considered.
b. Effects of global rise and fall of temperature shall be combined with 100% live load and ful!

value of 'E’ shall be considered.
i) Differential Shrinkage Effects

A minimum reinforcement of 0.2% of cross sectional area in the longitudinal direction of the cast-in-
situ slab shall be provided to cater for differential shrinkage stresses in superstructures with cast-in-
situ slab over precast girders as per Cl 605.2 of IRC: 22-1986.

However, effects due to differential shrinkage and / or differential creep shall be duly accounted for
in the design.

iii) Construction Stage Loadings/Effects

A uniformly distributed load of 3.6 KN/m2 of the form area shall be considered to account for
construction stage loadings in the design of superstructure elements, wherever applicable, as per Cl.

4,2.2.2.2 of IRC; 87-1984.
iv) Buoyancy

100% buoyancy shall be considered while checking stability of foundations irrespective of their
resting on soil/weathered rockfor hard rock. However, the maximum base pressures shall also be
checked under an additional condition with 50% buoyancy in cases where foundations are
embedded into hard rock. Pore pressure uplift limited to 15% shall be considered while checking
stresses of the substructure elements.

f} Load Combinations to be considered in Design
All members shall be designed te sustain safely the most critical combination of various loads and

forces that can coexist. Various load combinations as relevant with increase in permissible stresses
considered in the design shall be as per Cl. 202 of IRC: 6 2014 and Cl. 706 of IRC: 78 2014.

National Highway Authority of india
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In addition, the stability of bridge supporting two superstructures {with an expansion joint) shall be
checked under one span dislodged condition also.

E) Exposure Condition

Maoderate exposure conditions shall be considered while designing various components of the
bridge.

h) Design Codes

The main design criteria shall be to evolve design of a safe structure having good durability
confarming to the various technical specifications and sound engineering practices.
Various Codes of Practices referred shall be as under:

IRC: 5-1998
IRC: 6-2014

IRC: 18-2000

IRC: 21-2000

IRC: 22-2000

IRC: 45-1972{reprint 1996)
IRC: 54-1974

IRC: 78-2012

IRC: 83-2002 (Part !}

IRC: 83-2002 {Part I-I)
IRC: SP: 13-2004

IS 1893-2002 - {Part-1)
IRC: 112 -2013

iRC: 75-1979 {Guidelines for the design of High Embankments).

THm o0 o

_:3._‘:\'?‘._‘

i} Load combinations
The varicus load combinations to be considered will be as per the provision of IRC: 6-2014.
4.16 STANDARDS FOR INTERCHANGES

Interchanges at major intersections will be proposed if found necessary based on traffic analysis and
econamical feasibility. The design standards for the interchange elements will be as follows:

a) Design Speed
The proposed design standards for this element are as under:

Terrain Design Speed for Interchange Elements {km/hr)

Left-turning ramps Right turning ramps/loops

Plain/Rolling
s Ruling 90 50
s  Minimum 70 50
Feedback Infra Pvt. Ltd. 4-14 National Highway Authority of Indig
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Mountainous

40
30

50
40

¢  Ruling
e Minimum

For direct connections, a design speed of 60-65 km/hr will be adopted.

by Radius and Sight Distance

Design Speed . Stopping sight
Description (Kmph) Radius {m} Distance {m)
Desirable 80 ! 230 | 130
Minimum L e | 30 | 80

The desirable values are normally meant for direct ramps and diagonal connections, whereas the
minimum values are for loops.

c) Gradient
Maximum gradients proposed are:

3%
5%

Desirable =
Absolute =

The limited vertical graclient is 2% at ROB / Flyover locations.

The gradients at a particular interchange are dependent upon a number of factors and will be
considered in detail. For downgrade ramps, steeper gradients will be avoided as far as possible.

d} Summit and Valley Curves for Interchanges

Both summit and valley curves would be designed for stopping sight distance subject to a minimum
{ength equal to 0.6 V, where V = Design Speed in km/h.

e} Cross-Sectional Elements

The desirable carriageway width for two lanes is 7.5 m. The width of paved shouiders would be 1.5
m on either side. The recommended cross falls are 2.5% and 3% for carriageway and untreated

shoulder portions respectively.

118

f) Length of the Speed Change Lanes
The length of the speed change lanes for interchanges recommended is:
Design Stopping SPEED CHANGE LANE
Descripti od Radius Sight
ScupEOn Spe (m) Distance | Acceleration | Declaration
Kk {m) Lane Lane
Ramp 80 230 130 300 130
Loop 60 130 80 400 150
Feedback Infra Pvt. Ltd. 4-15 National Highway Authority of India
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g) Htumination

High mast lighting will be installed to illuminate the interchanges.
4.17 STANDARDS FOR AT-GRADE INTERSECTIONS

The standards proposed in IRC SP: 41 “Guidelines for the Design of At-Grade Intersection in Rural
and Urban Areas” will be applied.

4.18  TRAFFIC SIGNS AND ROAD MARKINGS

The design of traffic signs and road marking shall be done according to the IRC standards. Where
necessary, AASHTO standards will be used to augment the IRC standards.

Following is the list of IRC standards, which will be followed:

fRC: 30-1968 - Standard letter and numbers of different heights for use on Highway
signs.

IRC: 35-1997 - Code of practice for Road markings

IRC: 67-2001 - Cade of practice for Road Signs

IRC: 79-1981 - Recammended Practice for Road delineators

IRC: 93-1985 - Guidelines on design and installation of road traffic signals

IRC: 5P-31-1992 - New Traffic Signs

IRC: SP: 55-2001 - Guidelines for Safety in Construction Zones

Adequate safety measures have been considered for the design of the project road. These are
indicated as below:

¢«  Crash barriers

Reflectors

*  Proper super elevation and radii of curvature
Traffic signage

Lighting

e Drainage

»  Seismic Stoppers for bridge structures

L

The safety during construction is achieved by providing

= Signs {regulatory, warning and direction)
Delineators

Traffic cones and cylinders

Drums

» Barricades

Flagmen

L]

4.19  CAPACITY STANDARDS

The Table 5.3 summarises the design service volume for various lane configurations and standards
far various categories of road in plain and rolling area, design service level corresponding to B level
of service based on IRC: SP-84-2009 and other standard practices.

Feedback Infra Pyt. Ltd. 4-16 1 l—iational Highway Authority of India
- ¥~



119

Four laning of NH-163 from Hyderabad (ORR Appa Junction) {Design Km 14.000/Existing  Indicate Design Standards
Km 14.000} to Manneguda (Design Km 60.391/Existing Km 592.500} {Design Length = 46.391 Final Feasibility Report
_Km) In the 5tate of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode Revision: R1

Table 4-5: Capacity Standards

™ ' Design Service Volume in PCUs per day
[ Terrain V-
No. Level of Service 'B' Level of Service 'C’
| Plain and Rolling 40000 60000 :
|2 Mountainous and Steep 20000 - 30000

420 EMBANKMENTS

4.20.1 Side Slopes

For earthen embankments the side slopes recommended from consideration of safety of traffic as
per IRC: 36-1870, are as follows:

Up to 1.5m height - 1: 2 (Vi H)
1.5m to 3.0m height - 1: 2.5 (V: H}
3.0m to 4.5m heights - 1:3({V:H)
4.5m to 6.0m height - 1:4 (V: H)

However, where costs of construction and land forbid the use of such liberal slopes, the slope will be
generally kept as 1V: 2H. This slope is considered adequate from stability point of view. The reaches
having embankment height more than 3m shall have W Beam Metal Crash Barriers on the outer

edge of the highway to meet the safety standards.

For design of embankments of more than 6.0 m height, the guide lines of IRC: 75-1979 may be
followed.

4.20.2 Siope Protection

Slopes less than 3m shall be turfed and those above this height shall be protected with stone
pitching.

4.21 ROAD SIDE DRAINAGE

An effective drainage system shall be planned for the drainage of roadway as per stipulations of IRC
SP:42-1994 for maintaining structural soundness and functionality of the project road. The following
types of drains shall be provided for surface drainage of roadway and ROW:

The underpasses shall generally be free draining.
Longitudinal Kutcha / Pucca drains near the ROW boundary with outfalls at cross-drainage
structures in rural sections. The drain size, shape and material shall be adequate to take design
run off, and prevent soil erosion and stagnation of water

e  Covered RCC drains in urban and semi-urban sections

»  Cutsin median to drain out water from super elevated carriageway

=  Combination of longitudinal drains and chute drains in high embankments of 3m and above.

Feedback Infra Pvt. Ltd. 4-17 National Highway Authority of India
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4.22 HIGHWAY SIGNS

»  The road signs shall confirm to IRC: 67-2001. For overhead signs, the standards prescribed in BIS
/ ASHTO / ASTM British standards or any other international  standards shall be adopted in
consultation with R&B(PPP).

* Design and location of route marker signs shall be as per IRC: 2-1968. The design of highway
kilometre stones and 200 m stones shall be as per IRC: 8-1980 and IRC: 26-1967 respectively.
The boundary stones shall be as per IRC: 25-1367.

*  Road Delineators shall conform to IRC: 78-1981.

s All road signs shall he of retro-reflective sheet of high intensity grade with encapsulated lens
fixed over aluminium substratum conforming to MORT&H Specifications for Road and Bridge

Works.
4,23 ROAD MARKINGS

=  Road markings shall be as per IRC: 35-1997. These markings shalf be applied t6 road centre
lines, edge lines, continuity line, stop lines, give-way lines, diagonal/chevron markings, zebra
crossing and at parking areas by means of an approved self propelled machine which has a
satisfactory cut-off value capable of applying broken lines automatically.

* Road markings shall be of hot applied thermoplastic paints with glass reflectorrising beads
conforming to MORT&H Road and Bridge works (4th Revision) specifications.

s  Traffic safety measures

The design layout and materials chosen for the safety barrier shall suitably blend with the
surrounding and shall further conform to IRC: SP-44-1994 and the circulars of MORT&H

=  Pedestrian guardrail shall be designed te control and guide pedestrian movement safeiy.

s Single W-Beam Metal Crash Barrier shail be installed mainly at major hazard locations. It will
also generally be installed on sections of the road {a) where the embankment height is mare
than 3m (b} bridge approaches and (¢} on the outside of curves. These Guardrails shall be
installed along the edge of the outside shoulder with an offset of 2.5m from the edge of the
pavement of carriageway.

*  Double-sided W- Beam Crash Barriers shail be provided at locations where the median width is

1.20m.

All necessary road safety measures should be taken during the execution of the project. It will be
mandatory for the contractor to strictly adhere to the safety norms such as wearing of helmets and
reflective jackets etc for workers, fixing proper barricades such as cones, delineators and sheet
barriers during the construction. Suitable provisions shall be made in the general specifications in

the tender documents.
4.24  WAY SIDE AMENITIES

The common facilities like petrol pump, first aid, police station, restaurant, vehicle parking, etc. have
been included in the general layout planning for the wayside amenities. The guidelines issued by the
Ministry of Petroleum shall be followed in respect of Petrol Pumps. These facilities shall be planned

at about 50Km interval.

4.24.1 Bus Stops

The design of pick up bus stops conforms to IRC: 80-1981. These shall be structurally safe,
aesthetically pleasing and functional so as to protect the waiting passengers adequately from sun,

Feedback Infra Pvt. Ltd. 3-18 National Highway Authority of India
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rain and wind. These stops shall be provided an both up & down side of Traffic in the populated
areas.

4.24.2  Parking Areas

Parking shall be designed in the form of rectangular area parallel to the road and separated from the
~arriageway by a separator. The design will be based on the detailed traffic studies carried out.

4.24.3  Water Harvesting

Suitable water harvesting schemes shall be designed in the case of unlined open drains. Care shall be
taken to minimize waste of water by providing suitabie slopes and provision of filter media below

Lhe unlined drains.

4.24.4 Rest Areas

Rest areas shall be designed as per the assessment of public expected to use the facility. The rest
areas may be included in the Wayside Amenities as described above.

4.24.5 Weighing Stations

The weighing station shall be provided near Tall Plazas so that over-loaded vehicles could be
checked. The type of weighing system suitable for the project shall be brought out in the report, duly
discussing the merits of each type of the state of the art and basis for recommending a particular

/stem.
4.24.6  Truck lay-bye

The design of truck lay byes will be carried out as per MORT&H Circulars.

4.24.7  Arboriculture and Landscaping

The arboriculture and landscaping of the project road area shall be so designed as to give an
aesthetic and pleasing sense to the users. Broadiy the following features will be taken care of:

¢ As far as possible the existing trees / plants are retained to the extent possible,

* Landscape treatment of the project road including open space around the project corridor will
be designed through planting of trees and ground cover of appropriate varieties and
landscaping of locations with a view to beautify the highway and making the environment atong
the highway pleasing.

¢ The tree plantation shall be done as per the scheme to be discussed and finalised with R&B
officials
The treatment of the highway embankment slopes shall he made as per recommendations

contained in IRC: 56- 1974.
s  Pitching works on the slopes shall be as per MORT&H Specifications.

4.24.8 Toil Plaza

The design of Toll Plaza shall be based on the Technical considerations such as traffic segregation, Q
length and the average waiting time,

Feedback infra Pvt. Ltd. 4-18 National Highway Authorlty of India
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4,25 PAVEMENT DESIGN

4.25.1 General

As per the TOR, the pavement type at this stage shall include both rigid and flexible pavement
options.

The design shall be based primarily on IRC Guidelines but the Consultants shafl alsa use international
practices as given by AASTHO etc.

The design period shall be fifteen (15) years for the flexible pavement type and thirty (30} years for
the rigid pavement type.

Laboratory tests would not carried out, however from the Consultant’s previous experience, the CBR
for the sub grade can be safely assumed as 8%.

For the design of the overlays for the existing two-lane pavement, the strengthening work shalf take
due considerations of the strength of the existing pavement. The overlay thickness shall be worked
out for each road segment homogeneous in relation to condition, strength and sub-grade

characteristics.

The rehabilitation shall also include the provision of a regulating layer or geo-grids, etc. Likewise, for
existing pavements with acceptable levels of cracking, provisions of a crack inhibiting layer will also

be included.

The paved shoulders shall be an integral part of the pavernent far the main carriageway. The design
requirements for the carriageway pavement shall therefore be applicable to the design of the paved
shoulders also. The design of the granular shoulders shall take due consideration of the drainage

conditions besides the structural requirements.

The pavement design task shaill also cover working out maintenance and strengthening
requirements and periodicity and timing of such treatments and overlays.

In case of existing pavement, occurrence of shoving / depression at frequent locations near the
edges would be observed.

4.25.2 Axle Load Scenario

IRC: 37 deals with the design of flexible pavements based on the California Bearing Ratio method
and cumulative axle load repetitions. Vehicle damage factors (VDF) for various vehicles are required
to be derived on the basis of the axle load survey.

Other broad design parameters are:
4.25.3 Flexible Pavement Design
The flexible pavement design as per IRC:37 suffers from the fellowing drawback:
i) The design curves corresponding to the standard axle load repetitions

terminate at 150msa while the traffic loads on the proposed Project
Road during the design life of 20-30 years will far exceed this value.
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i) It is well known that the following variables influence the fatigue life of a

bituminous pavement material:

Pavement Temperature;
Percentage of Bitumen content;
Age of Bitumen;

Leve! of strain cycle;

Frequency of loading.

i} While the Revision of the IRC Code for Flexibie Pavements does reflect
these wvariables by presenting three different pavement [/ air
temperatures, the strain model assumed by us, on the other hand, tends
to incorporate the effect of these variables.

iv) It is observed that IRC:37 also presents a very high sub-grade strain
criteria, which is found to be approximately twice that of the alternative
Western European standards. Likewise, the sub-grade strain criteria is
not sub-divided into different strength criteria. The standard catalogue
of pavement designs is then applied to sub-grade strength in the
conventional manner. No formal method is put forward giving different
criteria for arid, semi-arid or wet areas.

4.26  DESIGN CONSIDERATIONS

4.26.1 Design Life

The design life of the pavement has been assumed to be 15 years in the case of flexible pavement
and 30 years in the case of a rigid pavement design. However since the traffic demand estimates
have been done, as per the ToR, of a thirty year horizon period, the design life of the pavement in
the case of even the flexible type, has been extended to a similar horizon period, through the
incorporation of suitable additional averlays at the end of 15 years.

For the purpose of the design, a construction period of one year has been assumed.

Likewise, as per IRC Guidelines, the design life for the surfacing is assumed as 10 years, and for the
base and sub-base courses, a 15 years design life has been assumed. An overlay comprising of a
bituminous concrete layer is to be provided at an interval of five years so as to reach the 15 years

service design period.
4.26.2 Design Traffic

For the purpose of structural design only the number of commercial vehicles of laden weight of 3
tonnes or more and their axle loading will be considered. To obtain a realistic estimate of design
traffic due consideration shall be given to the existing traffic or that anticipated in the case of new
constructions, possible changes in road network and land use of the area served, the probable

growth of traffic and design life.

4.26.3 Adoption of Vehicle Damage Factors
The vehicle damage factor is a multiplier for converting the number of commercial vehicles of

different axles loads to the number of standard axle-load repetitions. The vehicle damage factor is
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arrived at from axle load surveys on typical road sections so as to cover various influencing factors
such as traffic mix, type of transpertation, type of commadities carried, time of the year, terrain,

road conditions and degree of enforcement,

Axle load survey has been envisaged for the present scope of study, so that VDF factors derived will
be used to determine the number of axle load repetitions to design the pavement crust,

4.26.4 New flexible pavement
»  New flexible pavement will be designed as per IRC: 37

»  New flexible pavement shall comprise of Bituminous Concrete (BC) using as wearing course laid
on Dense Bituminous Macadam (DBM}. Wet Mix Macadam {WMM]) shall be provided ta act as
a base course. The sub-base shall comprise of granular material conforming to the grading,
density and other physical requirements stipulated in MORT&H Specifications.

4.26.5 Strengthening of existing pavement

+ Strengthening of the existing pavement shall be done in accordance with IRC: 81-1997. The
strengthening layer shall comprise of 8C and DBM overlaid with BC surfacing on existing
Bitumen,

»  Before laying the overlays, profile corrective course on the existing carriageway shall be carried
out with BM / DBM / WMM / GSB as the case may be.

4.26.6 Pavement drainage

To ensure internal drainage of the pavement, the GSB layer, where black cotton soil is not met with,
shall be extended to full width across the shoulder on the embankment to the side drain.

# In the black cotton sections, a 225mm thick sand blanket layer shall be provided over the
subgrade, which shall extend to the embankment side slope.

e The finished pavement profile shall be so designed that the bottom level of the sub-grade
always remains above the high flood ievel by 1.0 meter.

4.27  TYPICAL CROSS SECTIONS

Proposed typical Cross-Sections are presented in drawings and details of 2ach typical cross section is
described in Chapter 1.0.

4.28  SPECIFICATIONS

The materials to be used in the Project work and the specifications for execution of work shall
conform to “MORT&H Specifications for Road and Bridge Works 4th Rev. 2001”. However special
Technical Specifications shall be framed wherever MORT&H specifications need change /
amendments. Where these specifications are silent with regard to certain specifications for the
material in question, in that case, specifications under Bureau of Indian Standards / AASHTO / ASTM
/ BS or any other international standard shall apply. But where these specifications are also silent,
the specifications based on sound engineering practices shall be followed after due consultation

with R&B official.
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4,29 ENVIRONMENTAL AND SOCIAL ASSESSMENT

Based on the detailed report on environmental and social assessment of potential critical impacts,

omplying with the State, GOI, ADB / World Bank environmental requirements, environmental
design will be prepared for enhancement of areas within the ROW, which would have suffered
environmental degradation as a result of the proposed highway improvement.

30  DESIGN STANDARDS FOR BRIDGES/STRUCTURES

The cross drainage structures shall be classified as culverts, minor bridges and major bridges
depending up on the length of structure as per JRC standards. Structures up to 6m length fall into the
category of culverts, more than 6m and up to 60m in length as minor bridges and beyond 60m as
miajor bridges. The design standards and loading to be considered for culverts, bridges, underpasses,
flyovers and ROB's shall be those laid down in the latest IRC codes and/or 1S codes. Where the said
codes are found wanting or are silent other codes at national or international level shall be followed
in consultation with the client. ROBs shall be planned and designed in consultation with the

concerned Railway Authorities.

Sl. No. | Description Details
1 Design Speed 100 Kmph
2 Vertical clearance over NH/SH 5.5m
3 Vertical clearance over rail 7.30m

7 The {IRC) codes will be the basis of bridge designs, underpasses and flyover/ ROB's. For items
not covered by latter, provisions of Special Publications and Specification for Roads and Bridges
published by IRC shall be followed.

Grades of Concrete for superstructures will be as per MORT&H Specifications and {RC
Standards. The Minimum grade shall be M40 for PSC and M30 for RCC respectively.

3. For substructures and foundations, the concrete grade will not be lower than M30 except for
well steining and bottom plug where M25 concrete will be used. For PCC substructures

minimum grade of M20 will be adopted.
4, For all new 3-lane structures, 3-lane live lcad will be considered as per IRC-6.

5. Locations of new Minor Bridges will generally be guided by the alignment of the highway. But,
for major bridges, the bridge location and its alignment shall override the highway requirement
In that portion.

&.  On economic considerations and for ensuring good riding quality, wherever passible, for the
new bridges the layout of the existing bridges having a number of small spans will be modified
by decreasing the number of spans, maintaining the piers paratlel and in line with those of the

existing structure.

7. The deck will have 2.5% unidirectional camber/cross fall and the wearing course will be of
uniform thickness of 15 mm Mastic and 50 mm BC. For high traffic density, thickness of mastic
and BC shall be 25 mm and 40 mm respectively.

8. In general it has been observed during the preliminary study that the type foundations for the
existing bridges have not suffered any distress.

Feedback Infra Pvt. Ltd. 4-23 National Highway Autharity of India
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9. Pile foundations may be adopted for flyovers and ROB structures, depending on
the properties of the strata based on sub-soil investigation reporis.

Width of New Bridges

IRC: SP:84-2014 manual guidelines are to be followed.

Flyovers

Where flyovers are proposed, minimum vertical clearance above the cross roads will be 5.5 m.
Planning for New Bridges

In general, the following aspects are taken into account while planning for the new bridges and
structures:

»  Proper location of bridge and geometrics of approaches;
*  Linear waterways and minimum vertical clearances;

«  Satisfactory geological conditions;
» Aligning the piers with those of the existing structure to avoid cross currents, eddies and

obstruction to flow;
»  Minimum distance from the existing structure shall be in consistent with construction

requirements and hydraulic consideration;
»  Modular approach in design for both superstructure and substructures;
*  Minimum number of spans consistent with road deck levels and minimum vertical clearance

above design HFL
»  Continuity {Except deck continuity) to be provided in superstructure for better riding quality.

Planning for New Culverts
For culverts, following guidelines will be followed:

{a) For culverts in new carriageway, minimum span and vent height will be kept equal to that of
those in the existing carriageway; raising of deck level according to highway alignment will be made

wherever required.

(b} Weak and non-functional culverts to be dismantled and new culverts to be constructed matching
with highway plan and profile.

(€] For concentric widening to four lane, new PCC abutments will be provided on both sides of the
existing culverts. Existing stab is to be dismantied and new slab with specified camber to be cast for
the full width.

{d} Culverts in service road locations to be extended up to the road side longitudinal drain.

{e) In new alignments and bypasses, sufficient numbers of balancing culverts are to be provided
wherever alignment crosses through flat agricultural fields and lies in close vicinity to high
embankments of railways and flood bunds.

Feedback Infra Pvt. Ltd. 4-24 National Highway Authority of India
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(f) In case of culverts whose bed and floor have scoured off severely and considerable afflux is
observed, the same will be replaced with new culverts having adequate verits or with a minor bridge,

based on adequate hydroiogical studies.

(g) Culverts will be designed for IRC Class-A / Class-70R Tracked / Class-70R Wheeled Loading as per
relevant IRC Codal Provisions,

{h) Culverts shall be constructed for full formation width of the roadway.

(1) For pipe culverts, expansion chambers shall be provided at median/ between main carriageway
and service road for proper maintenance.

{i}) All cross drainage pipe culverts with less than 900 mm diameter shall be replaced with new 1.2 m
{minimum) diameter pipe culverts.

(k) All new pipe culverts shall be of minimem 1.2 m diameter.
Repair / rehabilitation of existing bridges
Repair and rehabilitation of existing bridges will be recommended based on present status of the

bridge. Before taking up any repair {except for items essential for road user safety/ make safe items),
a detailed condition survey shall be carried out far finding out the cause of distress and to suggest

the rehabilitation / strengthening measures required.

Feedback Infra Pvt. Ltd. 4-25 Nationai Highway Authorlty of India
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CHAPTER 5 - TRAFFIC SURVEYS &
ANALYSES

Hyderabad - Manneguda Road
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CHAPTER5.  TRAFFIC SURVEYS & ANALYSIS |

|

51 INTRODUCTION

This report presents the traffic studies and analyses carried out for addressing various objectives and
issues pertaining to provide the Techno-Economic Feasibility Study and Transaction Advisory Services
for 7 State Roads in the Stote of Telangona, India. The results of this analysis will form inputs for
forecasting future traffic, planning and designing the pavement, developing capacity augmentation
proposals, designing the toll plaza and design of intersections along an the project road.

A thorough knowledge of the travel characteristics of the traffic using project road of State Highways
Road-04 is essential for future traffic estimation. Hence, detailed traffic surveys have been carried
out to assess the baseline traffic characteristics on SH-04 between the Hyderabad CRR junction and
Manneguda road {from ex km 14.000 to ex km 59.500).

The study aims to obtaining the existing traffic and travel characteristics on the project corridor and
forecasting the average annual daily traffic for project horizon year considering various canstituent
streams and for various scenarios.

5.2 IDENTIFICATION OF HOMOGENEOUS ROAD SECTIONS

The existing project stretch, which is having a length of 45.500 km, is divided into three
homogeneous road sections on the basis of traffic generation and dispersal nodes located along the
project road. The important dispersal / generation location identified along the project road include:

e  Quterring road jn at km 14.000 is the starting point of project stretch.

=  Moinabad at km 23.600 is a major settlernent and having four lane from ORR.

»  Chevelia at km 41.400 is the minor settlement, diversion paoint for Farooq Nagar.

s Manneguda at km 60.000 is the major settlement, diversion point for Vikarabad and end point

of project stretch.
Considering the above mentioned traffic generation/diversion point, the project stretch is divided

into three homogeneous section for the purpose of analysis and presentation of traffic and travel
characteristics. Table 5-1 gives the details of the homogeneous section defined for the study.

Tabie 5-1: Homogeneous traffic section

v Starting Endirl-g ' I ]
sectionNo. | Foistingkm | Place “Edstingkm | Place | Length
f | Km 14.000 | ORR Km 23.600 | Mainabad 9.600
f km 23.600 Near Moinabad | km41.400 | Chevella 17.800
[ It | km41.400 | Chevella | km59.500 | Manneguda | 18.100

5.3 SURVEY METHODOLOGY

5.3.1 Primary surveys and considerations

To capture traffic flow characteristics, travel pattern, speed characteristics, users’ preference
regarding toll imposition on traffic passing through the project road and other characteristics related
to miscellaneous requirements on the project road, following primary traffic surveys were
conducted.

s (lassified traffic volume caunt (CTVC)

s QOrigin = destination survey {OD)

Feedback Infra Pvt. Ltd. 5-1 National Highway Authority of India
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»  Axle foad survey
«  Speed and delay study

Traffic survey station for carrying out CTVC, OD and axle load surveys were selected after a site
reconnaissance considering the following parameters.

+  The station should represent homogeneous traffic section

*  The station should be free from urban and local traffic influence

¢+  The station should be located in a reasanably level terrain with good visibility

The summary of primary surveys conducted on the project corridor is illustrated in Figure 5-1 below.

Hyderabad —~ Bijopur Road (ORR - Manneguda section) — Traoffic survey plan
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Figure 5-1: Traffic surveys location map
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5.3.2 Classnf‘ed traffnc volume count

Site Visit by Yadayya, DEE Kodanga! D,-ws:on

The CTVC survey was conducted at two locations, the count locations are representing mid block

count station for homogeneous section of project stretch. The count was conducted continuously for

7 consecutive days and for 24 hours at count location. The surveys were as per guidelines illustrated

in IRC: SP: 19 — 2001, 'Manual for Survey, Investigation and Preparation of Road Projects’. For
rying out the counts, the vehicles were grouped under the following categories (

Table 5-2).

Table 5-2: Vehicle classification system

| Motorised traffic
2 wheelers: Scooters, bikes, motor cycles and mopeds etc

3 wheelers including zuto rickshaw

Passenger Car Car, jeep, taxi & van

Bus Mini bus

Govt. bus

Private bus

Truck Light commercial vehicles (LCV)

2 Axle truck

3 Axle truck

4 to & Axle Truck

Truck with more than 6 Axle

Other Vehicles Agriculture Tractor, Tractor & Trailer
Slow moving vehicles

Bicycle

Cycle rickshaw
Animal drawn
Mand cart

For the purpose of count, a day was divided into two shifts of 12 hours each and different groups of
enumerators with a supervisor were assigned for each shift. The count data was recorded at 15-
minute intervals for each vehicle group for each direction of travel separately. Trained enumerators
were deployed for counting and recording by making tally marks in the five-dash system. This traffic
data is used for working out traffic characteristics analysis and forecast, capacity augmentation and
toll analysis. The schedule of survey is given in Table 5-3.

Feedback Infra Pvt. Ltd. 5-3 Natlonal Highway Authority of india
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Table 5-3: Schedule of traffic volume count survey

Location Survey Location Existing km Date
CTvC 1 Tholkatte km 32.200 06-01-2015 to 09-01-2015
CTVC 2 Mirzapur km 57.300 06-01-2015 to 13-01-2013

5.3.3 Origin-Destination survey

The origin-destination survey was carried out with the primary objective of studying the travel
pattern of goods and passenger traffic along the study corridor. The results have also been useful for
identifying the influgnce area of the project road, estimating the growth rates of traffic and planning
tolling strategies and locating toll plaza on the most viable section of the project road. The tonnage
analysis will form vaiuable inputs for new pavement design as well as design of averlay on existing
pavement.

The survey was conducted at one location for a day [24 hours) as stated in Table 5-4. Roadside
interview method was adopted for the survey, in accordance with guidelines given by IRC: 5P 19
2001. The road users were interviewed by trained enumerators to ohtain the required data under
the guidance of traffic engineer and supervisors. During the surveys the information pertaining to
trip length, trip purpose and occupancy as applicable for various vehicle types were recorded.

Table 5-4: Schedule of origin - destination survey .

Location Survey focation/ section J Existing krn Date
oD 1 Mirzapur | km 57.300 12-01-2015

5.3.4 Axle load survey
Axle Load Survey has been carried out in order to estimate vehicle damage factor {VDF) for using in

design of overlay on existing pavement and new pavement design for additional lanes

Feedback Infra Pvt. Ltd. 5-4 National Highway Authority of India
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The survey was carried out at one location as shown in Table 5-5, using portable weigh pads. Axle
loads of LCVs, and two, three and muiti axle trucks are recorded on random sampling basis. The
vehicles were stopped with the help of police and the drivers were directed to stop their vehicles in
such a way that wheel of each axle can be weighed using the weighing pad. The readings were
recorded by trained enumerators for each axle separately. In addition, information about origin,
destination and type of goods transported by commercial vehicles are recorded.

Table 5-5: S5chedule of axle load survey

Lacation Survey location/ section Existing km Date
ALl | Mirzapur km 57.300 12-01-2015

5.3.5 Speed and delay survey

The speed and delay survey was conducted using moving car observer method. It was conducted for
the entire project stretch. The study corridor was divided into suitable sections based on the traffic
characteristics of the corridor. The test vehicle was run at the perceptible average speed of the
traffic stream along the road. The observers inside the test vehicles recorded travel time and
stopping delay timings along with the causes of delays. The test vehicle was made to travel on both
directions of travel covering different peak and off peak traffic flow conditions.

54 DATA ANALYSIS

£.4.1 Traffic volume count

The classified traffic volume count survey data for one count location is analysed in order to obtain
the following traffic characteristics:

= Average hourly variation of traffic volume

«  Daily variation of traffic volume

s Average Composition of traffic

» Directional distribution of traffic

e Average Daily Traffic (ADT) volume
Daily and hourly variation of classified traffic flow is recorded by conducting traffic count at one

strategically selected traffic count station. Recorded traffic data has been converted into Passenger
Car Units using PCU factors as shown in Table 5-6. These equivalency factors are extracted from IRC:
64 — 1990, 'Guidelines for Capacity of Roads in Rural Areas’.

Table 5-6: Passenger car equivalency factors

:_S_I_ o. | Vehicle Type | PCU Factors
L1 ! Two Wheeler = 0.50

2 | Auto—rickshaw i 1.00

3 Car / leep / Van / Tempo 1 1.00

4. | MiniBus 1.50

5. Standard Bus 3.00

6 Light Commercial Vehicle {(LCV), Agricultural Tractor | 1.50

7 Two Axle Truck 3.00

8 Three Axle Truck S 3.00

9 Truck Trailer 450

10. Agriculture Tractor-trailer ! 4.50

11. | Animal Drawn 8.00

12, | Cycle ) I 0.50

13. | Hand Cart ' 3.00

14. | Cycle Rickshaw - 2.00

Feedback Infra Pvt. Lid. 5-5 Mational Highway Authority of India
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5.4.2 Average daily traffic (ADT)

Traffic volume count data for 7 days at each location was averaged to determine Average Daily
Traffic (ADT). Traffic volume count summary sheet for each count location along with ADT tables
were presented in Appendix 5.1 to this report. The count locations ADT by vehicle type is presented

in Table 5-7.
Table 5-7: Average Daily Traffic at count location

. km 32.000 | km 57.300
Mode of Vehicle Thaolkatte | Mirzapur

Car / leep / Van [Private) 2636 2958
Car / leep / Van {Taxi) 254 263
Local/Shared Car 42 134
Mini Bus 23 23
School Bus 74 26
Govt. Bus 445 342
Pvt. Bus 29 44
LMV 474 470
LCV {4 Wheels) 122 183
LCV (6 Wheels) 268 387
2 Axle 187 463
3 Axle 352 693
MAV {4 - 6 Axles) 312 685
MAV { 7++ Axles) 0 0
3 Wheeler / Auto (G) 121 97
3 Wheeler / Auto {P) 166 578
2 Wheeler 2464 2832
Tractor 10 17
Tractor with Trailer 9 25
Cycle 9 22
Cycle Rickshaw 0 0
Animal Drawn o 4
Toll Exempted Vehicles 58 36
Passenger Vehicles 6168 7234
Freight Vehicles 1878 3022
Slow moving vehicles 9 26
Motorised 2046 10256
Non motorised 9 26
Tollable Vehicles 5218 6671
Non-Tollable Vehicles 2837 3611
Tollable PCU 8691 12501
Non-Toilable PCU 1664 2310
Totol (Vehicles} 8055 10282
Total {PCU) 103538 14811

The traffic count location represents the homogenous section. The entire project section was divided
into three homogenous sections. The project road section, which is between Quter ring road to
Moinabad is already constructed to four lane. Chevella to Manneguda section carries more traffic (in
terms of numbers and PCUs respectively). The proximity to connect the Vikarabad, Mannegud Pargi,
Kodangal and Telangana Boarder and surrounding areas to Hyderabad is the reason for having more
traffic on the section of the project road.

Feadback infra Pvt. Ltd. 5-6
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Traffic volume exhibits considerable variations in both passenger and commercial traffic. Goods
vehicular movements follow the same trend throughout the day whereas passenger vehicles’ flow

falls in night time.

share of passenger traffic is varying from 70.4 % to 76.6%, whereas the share of freight traffic is from
23.3 % to 29.4% and siow moving vehicles having 0.1% to 0.3%.

* 2.1 Annual average daily traffic (AADT)

AADT is the base year {2014-15) traffic. This is a product of ADT and seasonal variation factor.
Seasonal variation factor can be derived using various methods. Vehicle data from toll booths check
posts etc. or sale details of petrol and diesel fuels along the corridor are the commanly used sets of
fata. In the present case fuel sale data is used, which is collected from various fuel outlets along the
project stretch. Sales of motor spirit or petrol (MS)] and high speed diesel {H5D) in each month for
the last one year are used to arrive at seasonal correction factors.

Due to high disparity in data values, the SCF values have shown high variation in SCF values. For
present study, the values are discarded and SCF has taken as unity. The AADT values of base year
(2014-15) has been used for the traffic volume projection up to horizon year and projected traffic

lume for horizon years has been used in design of pavement and for projecting the tollable traffic.
Summary of ADT & AADT are shown in Table 5-8.

Table 5-8: Strmmmary of ADT and AADT at count location

Sl. No. Location ADT AADT
Nos. PCUs Nos. PCUs
1 km 32.000 8053 10352 8053 10352
2 km 57.300 10282 14811 10282 14811

5.4.2.2 Composition of traffic

Seven days average composition of tollzble traffic at count locations is presented in

Figure 5-2 and Table 5-9 shows the average composition of total traffic at count locations.

Table 5-9; Average total traffic composition at count locations

. km 32.000 km 57.300

Maode of Vehicle Nos. % Nos. %
Car/leep/Van 2636 | 32.7 | 2958 | 288
Taxi 254 3.2 263 2.6
Local/Shared Car 42 0.5 134 13
Mini Bus 23 0.3 23 0.2
School Bus 74 0.9 26 0.3
Govt. Bus 445 55 342 3.3
Pvt. Bus 29 0.4 44 0.4
LMV 474 5.9 470 4.6
LCV (4 Wheels) 122 1.5 183 1.8
LCV (6 Wheals) 268 3.3 387 3.8
2 Axle 187 2.3 463 4.5
3 Axle 352 4.4 693 6.7

Feedback Infra Pvt. Ltd. E-7 National Highway Authority of India
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) km 32.000 ki 57.300
Made of Vehicle Nos. % Nos. %
MAV (4 - 6 Axles) 312 3.9 635 6.7
MAV { 7++ Axles) 0 0.0 0 0.0
Auto(G) 121 1.5 97 0.9
Auto(P) 166 21 578 56
2 Wheeler 2464 | 30.6 2832 275
Tractor 10 0.1 17 0.2
Tractor+Trailer 9 0.1 25 0.2
Cycle 9 0.1 22 0.2
Cycle Rickshaw 0 0.0 0 0.0
Animal Drawn 0 0.0 4 0.0
toll Ex Veh 58 0.7 36 0.4
Passenger Vehicles 6168 | 76.6 | 7234 | 704
Freight Vehicles 1878 | 23.3 | 3022 | 294
Slow Moving 9 0.1 26 0.3
Motorised BD46 | 99.9 | 10256 | 99.7
Non motorised 9 0.1 26 0.3
Tollable Vehicles 5218 | 64.8 6671 64.9
Non-Tollable Vehicles | 2837 | 352 | 3611 | 35.1
Total [Vehicles) 8053 | 100.0 | 10282 | 100.0

W Carfleep/Van

o Taxi
& LocalfShared Car
B Mini Bus
& School Bus [
E Govt. Bus
8 Pvt. Bus
LMY
LCY {4 Wheels}
& LCV (6 Wheels)
2 Axle
3 Axle
MAV (4 - 6 Axles)
MAV { 7++ Axles)

Figure 5-2: Vehicle Composition (Tollable Vehicles)

5.4.2.3 Hourly variation of traffic

Average hourly variation of traffic for count location is shown in Figure 5-3. It is observed that traffic

Feedback Infra Pvt. Ltd. 5 National Highway Authority of India
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flow in day and night has considerable variation in volume. At count location peak flow happens in
evening 15.00 - 16.00 at location 1 and 18.00 — 19.00 at location 2.
At count location the commercial vehicles have no such variation in day as well as night but the

passenger traffic considerable decrease at night.
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Figure 5-3: Hourly traffic variation at count location

5.4.2.4 Daily variation of traffic volume
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Daily variation of traffic for count location is shown in Figure 5.4. Daily variation of traffic in terms of
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Figure 5-4: Daily variation of traffic at count location

day factors at count location is presented in Table 5-10.

Table 5-10: Day factors and maximum variations

07:00-08:00

Location Monday | Tuesday |Wednesday Thursday| Friday | Saturday | Sunday
km 32.000 2.5 3.3 18 -5.1 2.7 0.4 -5.7
Feedback Infra Pvt. Lid. 59 National Highway Authority of India
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Location Monday | Tuesday |Wednesday|Thursday| Friday | Saturday | Sunday

km 57.300 -12.3 -1.4 -0.4 -85 9.2 7.2 6.3

Daity traffic for 7 days at count location in histogram form is presented in Figure 5-5 and the
variation of daily total PCU is presented in Table 5-11. Also, maximum and minimum variations from

average in percentages are given.

Tabie 5-11: Daily Variation of Traffic Volume (PCUs)

Maximum variation
+ve (%) | -ve{%)
km 32.000 [ 10610 | 10695 [10536{ 9827 {10630 10395 | 9767 | 10352 3.3 5.7
km 57.300 | 12986 14599 | 14752 13550 | 16176| 15873 | 1575014811 9.2 -12.3

Location | Mon | Tue | Wed | Thu Fri Sat Sun | ADT

Day factor is the variation of each day’s traffic to the average daily traffic. Day wise variations are
ohserved at count locations Sunday observe lower traffic at first location and Monday at second
location. Monday, Tuesday at first location and Friday at second location has observed higher traffic
movement. The main attraction along this route is the presence of Vikarabad, Parigi, Kodangal,

Chevella, Chilukuru and Hyderabad.
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Figure 5-5: Daily variation of traffic at count Jocation across week
5.4.2.5 Directional distribution of traffic

Directional split at count locations is shown in Table 5-12. This is a useful input for capacity analysis
and pavement design. As seen, the directional split for up and down traffic is nearly equal.
Table 5-12: Directional split
Location Hyderabad ~ TS/KA border | TS/KA border - Hyderabad
km 32.000 517 48.3
km 57300 499 50.1

5.4.3 Origin - Destination Survey

The O - D survey has been carried out on random sample basis and sample size obtained for each
class of vehicle is shown in Table 5-13 below.

Feedback Infra Pvt, Ltd, 5-10 National Highway Authority of India
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Table 5-13: Sample Size for O = D Survey

[ s.No. | Vehicle type km 57.300
! 1 Car f leep / Van 29.94
2 Mini Bus 28.70
3 Bus 44 17
4 LMV 2957
5 LCV 21.73
6 2 Axle Truck 40.60
7 3 Axle Truck 2962
8 Multi Axle Truck 26.57 |

The collected data were entered into the computer and checked manually. Incorrect entries were
rected by cross-checking it with original field data sheets. The data was also checked for

inconsistencies. The checking included:

«  Trips from zones to zones which cannot possibly ply through the survey lecation
«  Vehicle type with their corresponding lead / load / occupancy for any inconsistencies

The checked and corrected data were used for final analysis.

5.4.3.1 Zoning system

For analysis of data collected from the field, i is required to code them for developing origin and
destination matrices of trips. To assess the local traffic more precisely the zoning system is

msidered in four levels.

Five zones were considered along the project corridor and six zones are in immediate influence area

id rest of the zones are considered as external zones. Neighbouring districts considered as 1A
iegion and remaining districts of Telangana and rest of India were grouped to form external
influencing zones. These considerations helped in arriving at 29 zones for the project. The zones are

listed in Table 5-14.

Table 5-14: Adopted z20ning system for the study

Zone No. Description Remarks
1 Hyderabad, Secundrabad, Golconda, Ambarpet HYD
2 Medchal, Bolarum, Maula ali, Lingampaili, BHEL, Gachibowii, Pocharam NE RR
3 Rajendra nagar, Himayat sagar, Shamshabad, Vanastalipuram, LB Nagar, Dilsukh

nagar, Manneguda SE RR
4 Furukhnagar, Yacharam, lbrahimpatnam, Rangapur SERR
5 Chilkur, Moinabad, Himayatnagar, Aziz nagar RR
b Chevella, Kesaram, Malkapur, Chinnashapur, tbrahimpalle RR
7 Allur, Mirjaguda, Kistapur, Angadi chittampally, Hastepur RR
2 Manneguda RR
9 Vikarabad, Marpalli RR
10 Pargi RR
11 Doma, Kulakacherila, Nancherala, Muhammadabad RR
12 Tandur, Peddamal, Bashirabad, Rukmapur RR
13 Bamraspet, Kodangal, Kothur MBN
14 Indanoor, Ravulapally, Chandrakal MBN
15 Husnabad, Daulatzbad, Kosgi, Bichal MBN
16 Rest of Mahabubnagar district MBN
17 Medak district MDK
18 Nalgonda district TS

Feedback Infra Pvt. Lid. 5-11 National Highway Authority of India
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| Zone Na. Description ] Remarks
19 | Nizamabad, Karimnagar, Adilabad districts ) [ 15
20 Warangal, Khammam districts B ) - _JI_S_
| 2_1 East godavari, West godavari, Krishna, Vishakhapatnam, Vizianagaram, Srikakulam | o
districts { AP
|22 | Rest of Andhra Pradesh | ap
23 Yadgir district : : LKA
24 Kalaburgi, Bidar districts - | kA
25 ' Bijapur district i KA
26 | Rest of Karnataka - kA
27 Tamil Nadu, Kerala - ) TN/KL
28 Maharashtra B MH ]
29 Rest of India __Roi

5.4.3.2 Expansion factors and development of O — D matrices

The origin ~ destination details were collected from the trip makers during the survey on sample
basis. Sampling varied with the changes in traffic flow across the day. Care has been taken to
eliminate any element of bias in sampling. Since data was collected on sample basis, expansion
factors are required to replicate the pattern as reflected in the sample to the total number of
vehicular trips made during the day. These expansion factors are calculated separately for each class
of vehicle. For example, if x, is number of cars interviewed and X, is the total number of cars counted
during the day, then X/x, would be the expansion factor for cars.

QO - D matrices are developed to assess the traffic movement pattern. These matrices actually speak
about distribution of trips for each zone as intra zonal and inter zonal movements. The vehicle wise
Q - D matrices are developed by multiplying the sample O — D matrix cbtained from survey data
with expansion factors. Accordingly 8 matrices, for different modes were developed for survey

location.

O — D matrices for different vehicle type for project road are presented in Appendix 5.2 to this
report.

5.4.2.3 Trip purpose
The trip purposes of passengers as revealed in shown in Table 5-15 and in Figure 5-6.

Table 5-15: Trip purpose of passenger vehicles
Location | Work | Business | Education | Social Religious / Tourism Others
km 57.300| 62.93 26.16 1.49 2.39 6.13 0.90

It was observed that the maximum number of trips contributed to work and business trips along the
corrider by the passenger car vehicle.

Feedback Infra Put, Ltd. 5-12 National Highway Authority of Indla
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ki 57.300
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Figure 5-6: Trip purpose [%}
5.4.3.4 Occupancy of Passenger Vehicles
The average occupancy of the passenger vehicles are provided in Table 5.16.

Table 5-16: Average Occupancy at survey location

Vehicle km 572.300
Car / Jeep 4.30
Mini Bus 9.50
Bus 43.71

5.4.3.5 Commodity groups and analysis

The different commodities recorded during the Q — D survey have been ciassified in 10 categories as
presented in Table 5-17. Due consideration has been given to include all possible commodities and
to categorize them into hamogeneous groups.

Table 5-17: Classification of commodities |

MNo. Commodity Type

1 Food grains and other agricuftural products _
[Rice, wheat, pulses, maize, chilly, sugar, cotton, coffee, tea etc.) |
Fruits, vegetables — Perishables
Building materials and Hardware
Petroleum, oil and lubricants (POL})
Minerals, chemicals, fertilizer, iron and steel
Finished and manufactured products
{Products of steel, machinery, electric & electronics, automobile, plastic etc.)
Parcel service
Miscellaneous goods (livestock, textile etc)
Empty vehicies
10 Cement

Lo N RV R=S JUY R

O 00|~

The commodity movement pattern along the corridor is analysed and presented in Table 5.18. The
percentage of each commaodity is shown mode wise at survey location. Figure 5.7 shows the bar

chart of each commodity. |

Table 5-18; Distribution of goods carried by commercial vehicles

Commodity type {in %}
Vehicle type 1|2|3l4|5|5|7|3f9|1° Total
km 57.300
Feedback Infra Put. Ltd. 5-13 National Highway Authority of India

cee 153




144

Four laning of NH-163 from Hyderabad {ORR Appa junction) {Design Km 14.000/Existing Km Tralfic Surveys &
14,000} to Manneguda (Design Km 60.391/Existing Km 59.500) [Design Length = 46.391 Km) in Analysis
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

tmv_ [1053 526526 [ 263 | 263 [ 789 0.00 | 0.0063.16 | 2.63 [ 100.00 |
v 1216270 | 5.41 Jo.oo 0.00 ‘2.70[ 2.05 | 4.05 | 67.57 | 1.35 | 100.00

| 2a 12109 4691016938 | 469 | 4.69 | 2.34 [ 4.6 26.56 [ 11.72 | 100.00 |
3A 345 | 172 862 | 3451034 | 1.72 1379 0.00 | 44.83 | 12.07 | 100.00
| mav 3.95 | 0.00 | 32.89 | 2.63 | 7.89 | 0.00 | 6.58 | 0.00 | 13,16 | 32.89 | 100.00
a5
40 |

35
Wkm 57,300
| 30 - |
25 -
-4
20 4
1 15
- 101
5
oL e B O o m B o B
| 1 2 3 d 5 B 7 8 9 10

Figure 5-7: Percentage distribution of commodities

The share of food grains and agricultrual products are around 15% followed by building materials,
wood products and hardware has a share of 13.1%. Cement products are having a share of 13.10%.
and all other category commodities are observed varying in between 2% to 5% only. The empty
vehicles plying on the corridor varying around 38.5% due to majority of the commodity movements
are either pickup or drop by the vehicles.

5.4.4 Axieload survey

Axle load survey has been carried out in order to estimate vehicle damage factor {VDF) for using in
design of overlay on existing pavement and new pavement for additional lanes.

5.4.4.1 Calculation of VDF

The vehicle damage factor is a muitiplier for converting the number of commercial vehicles of
different axle loads to the number of standard axle load repetitions. Design of new pavement for
additional lane or strengthening of existing pavement is based upon the cumulative number of 8.17
tonne equivalent standard axles (ESA) that will pass over during the 15-year design period. The
classes of traffic which lead to significant axle loads (or damage) to the pavement and accordingly
considered for design are; LCVs, two/three axle and multi axle trucks. Cumulative standard axle
{CSA) is calcutated in accordance with the guidelines provided in IRC: 37 — 2010 and IRC: SP 73 -
2007. The overloaded vehicles have serious adverse impact on the performance of pavement. It has
been ascertained that the damaging effect of axies on flexible pavement is approximately
proportional to the fourth power of the axle load.

Equivalency factors as recommended by IRC have been used to convert the axle load spectrum into
an equivalent number of standard axles. Equivalency factors as recommended by IRC have been
used to convert the axle load spectrum into an equivalent number of standard axles. The
equivalency factors are derived for each axle load category from the fourth power rule. The product

Feedback Infra Pvt, Ltd. 5-14 National Highway Authority of India
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of frequency of axles for each axle load category and corresponding equivalency factors gives the
ESA for corresponding axle load category. The VDF is calculated by dividing the total number of ESA
by the number of vehicles weighed. The calculated VOF of LCV, 2 axles, 3 axles and multi axle trucks

are shown in
Table 5-19 below.

Table 5-19: Observed and recommended VDF

. Location km 57.300
Mode Hyd — Border Border - Hyd Combined
LCY 0.06 065 | 037
I 2-axle 180 175 | 179 _
3-axle 2.20 3.47 | 267 |
Mav 3.08 917 | 58
Bus 0.72 B o J 072

5.4.4.2 Computation of Design Traffic

The design traffic is considered in terms of the Cumulative Standard Axles (CSA) to be carried during
the design life of 20 years on the road. The computation involves initial volume of commercial
vehicles per day, lateral distribution of traffic, growth rate, design life in years and vehicle damage
factor {(number of standard axle per commercial vehicle) to convert commercial vehicles to standard

1iles.

The following equation has been used to calculate the cumulative number of standard axles in
accordance with IRC: 81 - 1997 and IRC: 37 — 2001.

385x Al(1+7) “1le

N, .
Where
Ns = The cumulative number of standard axles to be catered for in the design.
A = initial traffic, in the year of completion of construction, in terms of the number of
commercial vehicles per day duly modified to account for lane distribution.
r = Annual growth rate of commercial vehicles, %
X = Design life in years
F = Vehicle Damage Factor (number of standard axles per commercial vehicle}

The Million Standard Axles (MSA) from base year to horizon year for commercial traffic has been
estimated using VDF values derived from axie load survey for LCY, 2, 3 and multi axle trucks. The VDF
values for both directions are used for calculations, in project stretch. The calculated MSA values are

discussed in the Pavement design chapter.

5.4.5 Accident scenario

The improvement proposals have to address the safety issues on project corridor, and road
accidents are the direct and most powerful indicators of safety hazards on the road. The accident
records were collected from Chevella police staticns which has the project corridor falling under
their jurisdiction for the past. The summary of the accidents held on the road are presented in Table

S-20 below.,

Feedback Infra Pvt. Ltd. 5-15 National Highway Authorlty of India
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Table 5-20: Accident summary

Particulars 2012 2013 2014
No of accidents 34 43 43
Na of persons died 25 27 26
No of persons inured 68 48 65
No of vehicles involved 56 75 72

The police records state that majority of these accidents were either due to over speeding or
negligent driving. The discussions held with police officials and local residents reveal that the poor
geometrics, riding conditions, potholes, edge draps, lack of shoulders, criss crossing of pedestrians
and cattle etc. were leading to accidents, though specific accident black spots were not identified.
The improvement proposals will be addressing these issues for the safety of road users and other

stake hoiders.

5.4.6 Speed and delay survey

Speed and delay survey is carried out during marning and evening in both peak and off peak hours
and for both directions of project road. The journey time, journey speed, running time and running
speed along the project road are shown in Table 5-21,

Table 5-21: Observed running time and speed along the project stretch

: Average Average Average Average
Homogeneous road Distance | , . ! D .
i journey time | journey speed | running time | running speed
section km " "
min km/hr min km/hr
Peak hour
ORR - Moinabad 9.6 11.2 51.4 10.9 52.8
Moinabad - Chevelia 17.0 201 50.7 20.0 51.1
Chevella — Manneguda 10.0 25.2 23.8 25.0 24.0
Off-peak hour
ORR — Moinabad 9.6 10.7 53.8 9.8 58.8
Moinabad -~ Chevella 17 18.7 54.4 185 55.2
Chevella - Manneguda 10 24.4 24.6 243 247

It is observed during the survey that the good riding condition helps in attaining the average peak
hour speed of 52 kmph and off-peak hour speed of 58 kmph. The survey data can be used for
analysing the bypass options for the delays generally occurring in built-up areas.

5.5 TRAFFIC FORECAST

5.5.1 General

Investment priorities are governed by the traffic demand, assessed benefits and cost of the project.
Demand plays the important role, governing which type of facility / infrastructure needs to be
created. This in turn determines likely benefits and costs to develop the same. A highway project of
this nature calls for significant investment. Prediction of traffic demand becomes an important task
and has to be carried out near accurately. Accurate estimation of traffic has direct bearing on the
viability of the project. Recognizing this, efforts need to be made to carefully assess all the
parameters that help in predicting the traffic demand in future, which neacessitates realistic
estimation of traffic growth rates. Traffic growth on a road facility is generally estimated on the basis
of historical trends. In the present case, traffic growth rates have been estimated using elasticity
method as per IRC: 108 — 1996. Demand changes are usually because of shifts in the pattern of

Feedback Infra Put. Lid. 5-16 National Highway Authority of india
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economi¢ activities in the surrounding regicns. Hence, future traffic estimation necessitates a
preview, however imprecise, of the probable pattern of future growth of the economy.

58.5.2 Past vehicle registration details

It is revealed from OD survey that the project stretch is mainly influenced by Telangana and
Karnataka states. For establishing growth rates, data of Telangana & Andhra Pradesh, Karnataka and

India have been cons

idered.

The vehicle registration data for Andhra Pradesh and Commercial vehicles in India have been
collected and presented in Table 5-22 below.

Table 5-22: Past vehicle registration data

Year | Twowheeler | Car/Jeeps |  Bus | Commercial vehicles
TS&AP
2004-05 3781537 523025 39876 163028
2005-06 4181080 550311 41622 174735
2006-07 4686543 634708 45359 196703
2007-08 5262009 731711 51477 218730
2008-09 5851816 826961 57817 233412
2009-10 6514516 910616 60651 236208
2010-11 7488694 1025385 64619 241660
2011-12 8608056 1215058 73439 257852
CAGR 12.47 12.80 9.12 6.77
TS&AP
2004-05 3957742 614914 88267 179566
2005-06 4313910 716490 94875 219200
2006-07 4972750 826571 79907 247293
2007-08 5379728 208337 86185 261362
2008-09 5925914 992060 132862 345343
2009-10 6404905 1113624 144107 377495
2010-11 7033045 1248151 150086 4154891
2011-12 7737366 1394928 156640 454582
2012-13 8575104 1558832 165173 506340
CAGR 10.52 11.06 7.82 11.25
india
Year CVs ('000} Source :
2000-01 2048300 Road Transport Year Book by MORTH Publication, Govt. of indio
2001-02 2973720 j:r:;a;s;:;r::;,‘f transport, Govt, of Telangana and Govt. of
2002-03 3491637 Road tronsport department, Govt, of Kornatoko
2003-04 3748484
2004-05 3877632
2005-06 4274984
2006-07 5118880
2007-08 560{938
2008-05 6040924
2009-10 6431926
2010-11 7064495
CAGR 9.13

£.5.3 Past growth of the economy
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Growth of traffic on the project road is influenced by existing development and future growth
prospects of the influencing regions. The time series data of state income NSDP at constant (2004-
05) prices, state population, per-capita income of PIA state and GDP as published by Central
Statistical Organization have been collected and studied to assess the past performance of the
influencing state economies. Table 5-23 depicts these economic indicators.

The growth rate of population in Telangana & Andhra Pradesh in the period of 2001 to 2011 was

1.058 % per annum has been observed.
Table 5-23: Economic indices of states and India at constant prices {2004 - DS)

Year NSDP % Per capita %
{Rs Crores) growth NSDP {in Rs) growth
Telangana & Andhro Pradesh
2004-05 20130348 25321
2005-06 22080120 Q.74 27486 8.55
2006-07 24458678 1072 30114 9.56
2007-08 27272585 11.50 33239 10.38
2008-09 29225819 716 35272 6.12
2009-10 30366813 3.90 36303 2.92
2010-11 33292480 5.63 33434 8.62
2011-12 35880144 77 42119 6.81
2012-13 37887853 5.640 44089 4.68
CAGR 8.23 7.18
Karnataka
2004-05 14872898 26882
2005-06 16403065 10.29 29295 8.98
2006-07 18108596 10.40 31967 9.12
2007-08 20380990 12.55 35574 11.28
2008-09 21330924 711 37687 5.84
2009-10 21836349 0.02 37294 -1.04
2010-11 24081677 10.28 40699 9.13
2011-12 25083139 4.16 41958 3.10
2012-12 26678414 6.36 44183 5.30
CAGR 7.58 6.41
GDP of india
Year GDP {Rs Crores) % growth
1999-00 2,246,276
2000-01 2,342,774 4.30
2001-02 2. 472,052 552
2002-03 2,570,690 3.99
2003-04 2,777,813 8.06
2004-05 2,971,464 6.97
2005-06 3,253,073 9.48
2006-07 3,564,364 957
2007-08 3,896,636 832
2008-09 4,158,676 6.72
2009-10 4,507,637 839
2010-11 4,885,954 8.33
2011-12 5,202,514 6.48
CAGR 7.16
Feedback Infra Pvt. Ltd. 5-18 National Highway Authority of India
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| CAGR 1.058 1.466

5.5.4 Transport demand elasticity
As discussed earlier, the elasticity approach has been used for determining growth rates of future

traffic. Since time series traffic data on project road is not availabie, traffic growth rates and
elasticity values are established by using registered vehicles as the dependent variable.
Description of Regression Analysis

e Regression Analysis tool performs linear regression analysis by using the "least squares" method
to fit a line through a set of observations. We can analyze how a single dependent variable is
affected by the values of one or more independent variables. In the present case, registered vehicles
by type are the dependent variables whereas the economic parameters are independent variables.
Once the relation is established by regression, the measures explained below are used to accept or

=ject the same,

t-statistic

lhe t-statistic is a measure of how strongiy a particular independent variable explains variations in

the dependent variable. The larger the t-statistic, the better is the independent variable’s

explanatory power. Next to each t-stat is a P-value. The P-value is used to interpret the t-stat. In

short, the P-value is the probability that the independent variable in question has nothing to do with
e dependent variable. Generally, we look for a P-value of less than 0.05, which means there is a 5%

chance that the independent variable is unrelated to the dependent variable. If the P-value is higher

0.10, a strong argument can be made for eliminating this particular independent variable from a

model because it isn’t statistically significant.

R Square

it Square is another measure of the explanatory power of the model. in theory, R square compares
the amount of error explained by the model as compared to the amount of error explained by
averages. The higher the R-Square, the better it is.

regression analysis was carried out on the database to arrive at the transport demand elasticity
and growth rates using each category of vehicle with various combinations of economic parameters
and population of the respective states. The resultant elasticity values, growth rates, R’ values and t-
statistic are presented In Table 5-24. The highlighted parameters are selected for traffic forecast in
each case, based on best fit. For commercial vehicles, Andhra Pradesh and India growth trend is

analyzed.

Table 5-24: Observed transport demand elasticity values and traffic growth

Vehicle Type Indicator | Elasticity | GR {%} | R-square | t-stat
Telangana & Andhro Pradesh
Car Population 11.561 12 228 0.9932 29.510
Bus Population 8.443 3931 0.987 21.562
Trucks NSDP 0.810 6.847 0.9703 13.995
Two Wheeler Population 11.050 | 11.688 | 0.9974 | 47.806
Karnataka
Car Population 7.222 10.588 | 0.8962 | 56.191
Bus Population 5.356 7.852 0.891 9.890
Trucks NSDP 1.775 13.033 0.9637 13.641
India
Trucks {Al) | Gop | 1216 |10130| 09852 | 18231

Projected transport demand elasticity

Feedback Infra Pvt. Lid. 5-1 National Highway Authority of india
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In order to arrive at realistic future elasticity for the project road, various factors relating to vehicle
technology changes, in addition to character of traffic and travel pattern on the project road, have

been considered.

High elasticity of cars being witnessed now is because of large demand facilitated by financing
schemes and loans. Factors like growth of household incomes (particularly in urban areas), reduction
in the prices of entry-level cars, growth of the used car market, changes in life-style, growing
personal incomes, desire to own a vehicle, facilitated by availability of loans/financing schemes on
easy terms etc. have all contributed to the rapid growth in ownership of cars. However, such trend
would slow down and elasticity can be expected to decline.

Over the vears, there has been a change in passenger movement with more and more people
shifting towards personzlized modes. Moreover, buses are usually plying on fixed pre-decided routes
and thus elasticity values for buses have been considered accordingly.

With the changing freight vehicle mix in favour of LCVs for short distance traffic and 3-axle/MAVs for
long-distance traffic, higher elasticity values for these have been considered as compared to 2-axle
trucks. Considering the ongoing technical advancements in automobile industry, some of the
standard two axle trucks would gradually be replaced by three axle truck and MAVs, leading to
reducticn in number of trucks. This shift has already been observed in various parts of the country.

Transport demand elasticity by vehicle type, over a period of time, tends to decline and approach
unity or even less. As the economy and its various sectors grow, every region tends to become self-
sufficient. Mareover, much of the past growth has been associated with the country’s transition
from a largely rural subsistence economy to cash-based urban economy, dominated by regional and
national linkages. As the transition proceeds, its impact on transport pattern can be expected to
become less dominant. Therefore, the demand for different type of vehicles falls over time, despite
greater economic development. In other words the values of elasticity tend to decrease with
economic development in future years due to changes in the structure of economy, with higher
contribution from service sector and higher value of industrial outputs. The same is also clear from
the relationships of the economy and transport demand elasticity over time, both nationally and
internationally. The elasticity values have therefore been moderated for the future years as given in

Table 5-25.

Table 5-25: Projected transport demand elasticity values
Vehicle Type | indicator | 2015-19 | 2020-24 | 2025-29 [ Beyond 2029
Telangonou & Andhra Pradesh
Two Wheeler | Population | 11.050 10.950 10.850 10.750
Car Population 9.248 9.148 9.048 8.048
Bus Population 7.599 7.499 7.399 7.299
Trucks NSDP 0.729 0.629 0.529 0.429
Karnataka
Car Population 7.222 7.122 7.022 5.922
Bus Population | 5.356 5.256 5.156 5.056
Trucks NSDP 1.775 1.675 1.575 1.475
India
Trucks (Al} | GDP | 1216 | 1166 | 1126 | 1.066

B5.5.5 Perspective growth: state and national economies

Against the discussed background, any agenda for future growth of the state economies has to take
into account past trends, future prospects, and the emerging challenges. The growth prospects for
the state have been developed taking into consideration the past performance of the state
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economies and the economic growth envisaged for the future. The pace with which the regional
economies grow with the envisaged growth of the state is a major contributing factor in growth of

traffic.

The growth of NSDP of Telangana & Andhra Pradesh from 2004-05 to 2011-12 has been 8.61 %.
These economies are continuously gaining strength and are heading towards new heights of
development. The economy of Andhra Pradesh has achieved a growth of 7.10 in last five years.
Therefore considering the present economic¢ scenarios, a realistic growth slopping down froem 7.00
to 5.80 % assumed for the four period bfocks for the state respectively. Similarly population growth
rates also have been considered and therefore growth of PCl levels. The population projection is
guided by the paper, The popuigtion Projecticns for indio and States, Report of the Technical Group
on Popuiation Prgjections Constituted by the Notional Commission on Population, May 2006,
published by Qffice of the Registrar Generai & Census Commissioner, india.

Considering the present GDP growth and its future targets, a realistic growth rate of 6.50 % to 5.75
% has been assumed. The perspective economy growth rates considered are presented in Table

5-26.

Table 5-26: Projected growth rates of indicators

Indicator |  2015-19 | 2020-24 |  2025-29 | Beyond 2029
Telangana & Andhro Pradesh
PCI 6.10 5.85 5.60 5.35
NSDP 7.00 6.60 6.20 5.80
Population 0.90 0.75 0.60 0.45
Karnotoka
PCI 5.30 5.05 4.80 4.55
NSDP 6.50 6.10 5.70 5.30
Population 1.20 1.05 0.90 0.75
indio
GDP | 6.50 6.25 6.00 5.75

S.5.6 Projected traffic rates

The production and sale data of commercial vehicles has been collected for last 10 years from SIAM
(Society of Indian Autemabile Manufactures) and analysed.

it is found that production / sale of multi axle trucks have increased whereas the same has
decreased for 2-axle trucks in the recent past. The exhibit shows the ratio of sate of multi-axle trucks
/ 2-axle trucks. Based on the present composition of goods vehicles, overall growth of goods vehicles
and average load carried by each vehicle type, tonnage has been calculated for 5 year blocks for
present and future compasition of traffic. The difference in the present and future tonnage gives the
additional traffic due to change in modal share which has been converted into vehicles. On this basis
growth rate of 2-axle trucks and multi-axle trucks have been moderated keeping the overall growth
rates of trucks constant.

Normally, the growth potential of passenger traffic in a region depends on its population and
economic growth rates, Therefore, both these parameters have been incorporated in forecasting of
passenger traffic. Further, taking into account the fact that the different modes of passenger traffic
grow at different rate, the elasticity (as discussed earlier) with respect to population and income
growth rates is graded differently by different modes.

Growth potential of goods traffic is different from passenger traffic. This is more directly related to
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zone's economic activity and production levels than its population and income growth, although the
latter may strongly correlate with the former, especially the income growth.

In view of the above discussions, it is felt that the future growth rates should neither be under nor
over targeted. The complexities involved and sensitive dimensions of economy are many, so it is
important that its larger issues are to be addressed by constructing different scenarios. Thus an
effort has been made to develop three different scenarios of varying growth rates of economic
indicators as under:

*  Optimistic Scenario

+  Most likely Scenario

. Pessimistic Scenario

Considering all the above discussed points, the growth rates were conceived using methads
discussed earlier and have been modified accordingly. The basic growth factors are considered to be
realistic rates. In the calculation, the growth rate of economic indicators was treated with +0.5
sensitivity and the pessimistic and eptimistic values were arrived at. The final recommended growth

rates are given in Table 5-27,

Table 5-27: Estimated and recommended traffic growth rates

Mode 2015-19 2020-24 2025-29 Beyond 2029

Most likely

Car 8.34 6.89 5.47 4.09

Bus 6.84 5.62 4.44 3.28

LCV 5.75 4.76 3.85 3.02

2 Axle Truck 213 1.84 1.49 0.66

3 Axte Truck 6.45 5.25 4.24 3.43

Multi Axle Truck 5.85 4.75 3.80 3.00
Optimistic

Car 10.63 9.15 7.71 6.30

Bus 8.74 7.50 6.29 5.11

v 6.16 5.13 4.17 3.29

2 Axile Truck 2.55 22 1.80 0.93

3 Axle Truck 6.28 5.63 4.57 3.71

Multi Axle Fruck 6.25 5.10 4.08 3.24
Pessimistic

Car 6.05 4.63 3.24 1.87

Bus 4.594 3.75 2.59 1.46

LCY 5.33 4.29 3.53 2.76

2 Axle Truck 1.71 1.48 1.17 0.39

3 Axle Truck 6.02 4.87 391 3.15

Muiti Axle Truck 546 4.40 3.50 2.75

The forecasted traffic for three scenarios for project section is presented in Appendix 5.3 to this
report.

5.5.6.1 Traffic forecast for non—-motorised traffic

The slow moving vehicles essentially cater to shart haul traffic, meeting localised demand for
transportation of individual passenger and goods to market centres and urban centres. Non-
motorised traffic, especially pedal cycles, cycle rickshaws and animal drawn vehicles will be gradually
being replaced by motorised vehicles. Therefore, it is assumed that animal drawn vehicles” and pedal
cycles’ volume are expected to decline by a negative growth of 2 per annum because of economic
improvement. The growth rates of tractors have been however considered as 2 per annum.

Feedback Infra Pvt, Ltd. 5.22 National Highway Authority of India
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5.6 TOLL PLAZA

i project stretch is divided into three homogenous section as discussed earlier in this Chapter.
Two toll plazas are proposed for the project stretch and optimization of toll revenue,
Table 5-28 below depicts the locations of toll plazas.

Table 5-28: Toll plaza locations

Toll | Chainage Village / Toliable section Tollable | . \table PCU in
laza | {Existing) |  location (Existing) fength 2014-15
plaza sting € (Existing)
1 km 53.600 | Near Antharam | km 14.000 —km 52.500 | 45.500 12501

57 CAPACITY ANALYSIS

Capacity analysis for project road has been carried out in order to define the Level of Service {LoS)
oifered by road section under the prevailing roadway and traffic conditions.

5.72.1 Capacity and level of service guidelines

Capacity and design service volumes for various lane configurations are specified in IRC: 64 — 1990,

anacity of Roads in Rural Areas’, IRC: SP: 73 — 2007, ‘Manual of Specifications and Standards for
i wo-faning of Highways through Public Private Partnership’ and IRC: SP: 84 — 2009, ‘Manual of
Specifications and Standards for Four-laning of Highways through Public Private Partnership”. The
project stretch passes through plain terrain predominantly. The capacity standards for LoS 8 and LoS
C considered is as given in

T ble 5-29 helow.

~ Table 5-29: Design service volume standards

Plain Terrain
houlder T

Road Shoulder Type LOS B [ losc
Inte[mediate lane Earthen shoulders 6000 8400
Earthen shoulders 15000 21000

2 Lane
Paved shoulders 18000 25200
4 Lane Earthen shoulders 35000 52500
an Pavedshoulders | 40000 60000

5.7.2 Projected traffic levels

The capacity analysis was done for entire project road with respective homogeneous sections. The
projected traffic volumes for the projected road are given in Table 5-30. For Section | the volume of
Section Il has taken presently.

Table 5-30: Projected sectional traffic (AADT) in PCUs
Section 2015 2020 2025 2030 2035 2040 2045
! 10355 14470 19212 24238 29058 34895 41969
] 10355 14470 19212 24238 29058 34895 41969
n 14811 20361 26691 33349 39715 47391 £6662

5.7.3 Capacity augmentation proposals {lane requirement}
Projected sectional AADT was compared with design service volume. The design service volume for
project road is considered at the end of LOS B and LOS € and capacity augmentation is suggested for

road section, which carry traffic volume more than design service volume.

It is reminded that the lane adequacies shown are based on present and future traffic and guidelines
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proposed in codes mentioned in Section 2.4.1. The IRC SP: 73 — 2007 proposes 2-lane with granular
shoulder for roads where traffic is less than 8000 PCUs {at the time of bidding) and 2-lane with
paved shoulder where traffic exceeds 10000 PCUs. If traffic is between 8000 and 10000 PCUs, the
Government may take decision whether to go for stage construction.

Table 5-31 shows the year up to which LoS B and LoS C will serve and when the facility is falling to

next LOS, for mast likely scenario.

Table 5-31: Year upto which LoS B and LoS C will serve

LoS LoS B LosSC
Section | I 1] I (] 1]}

It - - - - - B
ZL+ES 2020 2020 2015 2026 2026 2020
2L+ PS 2023 2023 2018 2031 2031 2023
4L + ES 2040 2040 2031 Beyond 2045 | Beyond 2045 2042
4 + PS 2043 2043 2035 Beyond 2045
6 Lane | Beyond 2045 | Beyond 2045 | Beyond 2045

In the table, the last year up to which the facilities of Intermediate lane, 2-lane and 4-lane will
continue to be in LoS B is shown. For example, consider homogeneous section Il The existing 2 lane
facility will serve in LoS B till 2015. The 4-lane facility should be ready by end of 2015, for the road
section to continue in same LoS. The four lane facility will serve in LoS B up to 2035 and it will fall in
LeS C after 2035 onwards. That indicates, for the facility to continue in LoS B, its capacity should be
augmented (& laning} by end of 2035.
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CHAPTER 6. PRELIMINARY ENVIRONMENTAL ASSESSMENTE'

6.1 PROJECT BACKGROUND

The National Highways Authority of India has decided to conduct a Feasibility Assessment for 4/6-
faning of the section from km 14/000 Hyderabad Outer Ring Road (Appa junction) ta km 59/500 near
iManneguda in the State of Telangana. Roads and Buildings Department FPP wing, Government of
Telangana has appointed M/s. Feedback Infra Private Limited. for providing the required consultancy
services for Techno-Economic Feasibility Study and Transaction Advisory Services for 7 Roads in the

State of Telangana.

6.2 PROJECT ROAD

The Project Road starts at km 14.000 Hyderabad Outer ring road {Appa junction} and ends at km
59.500 near Manneguda. The total length of the project stretch under study is 45.5 km. The project
stretch passes through Ranga Reddy and Vikarabad (erstwhile Ranga Reddy) Districts.

Figure 6-1: Location of Project Road

(’

6.3 PROJECT AREA

Project road stretch mainly passes through Aziz nagar, Himayat nagar, Moinabad, Appareddy guda,
Cheveila, Indrareddy nagar.

6.4 PROJECT PROPONENT
Roads and Buildings Department PPP wing, Government of Telangana.
6.5 NEED OF THE PRCJECT AND BENEFITS ASSOCIATED

« Wil provide easy access to commuters of the settlement located along the road;

A =
Feedback Infra Pyt. Ltd. 6-1 o 4 JIBtional Highway Authority of Indla




158

Four laning of NH-163 from Hyderabad (ORR Appa Junction) {Design Km 14.000/Existing Preliminary Enviranmental
Km 14.000) to Manneguda (Design Xm 50.391/Existing Km 59.500) (Design Length = 46.391 Assessment
Km) in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

s Will cater the traffic growth on the road;

s Will provide easy accessibility for school, medical facilities, etc. for the nearby settlements with
urban centres {Hyderabad, Moinabad and Chevella);

» Project Road would bring about all-round development activities in the region, such as
movement of people and goods, agriculture, commerce, education, health and social welfare,
or even maintenance of law and order and security,

6.6 SCOPE OF PRELIMINARY ENVIRONMENT ASSESSMENT STUDY

Preliminary Environment Assessment has been carried out to identify critical issues and areas that
would be studied in detail for detailed EIA study. Further details will be taken up during subsequent
stages of the project preparation, if required. This report has been prepared based mainly on field
survey and collection of secondary datz.

In this stage, existing environmental set-up of the study corridor in particular were studied and is
described in subsequent sections. However, existence of sensitive receptors was also studied
beyond the study area for assessment of noise and air impact. The entire study was carried out
within existing policy, fegal and administrative framework considering the applicable environmentai

legistation, regulations and guidelines,

6.7 METHODOLOGY

Environmental study has been carried out to identify critical issues and areas that would be studied
in detail for impact assessment, mitigation measures and management plan. Findings of the
preliminary environmental assessment are presented in this report. Further details will be taken up
during subsequent stages of the project preparation. This report has heen prepared based on field

survey and secondary data mostly,

In the stage, existing environmental set-up of the study corridor in general i.e., the Corridor of
Impact {Col} and the existing Right of Way (RoW) in particular were studied and is described in
subsequent sections. The entire study was carried out within existing policy, legai and administrative
framework cansidering the applicable environmental legisiation, regulations and guidelines.

6.7.1 Approaches to Study

For the present study, the scope of work defined by Project Propanent has heen considered. The
scope of prelim environment assessment in brief is:

e  Preliminary Baseline scenario;

Co-ordination of environmental study with the feasibility study;

Legai and policy framework;

Important environmental features along the road alignment;

Assessment of petential impacts and

Mitigation measures.

6.7.2  Stepsin Study Process
Study process mainly consists of the following types of activities:

Study of Background Information

Study of Profect Documents: The project documents have been studied to have the understanding of
the project objectives, its main components, its boundaries etc.

Study of Laws and requiations: Laws and regulations enacted by Government of India and Telangana

Feedback Infra Pvt. Ltd. 62 National Highway Authority of India

oo 151



159

Four laning of NH-163 from Hyderabad (ORR Appa Junction) {Design Km 14.000/Existing Preliminary Environmental
Km 14.000} to Manneguda (Design Km 60.391/Existing Km 59.500) {Design Length = 46.391 Assesement

Km) in the State of Tefangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

state relevant to road construction and environment were studied.
Siudy of Guidelines, Standards etc.; Various documents and publications of the Ministry of
Environment, Forest and Climate Change (MoEF&CC} and Indian Road Congress {IRC} were studied.

Reconnaissance / Onsite Study

A team of environmental and social experts carried out reconnaissance survey of the project road.
important environmental components including protected areas, water bodies, forests, public
utilities, community resources, cultural sites, high pollution zone, accident-prone areas etc. along the
corridor of impact zone were studied. The important environment components are given in Table
below. Discussions with local people and administrators were also conducted to obtain their opinion

about the project,

Table 6-1: Important Environment Components

[ 5. No. [ Environmental Attributes Environmental Components

| Topography Terrain

,. Landuse _Agricuiture, settlements, forest, industrial areas etc.
3 I Water resources Rivers, canals and ponds in study area

Designated Protected Areas like Biosphere Reserves,
National Parks and Sanctuaries etc.) within 15 km from
4 Forests and Wild Life the project road

l » Presence of RF, PF other forests within study area
+ Flora and Fauna

5 \ Road side Plantations Plantation in RoW
Towns and villages abutting the road corridor

6 [ Settlements

Details of affected structures
o Sensitive receptors such as educational and health
7 Sensitive Receptors s
farcilities etc.
8 Drinking water sources | Wells, hand pumps, community water paints / taps etc.

10 Religious Structures _'femples, shrines, mosque, church, purudwara etc.

11 Cultural Properties Protected / unprotected archaeclogical monuments

12 Common Property Rescurces Community areas; cremation / burial grounds etc.
Assessment of Ambient Air Quality, Ambient Noise Level,
14 Environment Conditions Ground and Surface Water Quality, Soil Characteristics
based on secondary data and visual observations |

Analysis of Data and Screening Exercise

The data collected through the above steps were compiled to develop the environmental scenaric of
the project area and the sensitive components within that. The full road length and Col were put
under screening to identify the hot spot zones. The identification of hot spots in project area would
help in further detailed study and preparation of Environmental Impact Assessment report and
Environmental Management Plan for the project st iater phase.

6.8 PROJECT DESCRIPTION
6.8.1 Existing Feature Of Road
6.8.1.1 Alignment

The Project Road is State Highway-SH-4 {In principle declared as NH-163) which Starts at Existing km.
14.000 Hyderabad ORR {Appa junction) and ends at Existing km. 59.500 near Manneguda, Length of

the project stretch is 45.50 km.

Feedback Infra Pvt. Ltd. 6-3 National Highway Autharity of India
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The existing project road is a predominantly 2-lane carriageway with average width of 7m and 4-
Lane exists from Ch 14/000 to Ch 21/000 with median width of 0.5m and at Moinabad and Chevella
towns. Many substandard horizontal curves and vertical curves exist along the alignment. Amaong
these, some curves are observed to have insufficient sight distance.

Mrugavani National Park exists on right side of the project road from Km 15/000 to Km 17/000.
Project road traverses through Reserve Forest locations and the total length of forest area along the
project road is ahout 6.73 Km.

Congestion of traffic at urban and semi-urban places along project road is causing reduction in travel
speeds.

The existing pavement for the entire project stretch is flexible pavement. The condition of the
pavement varies from Good to Poor. Earthen Shoulder is existing throughout the stretch varies from
1.0to 2.0m. Pavement condition of the earthen shoulders is fair to poor.

6.8.1.2 Right of way

The existing Right of Way (RoW) is varies from 16 - 30 m,
6.8.1.3 Road inventory

The existing road inventary has been presented in helow table.

Table 6-2: Existing Road Inventory

Major Intersection | Minor intersection N!a;or I\f!inor ROB Culverts
bridges bridges
- 44 - 1 - 30
Source: Primary Road inventory Survey
6.8.1.4 Traffic
Summary of ADT and AADT are shown in table below.
Table 6-3: Summary of ADT and AADT at count locations
i ADT AADT ey
A o Nos. PCUs Nos. PCUs
1 km 32.000 8053 10352 8053 10352
2 km 57.300 10282 14811 10282 14811

Source: Design Report

6.8.2 Proposed Features Of Road
6.8.2.1 Alignment Proposal

»  The design length of Project Road section is 46.391 km.
e  The width of basic traffic lane is taken to be 7.0 m for proposed 4-lane with 0.5m shyness and

12.0 m depressed median.

+  Paved shoulder is proposed on the project stretch. The width of paved shoulder is 1.5 m in rural
and 2.0 m width footpath in built-up sections. These will provide platform for better traffic
operations, lower maintenance cost and facility of directly using these as part of carriageway

when the road is widened in future.

e  Earthen shoulders are proposed to be 2.0 m wide on either side of proposed main carriageway,

whereas it will be absent in urban sections.

»  Curve improvements/Realignments/bypasses are proposed at the following Locations:

Feedback Infra Pvt. Ltd. 5-4
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Table 6-4: Proposed Major Re-alignments/By-passes

Following are the Curve improvements and realignments proposed for the project road:
- Existing Chainage Design Chainage Design Length
: (km) (km) Remarks
No {m)
From To From To
1 12.490 20.300 19+500 20+225 725 Realignmeant
2 27+850 28+275 28+000 28+400 400
3 284500 28+865 28+615 29+000 385
4 30+875 31+300 31+025 31+460 435
5 31+700 33+050 31+360 33+175 1315 curve
6 45+550 45+800 46+430 46+680 250 improvement
7 48+210 28+780 49+110 49+660 550
8 524635 53+000 53+540 53+850 310
9 57+230 57+370 58+090 58+240 150

+  Bypasses: The project stretch passes through heavy built-up areas of Moinabad and Chevella.
Therefore bypasses are proposed for Moinabad and Chevella town.

Table 6-5: Proposed Bypasses

Existing Chainage [Km Design Chainage {Km
sl No. Name of Bypass g ge (Km) 8 ge {km) Length {km)
From To From To
Moinabad Bypass 22.000 26,120 21+850 26+300 4.35
Chevella Bypass 38.650 44,120 38+700 45+060 6.36
Source: Design Data
6.8.2.2 Pavement
Flexible pavement is proposed through-out the stretch except toll plaza locations.
6.8.2.3 Right of Way
The proposed RaW for this project road is 60 m
6.8.2.4 Cross Drainage Structure
The details are presented below.
Table 6-6: Proposed Cross Drainage Structures
VUP/LVUP Minor Bridges Culverts
New | New Resr, Widening | Rehabilitation | New R Widening | Rehabilitation
construction construction
10/8 2 - - - 96 21 - -
Source: Design Dota
Feedback Infra Pvt. Lid. 6-5 National Mighway Authority of India
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6.8.2.5 Other Structures

*  Proposed Project Road will be having plaza, Truck lay byes, Bus Shelter, Bus Bay.
6.8.2.6 Drains

¢ Unlined drains in Rural Sections and Lined Drains in Urban Sections are proposed.
6.8.2.7 Land Acquisition

» The Land Acquisition Report (LAR) will be prepared during Preliminary Project Report stage
(after alignment approval from client) in accordance with TOR and as outlined in Telangana R&R

Policy.
6.8.2.8 Proposed Traffic

Summary of projected traffic scenario at count locations:
Table 6-7: Summary of AADT at count locations

Section 2015 2020 2025 2030 2035 2040 2045
| 10355 14470 19212 24238 29058 34895 41969
1 10355 14470 19212 24238 29058 34895 41969
I 14811 20361 26691 33349 39715 47391 56662

Source: Traffic Study {Primary Dato)

6.9 LEGISLATIVE FRAMEWORK
6.9.1 Environment Legislation — india

The Government of India has farmulated various policy guidelines; acts and regulations aimed at
protection and enhancement of environmental resources. The following table summarizes the
existing legislations pertaining to the project, the various clearances required for the project and the
status as on date. The summary of environment laws and their applicability is given in table below:

Table 6-8: Environment Laws and their Applicability

Applic- .
Law £ ability Reason for Imp!emen?:mg
Regulation / Relevance (Yes / Application / Responsible
Guidelines PP Agency
No)
The
Environmental \ All
(Protection) Act. Umbltella Act. Protection environmental MoEF&CC,
and improvement of the -
1986, and the ) . notifications, State Dept. of
A environment. Establishes .
Environmental .. Yes rules and | Environment
. the standards for emission
{Protection}) of noise in the schedules  are { and Forest,
Rules, 1987- atmosohere issued under | CPCB and SPCB
2002 (various P ’ the act
amendments)
The EIA | Identifies expansion of Expansion/Re-
Notification, National highways projects No alignment of | MoOEF&CC and
14th September | greater than 100 km the Project | SEIAA
2006 and | involving additional RoW Road is within
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Applic- .
Law./ ability Reason for Implementing
Reguiation / Relevance e / Responsible
sy (ves/ Application
Guidelines Agency
Na)
subsequent or land acquisition greater the Threshold
amendments than 40 m on existing Limits
alignments and 60 m on prescribed  as
re-alignments or by-passes per the
and Al new state highway notification and
projects and SH expansion subsequent
projects in  hilly terrain amendments.
{above 1000 MSL) and or
ecological sensitive areas
{item 7 (f} of schedule} as
one  of the projects
requiring prior clearance.
Prior
Environmental
Clearance to be
Opening of New Borrow taken by
pening Yes Contractor  if
Area .
there is any
need for
opening of new
borrow area
Prior
Environmental
Clearance to be
Opening of new Quarry taken by
Area (including excavation Yes Contractor if
of River bed]) there is any
need for
opening of
quarry area
N n rson r
O agency, person o Kothagudem
organization shall, within a
. . Thermal Power
radius of 300 kilometres of ,
Station (KTPS),
a thermal power plant .
. Kakatiya
undertake construction or
e . Thermal Power
Notification for | approve design for .
. Station, Dr.
use of Fly ash, | construction of roads or
. Marla Tatarao
3rd  November | flyover embankments with
. . e Thermal Power | MoEF&CC,
2009 and its | top soils; the guidelines or Yes .
s , Station (VTPS) | SPCB
amendment on | specifications issued by the .
i and National
25th January | Indian Road Congress {IRC}
. . Thermal Power
2016 as contained in IRC .
. Station
specification No. SP: 58 of (Ramagundam)
2001 as amended from 6 o
time to time regarding use are within
of fly ash shall be followed :::ms of 300
and any deviation from ’
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Assessment
FFR Revision: R1

Applic- .
Law./ ability Reason for Implemen:tlng
i Regulation / Relevance L / Responsible
—— {Yes / Application
Guidelines Agency
No)
this direction can only be
agreed to on technical
reasons if the same is
approved by Chief
Engineer (Design)  or
Engineer-in-Chief of the
cancerned  agency  or
organization or on
production of a certificate
of “fly ash not available”
from the Thermal Power
Plant(s}
Centra! and State Pollution
The Water | Control Board to establish Consent
{Prevention and |/ enforce water quality required for not
ntrol d effluent standards, Ihuti .
Co t? of | an efflu andards polluting State Pollution

4 | Poliution} Act, | monitor water quality, Yes ground and Control Board
1974and its | prosecute offenders, and surface  water
subsequent issue licenses for during
amendments construction / operation of construction

certain facilities,
Th Air
¢ . Empowers SPCB to set and Consent
{Prevention and . . ) .
monitor air quality required for
Controi of . .
. standards and to establishing and | State Pollution
S | Pollution)  Act. Yes :
.| prosecute offenders, operation of | Control Board

1981land its ) . . .

excluding vehicular air and batching plants
subsequent . -

noise emission. and crushers
amendments
Noise Pollution Construction

. hineri

(Regulation And Standards for noice machineries and ‘

6 Control) Act, emission for various land Yes vehicles to | State Pollution

1990and its conform to the | Control Board
uses
subsequent standards  for
amendments construction
1 h
Conservation and Project  Stretc
definition of forest areas passes  throush
Forest N ) Chiikur RF, | State  Forest
. Diversion of forest land .
7 | {Conservation) follows the process as laid Yes Mudimial RF | Department,
Act, 1980 P : and Kandlapalli | MoEF&CC.
by the Forest conservation .
Act RF and felling of
’ trees in PROW,
Coastal The project area | MoEF&CC,

g Regulatory Zone | Protect and  manage No is not within | State
Notification, coastal areas designated Department of
2011 coastal zone Environment

s |
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Preliminary Envircnmental
Assessment
FFR Revision: R1

Four laning of NH-163 from Hyderabhad (ORR Appa Junction} {Design Km 14.000/Existing
Km 14.000) to Manneguda [Design Km 60.391/Existing K 59.500} (Desigp Length = 26.391

Km) in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode

Appiic-
. in
Law./ ability Reason for Irnplemen.t &
# Regulation / Relevance ., / Responsible
- {Yes / Application
Guidelines Agency
No)
The project
road is within 1
km radius of
W W
wildtife Protection of wild life in Mrugvani NBWL, SB, p
) \ . i and Chief
S | Protection Act, | sanctuaries and National No National  Park, -
Wildlife
1972 Park but NO Warden
WIDENING is
proposed in this
region.
Ancient
Monuments and
ical Archaeological
ﬁfrchaeologlca To protect and conserve renaso Oglc?
sites and L If present, NoC | Survey of India,
10 . cultural  and  historical No . .
Remains Act remains found is required. State Dept. of
1958 and its ’ Archaeology
subsequent
amendments
Empowers State Transport
hori i icl
The Motor Authority to enlforce All vehicles us:ed
. standards for vehicular for construction
Vehicle Act. j ) State Motor
. polution. From  August will  need to .
11 | 1988 and its " . Yes . Vehicles
1997 the "Pollution Under comply with the
subsequent o ) . Department
amendments Control  Certificate s provisions of
issued to reduce vehicular this act.
emissions
Use of blasting
materials if
Sets out the regulations as ;Z?:lmduar if:r
. to regards the use of ‘q fying
The Explosives . operation and ,
explosives and . . Chief Controller
12 | Act (and Rules) recautiona measures Yes stering of Diesel of Explosives
1884 (1983) pre v / Petrol in the P
while blasting and .
Larevin camp site, to be
quarrying obtained by the
contractor /
Concessionaire
Hazardous
Public  Liability | Protection to the general materials  like .
. . . State Pollution
13 | And Insurance | public from accidents due Yes Bitumen  shall Control Board
Act, 1991 to hazardous materials be used for road
construction
Hazardous Hazardous
Waste Protection to the general wastes shall be
14 (Management, public against improper Yes generated due | State Pollution
Handling  and | handling and disposal of to activities like | Control Board
Transboundary | hazardous wastes of maintenance
Movement) and repair work

Feedback Infra Pvt. Ltd.
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Km 14.000) to Manneguda {Design Km 60.391/Existing Km 59.500}) {Design Length = 46.391
Km}in the State of Telangana under Bharatmala Pariyojna on Hybrld Annuity Mode

Preliminary Environmentai

Assassment
FFR Revision: R1

6.10 BASELINE ENVIRONMENT SCENARIO

6.10.1 Study Area

Law / Ap.p!lc- Implementing
A ability Reason for .
# Regulation / Relevance AN / Responsible
gt (Yes / Application
Guidelines Agency
No)
Rules, 2008 and on vehicles
its  subsequent
armendments’ B
Chemical Handling of
, hazardous _
Accidents . , District and
Protection against [flarmmahle, .
_ {Emergency ) . . . Local Crisis
) chemica! accident while toxic and
15 | Planning, , Yes . Graup headed
handling any hazardous explosive)
Preparedness . . ] by the OM and
chemicals resulting chemicals
and Response) durin road SDM
Rules, 1996 o
. N R | construction ) -
N ini f
Mines and 0 mining 0
) sand or
Minerals O —
(Regulation and | Permission of Mining of Sdpsies State
These materials
16 | Development) aggregates and sand from No chal be Department of
Act, 1957 as | river bed and aggregates Mining
. procured  from
amended in od
1972 UL
agencies o |
The Building and
Cther
Construction
Workers )
. | ¢ .
17 | (Regulation  of Employing Labour / | ves Employment o DnstrmF _1ahour
workers labours Commissioner
Employment
and Conditions
of Service)
BOCW Act, 1996 | L -

Details of affected structure and trees were collected for Corridor of Impact. Details of sensitive
receptors, those are located beyond Col were also collected as the noise and air pollution may take

place beyond direct area

6.10.2 Data Collection

of impact.

Efforts have been made to collect the latest information both at regional as well as local level
especially along the project roads alignment,

6.10.3 Secondary Data

Data collection from the secondary sources has been done from various authentic and published
sources. Following are some important information available from secondary sources.

»  Project objectives, technical information on existing road features from Contract Document;

* Climatic condition and long-term meteorological data from Indian Meteorological Department

and government websites;
»  Geology, seismicity, soil and topography from government websites and district groundwater

Feedback Infra Pvt. Ltd.
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Four laning of NH-163 from Hyderabad (ORR Appa Junction) (Design Km 14.000/Existing
Km 14.000) to Manneguda {Design Km 60.391/Existing Km 59.500) (Design Length = 46.391
Km) in the State of Telangana under Bharatmala Pariyajna on Hybrid Annuity Mode

brochure of CGWB;
¢ land Use from Googie Earth and observation during surveys;
¢ Toposheet, Google Earth and field observation; and
e Published literature for Baseline Profile.

6.10.4 Primary Data

Field study shall be carried out to generate and coflect primary data in the study corridor, which

involves:
* Inventory of road features like drinking water source, water bodies, community structures,

environmentally sensitive locations areas, congested locations etc. from physical surveys;
¢  Enumeration of roadside trees; and
s  Environmental Baseline.

6.10.5 Physical Environment
6.10.5.1 Climate and Meteorology

The Ranga Reddy and Vikarabad {erstwhile Ranga Reddy) districts fall under the Koppen
climate classification. Following table depicts the climate over a period of 30 years {1981 -
2010} with Hyderabad {20 km from Appa Junction, aerially) as nearest IMD stations for the
project road.

Table 6-9: Meteorological Data — IMD Station at Hyderabad

Preliminary Environmental
Assessment
FFR Revision:

R1

[ Mean ' .
Temperature Rela_tive | jiino .wmfi Monthly Total
Month Station . Humidity Speed Direction -
{’C} %) tkmph) (from) Rainfall {mm}
Max Min
lan 32.7 12.0 72 6.0 SE 93
Feb | 35.7 14.5 &3 b.6 E 9.2
Mar 38.5 17.9 55 €.8 E 17.8
April 41.2 20.3 52 1.3 SE 217
May 42.4 21.9 49 04 W 31.7
June Hyderabad 40.3 20.9 70 14.8 W 111.2
July 35.0 | 206 79 14.9 W 179.2
Aug 33.2 20.6 82 13.8 w 207.0
Sep 33.8 20.3 79 95 NW 132.9
Oct 336 | 165 73 6.9 NE | 1036 |
Nowv 32.0 13.1 03 6.4 E 26.1
Dec 30.9 | 114 69 5.6 E 4.9 |

Source: indio Meteoroiogical Department

6.10.5.2 Lland

The present day landforms in the district are the products of different geomorphic processes such as
erosion, deposition, crustal movements coupled with climatic changes operating on the surface. The
specific geomorphic groups are (i} Residual hills (ii) Plateau (Deccan traps) (iii) Pediment inselberg
complex (iv) Pediplain and {v) Flood plain.

6.10.5.3 Terrain
The terrain on the project stretch is predominantly plain and rolling.

Feedback Infra Pvi. Ltd. 611 Mational Highway Authority of India
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Km 14.000} to Manneguda (Design Km 60.391/Existing Km 59.500) {Design Length = 46,391 Assessment
Km) in the State of Telangana under Bharatmala Pariyojna an Hybrid Annuity Mode FFR Revision: R1

Figure 6-2: Elevation Profile of the Project Road
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Source: Google Earth

6.10.5.4 Land Use

The land use pattern along the project road comprises of Built up, Agricultural and barren, in which

predominant land use pattern is agriculture. Land use aiong the Project stretch is shown below table.
Table 6-10: Land Use Land Cover along the Project Road

S. No. Land use pattern % of Land use
1 Agriculture land 60.74%
2 Built-up 1.93%
3 Semi Buiit-Up 1.07%
4 Barren fand 16.98%
5 Industrial area 6.02%
6 Forest area 13.26%

Source: Primary Data

6.10.5.5 Physiography
The Ranga Reddy (erstwhile} district represents a variety of geological formations and contains rich

deposits of economically important minerals. The rock formations are mainly divided into four
geological formations, i.e., Archeans, Gondwanas, Puranas and Recent {Alluviums). Ranga Reddy is
drained by Musi with Osman Sagar, Himayath Sagar and Gandipet as Major Lakes {drinking water

source}.

6.10.5.6  Seismicity
The project road lies in the stable seismic zone. The entire stretch of the project highway traverses

through sub category seismic zone Il of seismic zoning classification system as defined by the Seismic
Zoning Committee. The project corridor thus is in a zone of “Least Active®.

6.10.5.7 Geology
The Ranga Reddy (erstwhile) district is underlain by various geological formations like Archaean

granites and gneisses, Proterozoic Bhima series and the younger Deccan traps. The Archaean
crystalline rocks occupy nearly three fourths of the districts compnsing older metamarphic rocks,
peninsular gneissic complex {migmatites) and younger intrusive rocks. Intrusive of dolerite dyke are
common in the area. The upper pretoerozoic sediments of Bhima group comprising of limestones
and shales occur in the western most corner of the Ranga Reddy district, NW of Kotepally. The shale
beds show intercalations of limestone. The basaltic flows of the Deccan Traps cover either the Bhima
sediments or the granitoids around Vikarabad, Tandur and Parigi. The thickness of each flow varies
from 15 te 20 m. Intra-trappean beds are thin and comprise conglomerates, chert and sandstone.
The thickness of infra-trappeans varies from 0.5 to 8 m and these are fossiliferous. A series of WNW
— ESE trending faults are seen in the southeastern part of the area.

6.10.5.8 Soil
The different types of soils encountered in Ranga Reddy (erstwhile} district are Red soils, Medium

Black soils and mixed soils.

Feedback Infra Pvt. Ltd. 6-12 1 6 T National Highway Authority of India
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Four laning of NH-163 from Hyderabad {ORR Appa lunction) {Design Km 14.000/Existing
Km 14.000) to Manneguda {Design Km 60.391/Existing Km 59.500) [Design Length = 46.391
Km) in the State of Telangana under Bharatmala Pariyojna on Hybrid Aanuity Mode

Preliminary Environmental
Assessment
FFR Revision: R1

6.10.5.92 Air Quality

Vehicular pollution and fugitive dust are the sources of air pollution in study area. Proposed

improvement in the road condition will help in reduction of vehicular pollution.

5.10.5.10 Noise

The noise level on road side was found slightly on higher side compare to applicable residential area
noise standards. However, this noise is expected to reduce due to improvement of the road.

7™ 5 11 Water Environment

Ground Water Scenario

Analysis of water levels from May 2014 - Jan 2015 reveals that the water level of 0 to 20 mbgl is
~ra prevalent in the project stretch. The graphical representation of Ground Water Depth (GWD)

alung the project road in different depth ranges is presented.

Figure 6-3: Ground Water Scenario near Project Stretch (Ranga Reddy District)
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Four laning of NH-163 from Hyderabad {ORR Appa Juncticn) {Design Km 14.000/Existing
Km 14.000) to Manneguda (Design Km 60.391/ExIsting Km 59,500} (Design Length = 46,391
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Preliminary Environmental
Assessment
FFR Revision: R1

The district is drained by the river Musi. The reservoirs Osmansagar and Himayatsagar are
constructed across rivers Musi and Musa respectively. These reservoirs supply drinking water to
Hyderabad and Secunderabad cities and nearby localities in Ranga Reddy District. All the streams are
ephemeral in nature. Trellis type of drainage is observed in Musi catchment area. The drainage
density varies from 0.4 to 4.0 km/sgq. km. Surface water bodies present along project road are
presented in below tables.

Table 6-11: Surface Water Bodies along the Project Road Section

Side

5l. No

LHS/RHS

Existing Chainage

Design Chainage

Distance from proposed

ROW {m)

Source: Primary Study

Table 6-12: Details of Canals

Existing Chainage

Distance from

sl. ; Design Chainage {km) | length along

No | Side (km) the road(m) | proposed ROW
From To From To e fm)

Source: Primary Study

Feedback Infra Pvt. I.td 6-14 National Highway Authority of India
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Km 14.000) to Manneguda {Design Km 60.391/Existing Km 5$9.500) [Design Length = 46,391
Km) in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode

6.10.6 Biological Environment
6.10.6.1 Protected Areas

Preliminary Environmental

Assessment
FFR Revislon: R1

Mrugavani National Park {MNP), notifiec protected area [Dt. July, 21 1998 under section 35(4) of
Wildlife (P) Act, 1972] is located within 1 km radius of project site, where NO WIDENING is

proposed.

6.10.6.2 Forest

Below is the table representing the forest plots along the project road.

Table 6-13: Forest Cover along the Project Road

T

Existing L L of F )
Chainage Distance from | —creth of Forest
km) Name of the Forest / n o Protected Area
( Side Existing Center
Protected Area . along the road
Fro . Line (m)
Fo (m)
m | :
Shamshabad Division, Chilkur Range
32.84 | 33.13 | Mudimival Reserve Forest RHS [ 20 290
o . | Varying (fr -
3303 | 33.26 | Mudimiyal Reserve Forest RHS arying (from 18 130
g m to 80 n)
3342 37.76 | Mudimival Reserve Forest Botl 10 4340
! Vikarabad Division, Vikarabad Range
| 56.87 | 37.00 | Khandlapally Reserve Forest | LHS il 130
57.00 [ 38.10 | Khandiapally Reserve Forest | Both Sides 6 1100
58.10 | 58.84 | Khandlapally Reserve Forest | LHS I 740
Total length of torest #lung the proposed road 67310

Total Area of the forest to be diverted {in Ha): 42.7413 Ha.

Feadback Infra Pvt. Ltd.
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T

Mudimiyal Reserve Forest Kandlapally Reserve Forest
6.10.6.3 Flora

Telangana being located strategically in the central region of the Indian sub-continent has
representatives of the magnificent Indian plant and animal life. The vegetation found in the state is
largely of dry deciduous type with a mixture of Teak, and species of the genera Terminalia,
Pterocarpus, Anogeissus etc. The varied habitat harbors a diversity of fauna which includes Tiger,
Panther, Wolf, Wild Dog, Hyena, Sioth Bear, Gaur, Black Buck, Chinkara, Chowsingha, Nilgai, Cheetal,
Sambar and a number of Birds and Reptiles in the forest. The government has launched a new
scheme Haritha Haram to make entire Telangana green. Telangana government has decided to
launch & massive tree plantation program to bring entire Telangana under green cover in the next
three years. It is estimated that the entire Telangana state requires 210 crore saplings to bring 33
per cent of the area under green cover.

6.11  Social and Cultural Feature
6.11.1 Settlements Along The Project Road Section

There are a total of 3 settlements varying in size and popuiations along the project corridor. The
details of settlements are given in the following table:

Tahle 6-14: Settlements along Project Road

Existing Chainage

S. No, Frorn To Length {km) Name of the Settlement
1 23+200 26+220 3.02 Moinabad Village
2 40+920 42+740 1.82 Chevella Village
3 60+065 60+500 (.435 Manneguda

Source: Primary Study
Table 6-15: Sensitive Receptors along Project Road

Existing Distance from
S. No. | Chainage | Side | Edge of Row Name of School/College/Hospital etc.
(km) {m)
1 21+800 LHS | No boundary Haospital
2 214820 LHS | No boundary BHASKAR MEDICAL COLLEGE
3 22+000 LES | No boundary BHASKAR PHARMACY COLLEGE
4 22+870 RHS - K.G REDDY COLLEGE
5 39+035 RHS - school
6 404550 RHS - P INDRA REDDY MEMORIAL ENGINEERING COLLEGE
7 45+370 RHS - ALHABEEB COLLEGE BY AZHAR 07BATCH ECE

Source: Primary Study

Feadback Infra Pvt, Uid, 6-16 National Highway Authoerity of india
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6.11.2 Census

The project highway passes through Shamshabad (emerged from erstwhile Ranga Reddy) and Ranga
Reddy districts in Telangana. As per the 2011 census, Telangana has a total population of 351.94
lakhs and the total male and female population of the state is 177.04 lakhs and 174.90 lakhs
respectively. The population density per sg. km. is 307. The total number of literates of the state is
277 84 lakhs while the sex ratio is 988. The demographic profile of Project District and Project State
are presented in table below.

Table 6-16: Census (2011}

Demographics Ranga Reddy* Telangana
7 oal Persons 5,296,741 351.94 Lakhs
Population Male 2,701,008 177.04 Lakhs
Female 2,595,733 174.90 Lakhs
Sex Ratio 961 988
Population density (per sq. 707 307
km.)
Number of Persons 3,538,028 207.84 Lakhs
Literate Male 1,948,784 117.49 Lakhs
Population Females 1,589,244 90.35 Lakhs

Source: Census of India 2011 {*Dato before Bifurcation of Districts in Telangana)

6.11.3 Cultural / Archaeological Resources

No Notified Archaeological site is located within 300m from the project area. Number of religious
places is observed along the project road section. The details are presented below.

Table 6-17: Religious Structures along the Project Stretch

$.No. | Existing Chainage Religlous Structure Side
1 15+220 Temple LHS
2 17+400 RATNESHWARA SWAMY TEMPLE BUS STGP RH5
3 20+480 SWAMINARAYAN TEMPLE LHS
4 354210 Temple RHS
S 49+135 Temple RHS

Source: Primary Study
6.12 STAKEHOLDER CONSULTATION

Process and Methodology
As a part of the project preparation and to ensure that the community support is cbtained and the

project supports the felt needs of the people; stakeholder consultations are carried out as an
integral component. Individual interviews, field level chservations, community consultations and
meetings are used to collect stakeholders input on the project. Meetings with community are
conducted in both ways i.e. formal as well as informal.

Areas / Issues that are of Concern to the Stakeholders

¢ Compensation for Joss of properties at market rate;

¢ Land and Resettlement issues;

s Drainage system and drinking water facilities issues;

*  Provision of new bus shelters in lieu of demolished shelters;

»  Provision of public toilet facility;

National Highway Authority of India
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+  Empioyment to local people during construction work;

s  Provision of footpath in settlement area;

¢  Felling of trees and

+  Pollution due to vehicular emission and generation of dust and noise.

6.13 POTENTIAL ENVIRONMENTAL iIMPACTS

The environmental components are mainly impacted during the construction and operational stages
of the project and have to be mitigated for and incorporated in the engineering design.
Environmental mitigation measures represent the project’s endeavour to reduce its environmental
footprint to the minimum possible. These are conscious efforts from the project to reduce
undesirable environmental impacts of the proposed activities and offset these to the degree
practicable. Enhancement measures are project’s efforts to gain acceptahility in its area of influence.
They reflect the pro-active approach of the project towards environmental management,

Impacts on Climate

Slight change in the micro-climate of the area is expected due to Heat Island Effect as unpaved area
will be converted into the paved road. However, Impact on the climate conditions from the
proposed project will not be significant in fong run as deforestation and / or removal of vegetation
will be compensated by compensatory plantation to the tune of double the area denuded.

Impact on Air Quality

There will be rise in Particulate Matter (PM) levels during the construction activities, which shall
again be within prescribed limit after the construction activities are over.

Impact on Noise Levels

The area is likely to experience an increment in noise level due to increase in vehicle movement.

Impact on Water Resources and Quality

The construction and operation of the proposed project road will not have major impacts on the
surface water and the ground water quality in the area. Contamination to water bodies may result
due to spilling of construction materials, oil, grease, fuel and paint in the equipment yards and
asphalt plants. This will be more prominent in case of locations where the project road crosses
rivers, nallahs, etc. Mitigation measures have been planned to avoid contamination of these water

bodies.
Impact on Ecological Resources

The proposed development may lead to temporary loss of micro ecosystem. However, in the long
run the impacts will be compensated in terms of compensatory afforestation and avenue plantation.

Feedback Infra Pvt. Ltd. 6-18 .;]- ]3 National Highway Autharity of India
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Impact on Land

During the construction of the proposed project, the topography will change due to cuts and fills for
project road and construction of project related structures etc. Provision of construction yard for
material handling will also alter the existing topography. The change in topography will also be due
to the probable induced developments of the project. Land acquisition is proposed.

6.14 MITIGATION AND ENHANCEMENT MEASURES

Mitigation and enhancement measures have been planned for identified adverse environmental
impacts. The project impacts and management pian suggested thereof are summarized in table

helow.

Table 6-18: Impact and Mitigation

Particulars | Stages | Potential Impacts | Mitigation Measures
Physiographic Environment
Proper planning to keep the
land reformation up to bare
minimum
No new quarry for the project
Slight changes are | If quarry is required then
) expected due to | obtain Prior Environmental
Preconstruction . .
Topography . proposed project Clearance from SEIAA  (if
and Construction . .
Impacts are marginal, but | applicable) and Quarry
permanent. Development Plan need to be
enforced
Blasting to be done as per
requirement and with proper
safe guards is envisaged
If new sand quarry is opened
required then obtain Prior
. Impacts are moderate .
Geology Preconstruction because of extraction of Environmental Clearance from
and Construction SEIAA  {if applicable)} and
sand
Quarry Development Plan
needed
Climate
ff i f
Tree felling will have an Compensatory afforestation o
) ) . the trees to be cut as per
impact of micro-climate
Telangana Forest Department
Temperature / . of the area e
. Preconstruction and ) guidelines.
Rainfall / . Heat island effect due to .
. Construction . . With the proposed avenue
Hurnidity increase in paved roads . )
) ) plantation scheme, the micro
Low spatially restricted | . ) .
i climate of the project corridor
short-term impact . .
will be smoothening
Land
Design .
! Compensatory Plantations
Loss of Forest Preconstruction and | Felling of trees in PRoW P i
. Payment of NPV
Construction
) N . | Civil authorities to plan and
Induced Preconstruction and | Insignificant change in ! p.
) guide any induced
Development Construction the land use pattern .
development using the

Feedback Infra Pvt. [id, 619 ‘e 1 7 d\!ational Highway Authority of India
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Four taning of NH-163 from Hyderabad (ORR Appa Junction) {Design Km 14.000/Existing
Km 14.000) to Manneguda {Design Km 60.391/Existing Km 59.500) [Design Length = 46,391

Km) in the State of Telangana under Bharatmala Pariysjna on Hybrid Annuity Mode

Particulars Stages Potential Impacts Mitigation Measures
prevailing regulatory
framework

Soil
, Embankment protection
. In Road slopes and spoeils b )
Preconstruction, i k through pitching and turfing
. . . Erosion in excavated - .
Soil Erosion Construction and ) Regular water sprinkling in
areas/areas with felled

Operation

trees.,

excavated areas
Grass mat provision,

Contarmnination
of Soil

Preconstruction,
Construction and

Scarified bitumen wastes
Qil and diesef spills
Emulsion sprayer
laying of hot mix

Production of hot mix

and

Hazardous Waste
{(Management, Handling and
Transboundary Movement)
Rules, 2008 and its subsequent
amendments to be enforced.

Qil Interceptor will be provided
in storage areas for accidental

spill of oil and diesel

Operation " ,
and rejected materials . ) :
. ) T Rejected material to be laid as
Residential facilities for | . o
the labor and officers directed by monitoring
consultant.
Septic tank to be constructed
for waste disposal.
Water
Wise design; compensatory
digging
Provision of Storage /
harvesting structure of water,
wherever feasible
Physical  Impact/Partial | Qil Interceptor, sedimentation
foss of small water | chambers, oils and grease
bodies separators and Septic tank in
Depietion of ground | construction camp to be
Design, water recharge provided.
Impact on Preconstruction, Contamination from fuel | Enforcement of Hazardous
Water Resource | Construction and and lubricants and waste | Waste (Management, Handling
and Transboundary

Operation

disposal in camp area
Contamination of surface
water system due to run-
off from road
construction area

Movement) Rufes, 2008 and its
subsequent amendments

Both side drain facility to
suitably divert the run-off from
roads

Existing Cross drainage
structures have been planned
to maintain for proper cross
drainage.

Air

Shifting  of  utilities, | Regular Sprinkling of Water
- Preconstruction and removall of trees and | Fine materials/Aggregate/Sand

Dust generation Construction vegetation, to be completely covered,
transportation of | during transport and stocking.
material Hot mix plant to be installed in

4 *Fr=
Feedback Infra Pvt. Ltd. - 620" ~- L 1D wational Highway Authority of India
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Preliminary Environmental
Assessment
FFR Revision: R1

Four laning of NH-163 from Hyderabad {ORR Appa Junction) {Design Km 14.000/Existing
Km 12.000} to Manneguda (Design Km 60.391/Existing Km 59.500) [Design Length = 46,391
Km) in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode

Particulars Stages Potential Impacts Mitigation Measures
down wind direction with at
least 500m distance from
nearby settlement.

Regular monitoring of
particulate matter in Ambient
Air
Air pollution Norms will be
enforced,
. Operation of Hot mix | Only PUC certified vehicles and
Preconstruction, . ..
Gaseous . plant and vehicle | machineries shall be deployed
Construction and , . . . .
pollutants Operation operation for material | Laborers will be provided with
transportation mask.
Regular gaseous pollution
monitoring in ambient air
. . ) Paving of shoulders
Ambient air ) Generation of Dust I g. )
. Operation ) . . Compliance  with  statuary
quality Air pollution from traffic .
regulatory requirements
Noise
Man, material and .
. No Horn Zone sign, Speed
machinery movements ) o
Pre- . Barriers near sensitive
) . Establishment of labor
Construction Pre-Construction . i receptors

. camps, onsite offices, .

Activity Camps will be setup more than
stock yards and

construction plants

500 m away from settlements.

Construction

Construction

Operation of high noise
equipment like hot mix
plant, diesel generators

Camp will be setup more than
500 m away from the
settlements, in down wind
direction.

Activity etc. . . .
. - Noise pollution regulation to
Community residing near .
be monitored and enforced.
to the work zones. . . :
Provision of Noise barriers etc,
No Horn Zone signs at silent
Operation Ooeration Indiscriminate blowing of | zones (schools, hospitals etc.).
Stage P horn near sensitive area | Provision of Noise Barriers at
sensitive areas
Ecology
Felling onfy unaveoidable trees
Compensatory Afforestation.
Preconstruction, Loss of vegetation cover Plar'mtatlon of trees- along the
Flora ) . project road, median and in
Construction Feliing of trees )
areas realigned and
maintaining the same for a
minimum of three years
Preconstruction, Loss of msect,.awan a.nd Speed breaker and limit in
. small mammalian species .
Fauna Construction and . sensitive areas
. due to felling of trees . . .
Operation ) Wise selection of alignment.
Accidental run over
Social
Socio | Design, ] Loss of livelihood I Rehabilitation Action Plan

Feedback Infra Pvt. Ltd.

N &Y 2
6-21”/'}' N

4 - .
L b National Highway Authority of india
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Four laning of NH-163 from Hyderabad {CRR Appa Junction} {Design Km 14.000/Existing Preliminary Enviranmental
Km 14.000] to Manneguda {Design Km 60.391/Existing Km 59.500) (Design Length = 25.391 Assessment
Km}in the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Rewvision: R1

Particulars Stages Potential Impacts Mitigation Measures
Environment Preconstruction and | Loss of CPRs, Religious | Relocation of CPRs, Religious
Construction Structures Structures to suitable place

Public Health and Road $afety

Continued consultation with
PAPs and the competent
autharity for speedier
settlements of appropriate
compensation package and
Psychological impacts on | resettlement.

project affected people Ensuring sanitary measures at
Migration of worker may | construction camp to prevent
lead to sanitation | water borne disease and

Preconstruction, . .
Health and . problem creating | vector borne disease.
Construction and . . . .
safety Operation congenial condition for | Provision for  appropriate
disease vectors personal protective equipment
Discomfort arising of air | like earplugs, gloves gumboot,
and noise pollution and mask to the werk force.
Hazards of accident Safe traffic management at

construction area.

Drive slow sign and speed
barriers  near  community
facilities like school, haospital,
ete.

6.15INSTITUTIONAL REQUIREMENTS AND ENVIRONMENTAL MANAGEMENT PLAN {EMP)

The responsibility of implementing the mitigation measures lies with Environment Team duly
appointed by the Contractor and Cancessionaire. The owverall supervision of Environmental
monitoring works during construction and operation stage shall be carried out by client, with the
help of the Supervision/Independent/Authority Engineer. To mitigate the potential negative impacts
of proposed development and measurement the performance of mitigation measures, an EMMP is
being developed. The Concessionaire shall finalise the EMP and EMOP and obtain the approval of
the same from the Supervision / Independent / Authority Engineer.

=3
1
.
i

Feedback Infra Pvt. Ltd. .‘“n_ - = G- National Highway Authority of India
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CHAPTER 7 — INITIAL SOCIAL ASSESSMENT
AND RESETTLEMENT PLAN

Hyderabad - Manneguda Road
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Initial Social Assessment

Four laning of NH-163 from Hyderabad (ORR Appa Junction) {Design Km 12.000/Existing Km
& Resettlement Plan

14.000) to Manneguda {Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km) in
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode

LIST OF ABBREVIATIONS

ABBREVIATIONS

AIDS - Acquired immune Deficiency Syndrome

BPL - Below Poverty Line

Col - Corridor of Impact

ESMU - Environmental and Social Management Unit
FGD - Focused Group Discussion

GoB - Government of Bihar

Ha - Hectares

HH - Household

HIV - Human Immunodeficiency Virus

HPP - HIV/AIDS Prevention Plan

IPDP - Indigenous Peoples Development Plan

Km Kilometre

LA - Land Acquisition

Pvt. Ltd. LHS - Left Hand Side

MDR - Major District Road

M&E - Monitoring and Evaluation

NGO - Non-Governmental Organization

NRRP = National Rehabilitation and Resettlement Policy
OBC Other Backward Community

op Operational PolicyPAF - Project Affected Family
PAP - Project Affected Person

PIU - Project Implementation

Unit R&BD Roads and Buildings

Department R&R -
Rehabilitation RAP

Resettlement and
- Resettlement

Action Plan

RHS - Right Hand Side

Row - Right of Way

RPF - Resettlement Policy Framework
sC - Scheduled Caste

SH - State Highway

SIA - Social Impact

Assessment sg.m -
5T -
TCIF -
WHH -

Square Meter

Scheduled Tribe

Transport Corporation of India Foundation
Woman Headed Household

FFR Revision: R1
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Four laning of NH-163 from Hyderabad {ORR Appa Junction) (Design Km 14.000/Existing Km Initial Social Assessment
14.000} to Manneguda {Design Km 60.391/Existing Km 59.500) {Design Length = 46.391 Km} in & Resettlement Plan
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

CHAPTER 7 INITIAL SOCIAL ASSESSMENT AND RESETTLEMENT PLAN

7.0 EXECUTIVE SUMMARY

The Project Road is section of SH-4{declared as NH-163), which starts at Existing Ch: 14/000 {Design
Ch: 14+000) Hyderabad {from ORR-Appa Junction) and ends at Existing Ch:59/500 (Design Ch: 60+391)
near Manneguda. The deisgned length of the project stretch is 46.391 km. The project stretch passes
through Rangareddy and Vikarabad Districts and mainly passes through Aziz nagar, Himayat nagar,
Mainabad, Appa reddy gudda, Chevella, Indra reddy nagar. This chapter will give a general description
of the project, existing features and design proposals to upgrade the facility to Four/Six-lane divided

highway.

sl Awarded Length in Modified | Additional
N‘; Name of the Road km as per original Lengthin | lengthin
contract Agreement | km as per km
Sanga Reddy — Narsapur — Toopran —
1 | Gajwel — Bhongir — Chitya} Road led 164 -
{ Km 0/0 on SH-17 to MDR km 43/8})
Mahaboobnagar — Nalgonda Road
2 | (km 0/0 to km 163/2). 163.2 163.2
Hyderabad = Narsapur - Medak Road
3 (Km 16/0 to Km 78/0) 28 62 34
Jangaon — Cheryal — Duddeda road
4 {Km 0/0 to Km 46/4) 46.4 46.4 )
Jangaon — Suryapet Road
> | (Km 0/0 to km 84/4) 84.4 844
Suryapet = Mothey — Khammam Road
6 {Km 0/0 to Km 58/3) °8.3 >8.3
Hyderabad — Bijapur Road
{Hyderabad - Mannegudda — Pargi —
7 . . d
Kodangal - Karnataka Border) 36.4 3087 £1:9
{Km 14/0 to Km 132/300)
Total 580.7 696.6 115.9

Chapter 7.1 & Chapter 7.2 deals with the overall objectives and tasks of conducting Social impact
study. The objective of Social Impact Assessment (S14) is to identify and examine the potential adverse
and beneficial consequences of the proposed roads in the different stages of project cycle, so that due
consideration can be given to these aspects in project, i.e., planning, design and implementation. The
overall objective of SIA is to ensure that the potential social impacts and issues are recognized and
effectively addressed. This chapter also describes the project background, project description,
objectives and scope of study, data collection sources and reporting requirements. A socio-economic
profile of the project-affected villages/househoids [PAHSs) is essential to create database and develop
indicators for the evaluation of the Social Impact Assessment. To understand the socio-economic
context of the proposed project and for providing necessary inputs for sacial analysis of the project,
relevant baseline data on socio-economic and cultural conditions was collected from various available
primary and secondary sources like personal observation & enquiry, consultation with knowledgeable
persons of the villages, District Census handbook and District Gazetteers etc.

Feedback Infra Pvt. Ltd. 71 National Highways Authority of Indla
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Four laning of NH-163 from Hyderabad {ORR Appa lunction) {Design Km 14.000/Existing Km Initial Social Assessment
14.000) to Manneguda (Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km) in & Resettiement Plan
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

Chapter 7.3 Describes the Socio - Economic profile of the affected villages/ settlements in the
concerned district (Vikarabad & Rangareddy).

Chapter 7.4 The chapter presents a detailed study of the proposed improvements
Chapter 7.5 The chapters presents a detailed study of the minimise advers impacts

Chapter 7.6 The chapters presents a detailed study of the ownership of affected properties-151
structures being affected and resettlement options as expressed by the affected people etc
Particulars of 8 community or government establishments that shall be impacted due widening of the
road. Apart from these details of impacted structures; households’ features like religious category,
=ocial category, family size, vulnerable group, occupational pattern etc are also summarised to present

a social profile of affected households.

Chapter 7.7 describes the public consultation with the PAPs, Village sarpanch and other stakeholders.
They expressed valuable suggestions on various aspects of the project. Their views and alternative
suggestions offered by them regarding the propesed are discussed in this chapter.

“hapter 7.8 signifies the critical stretches on account of various reasons such as presence of
religious/cultural structure, heavily built-up residential or commercial area, livelihood loss of
significant number of persons etc.

Chapter 7.9 describes the efforts to minimize adverse social impact which has been analyzed on the
Faris of revealed fact, perceived impact on population and properties, identified hot spots, design

unsideration and issues raised during consultation with varied stakeholders and affected population.
The proposed mitigation measures ensured the minimum impact on residence, livelihocod of people,
and also suggested measures to keep away from religious or community structures.

Chapter 7.10 deals with Resettlement and Legal Framework regarding implementation of the project
and compensation and entitlement to the affected people. For this project, The policy framework and
entitlements for the project are based on the national law The Right to Fair Compensation and
Transference in Land Acquisition, Rehabilitation and Resettlement Act, 2013, {LARR 2013} its 2014
Ordinance and is applicable for deciding compensation and assistance to affected families. Public
consultation has been taken up as an integral part of social assessment process of the project.

A tentative R&R cost has been estimated in Chapter 7.11 for inclusion in the overall project cost. The
budget for the proposed Resettlement Plan works out to be around Rs, 300.52 Crores, This amount
covers the cost of structures, R&R assistance, cost of relocation/ enhancement of
religious/community, and other necessary expenses. It is prepared based on information of during
field survey and the guidelines of National Resettlement and Rehabilitation Policy, The policy
framework and entitlements for the project are based on the national law The Right to Fair
Compensation and Transference in Land Acquisition, Rehabilitation and Resettlement Act, 2013, {LARR

2013) its 2014 Ordinance.

Feedback Infra Pvt. Ltd. 7-2 National Highways Authority of [ndia
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Four laning of NH-163 from Hyderabad {ORR Appa Junction) (Design Km 14.000/Existing Km Initial Social Assessment
14.000) te Manneguda (Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km) in & Resettlement Plan
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

71 SOCIALIMPACT ASSESSMENT

7.1.1 PROIJECT IDENTIFICATION
7.1.2 GENERAL

In order to be able to appreciate the site conditions and project requirements, our team of key
professionals, along with support staff conducted a site visit and inspected the project stretch
of SH-4(declored aos NH-163), which starts at Existing Ch: 14/000 {Design Ch: 14+000)
Hyderabad (from ORR-Appa Junction) and ends at Existing Ch:59/500 {Design Ch: 60+391) near
Manneguda for the construction of read in Vikarabad and Rangareddy Dist.

7.1.3  OBJECTIVES AND SCOPE OF THE PROJECT

The main cbjective is to establish the Technical, Economical, and Financial viahility of the
selected roads and prepare preliminary engineering designs and preliminary project reports
for the identified roads. The viability of the project designed as a partially access controlled
facility shall be established taking in to account the reguirement with regard to rehabiitation,
upgrading and improvement based on highway design, pavement design, provision of service
roads wherever necessary, type of intersections, underpasses / flyovers / ROB's rehabhilitation
and widening of existing and / or construction of new bridges and structures, road safety
features, guantities of various items of works and cost estimates vis-a-vis the investment and
financial return through toil and other revenues. Table 7-1

The scope of the project is to establish the Technical, economicai and financiai viability of the
project and prepare Techno-Economic Feasibility Study and Preliminary Engineering Design
Report for rehabilitation and upgrading of the existing 7 State roads to 2-lane with paved
shoulders/ 4-lane with central median/ divided carriage way configuration in a sound technical
and most economical manner, taking into consideration the environment and social aspects of

the area.

The transaction advisory services role will be for procurement of construction agency.

Table 7-1: Junction wise road length (km)

ima;:ezrl'z:ﬁ:;:‘ Modified | Additional
5.No Name of the Road P 8 Length in Length in
contract kil as DEr kem
Agraement P
Sanga Reddy — Narsapur — Toopran —
1 Gajwel -~ Bhongir — Chityal Road 164 164
{ Km 0/0 on SH-17 to MDR km 43/8})
2 Mahaboobnagar — Nalgonda Road 163.2 163.2
{Km 0/0 to km 163/2).
3 Hyderabad — Narsapur — Medak Road 28 62 34
{Km 16/0 to Km 78/0)
P Jangaon — Cheryal — Duddeda road 46.4 46.4
(Km 0/0 to Km 46/4)
Jangaon - Suryapet Road
3 {Km 0/0 to Km 84/4) 844 84.4
Feedhack Infra Pvt. Ltd. 73 National Highways Authority of India
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Four taning of NH-163 from Hyderabad {ORR Appa Junction) {Design Km 14.000/Existing Km Initial Social Assessment
14.000) to Manneguda (Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km) in & Resettlement Plan
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

ma;:'fi:‘i':f;i:: Modified | Additional
S.No Name of the Road Length in Lengthin
contract km as per km
Agreement
Suryapet — Mothey — Khammam
6 Road 58.3 58.3
{Km 0/0 to Km 58/3)
Hyderabad — Bijapur Road
{Hyderabad — Mannegudda — Pargi -
’ Kodangal — Karnataka Border) 364 108.7 81.9
{Km 14/0 to Km 132/300})
Total 580.7 696.6 115.9

The project road {SH-4) Hyderabad-Moinabad-Chevella-Mannegudda is declared as National
Highway and named as NH-163. The project is transferred to National Highway Authority of
India through tripartite-supplementary agreement dated 28th Aprii 2017 between National
Authaority of India and Roads & Building Department of Telenganaz and Feedback Infra Pvt. Ltd.
The present Technical Feasibility Report is pertaining t0 Hyderabad-Moinabad-Chevella-
Mannegudda Road.

7.1.4 SOCIAL DEVELOPMENT OBJECTIVES OF THE PROJECT

The objective of the project is to augment capacity for safe and efficient movement of traffic in
the National Highways corrider where the intensity of traffic has increased significantly. In this
context, the social development objectives of the project comprise the following:

. Everybody concerned is a partner in the development process;

. No one is adversely affected due to the implementation of the project; any adverse
impact is to be appropriately mitigated;

. Maximization of the benefits to the people arising from the road rehabilitation and

capacity augmentation programme while minimizing the negative social impacts on the
affected people by incorporating the social safety measures.

7.1.5 PROJECT DESCRIPTION

The Project Road is section of SH-4{In principle declared as NH-163), which starts at Existing
Ch: 14/000 (Design Ch: 14+000) Hyderabad {fram ORR-Appa lunction) and ends at Existing
Ch:59/500 (Design Ch: 60+391) near Manneguda. The length of the project stretch is 46.391
km. The project stretch passes through Rangareddy and Vikarabad Districts and mainly passes
through Aziz nagar, Himayat nagar, Moinabad, Appa reddy gudda, Chevella, Indra reddy nagar,
This chapter will give a general description of the project, existing features and design
proposals to upgrade the facility to Four/Six-lane divided highway.

Feedback Infra Pvt. Ltd. 7-4 National Highways Authority of India

mee 190



Four ianming of NH-163

14.000) to Manreguda {Design Km 60.321/Existing Km 59,500} [Design Length = 46.391 Km) in
the 5tate of Telangana u

192

initial Social Assessment
& Resettlement Plan
FFR Revls:on Rl

from Hyderabad {ORR Appa Junction) (Design Km 14.000/Existing Km

nder Bharatmala Pariyojna on Hybrid Annwvity Mode

"a ! N
; PR NP Fs
ADMINIS TRAYIVE MAP \'"'iv
VINAMADAD CHETMRICT ——
Tetargene Staic /J[;)humu- [t \\'1
= .
e Ly,
: . - » 5
T T e R 3 .
<7 . miromily ' -:ﬂ-:ls’- -
= 1_. _,-", | Paalicla vl v - 4 : " 5" :
. - Oharu ﬁi'v.‘--lun . (j‘
~ o o~ I .
L . — L }' Pupciur
S -7 ) f_e; ;
_— - wata . .
. - ) [ L FLF T
T -\’ g rag LDome r _——-j-’
N . - <
: { é{"x .’._!_/“:7 f {
[ e C‘ * M s ’\D
«._\_/L/
Lutggwun?
PP\ 1 S
W A B e -
[ rse ] ::'-: e LE(Z
RANGAREDDY D s R
MEDAK =
ROAD MAP Medchaly E
L. .Patlur. . E
et m Marpali %p&' “REET
AR arum
KARNATAKA ol eMorangpalli -?Fﬁishe » Y
L Shankarpalli ® Amu rey® o Maula Al o
el Secunderabad g i"" 2020 b
N korepalli Gundipety, BLvER AR S
o ¢ Vikarabad * SHIDERASAD NALGONDA
. Miryan Golconds i
s ®oeddamal . Chweﬁa ULLERRCP "
-7 ch a ﬁnlata urafe
Tandur ¢ den g i
o bt 10 T C e AT e
Pargi - g lbranimpatan
oMallwacAZmpet  gg. e "HS Sh’h.“b"d - 3
el |.NH-Z | *
:: oDoma Maisaram
3 ]
: gx Yacharam g
LEGEND S
NAUONE FIGIAY Nancheria ¥
ieor Food [ gMarkal
S Ranery Muhammadabad  MAHBUBNAGAR
- Siaie Sounday gMuhamm.
P o - Map oot 1 Scale
Copyright © dia,
5 o O oo 1o Moy 513)

Figure 7-1: index Map of Vikarabad & Rangareddy Districts
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Four laning of NH-163 from Hyderabad [ORR Appa Junction) (Design Km 14.000/Existing Km Initial Social Assessment

14.000) to Mannepuda (Design Km 60.391/Existing Km 59.500) {Design Length = 46.391 Km} in & Resettlement Plan
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1
7.1.6 CROSS SECTIONTYPE ALONG THE PROJECT CORRIDOR
The Project Highway shall be constructed to Four/Six lane configuration for the Project length.
Typical cross sections required to be developed in different segments of the project highway
are given below.
| Sl. Design Chainage in Km Length in Typical Cross Remarks
No. o Section of manual
From To
1 144000 18+500 4500 Fig. 2.4A
2 18+500 19+600 1100 Fig. 2.68
3 19+600 204145 545 fig. 2.6A Approach
4 20+145 204170 25 Fig. 7.8 VUP
5 20+170 20+500 330 Fig. 2.6A Approach
6 20+500 21+770 1270 Fig. 2.6B
7 214770 224320 550 Fig. 2.6A Approach
8 22+320 22+345 25 Fig. 7.8 VUP
9 224345 221670 325 Fig. 2.0A Approach
10 22+670 24+400 1730 Fig. 2.3A
11 24+400 25+044 €44 Fig. 2.6A Approach
12 25+044 25+059 15 Fig. 7.8 VUP
13 | 25+059 26+070 1012 Fig. 2.6A Approach
14 26+070 26+095 25 Fig. 7.8 vUp
15 264095 26+420 325 Fig. 2.6A Approach
16 26+420 27+580 1160 Fig. 2.2C
17 27+580 28+018 438 Fig. 2.6A Approach
18 28+018 284033 15 Fig. 7.8 VUP
19 | 28+033 28+380 347 Fig. 2.6A Approach
20 28+380 28+610 230 Fig. 2.2C
21 28+610 28+970 360 Fig. 2.2A
22 28+970 29+570 600 Fig. 2.2C
23 29+570 30+330 760 Fig. 2.28
24 30+330 30+824 494 Fig. 2.6A Approach
25 30+824 30+836 12 Fig. 7.8 LYUP
26 30+836 314230 394 Fig. 2.64 Approach
27 31+230 31+600 370 Fig. 2.2B
28 31+600 32+186 586 Fig. 2.6A Approach
29 32+186 32+198 12 Fig. 7.8 LVUP
30 32+198 32+800 602 Fig. 2.6A Approach
31 324800 33+393 593 Fig. 2.3B Approach
32 33+393 33+408 15 Fig. 7.8 VUP
33 33+408 34+150 742 Fig. 2.3B Approach
34 34+150 36+100 1550 Fig. 2.2B
35 36+100 36+614 514 Fig. 2.6A Approach
36 36+614 36+626 12 Fig. 7.8 LvupP
Feedback Infra Pvt. Lid. 7-6 National Highways Authaority of India
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Four laning of NH-163 from Hyderabad {(ORR Appa Junction) (Design Km 14.000/Existing Km {nitial Social Assessment
14.000) to Manneguda (Design Km 60.391/Existing Km 59.500) (Design Length = 46,391 Km) in & Resettiement Plan
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

Sl. Design Chainage in Km Length in I Typical Cross Remarks
No. From To AL Section of manual
37 36+626 37+100 474 Fig. 2.6A Approach
P 38 37+100 38+200 11@ Fig. 2.2B -
39 | 384200 | 39+120 920 Fig. 2.38 Approach
40 20+120 39+145 25 tig. 7.8 : VUp
41 | 39+¢145 | 394700 555 Fig. 2.38 I Approach
42 39+700 40+670 970 Fig. 2.3A
43 404670 41+120 450 Fig. 2.3B Approach
44 41+120 41+145 25 Fig. 7.8 VUP
45 41+145 41+800 655 Fig. 2.38 Approach
46 | 41+800 | 42+300 50D Fig. 2.3A '
47 42+300 | 424340 40 Fig. 7.3 MNB at 42+320
48 | 42+34D | 424895 555 Fig. 2.3A '
49 42+895 42+905 10 ~ Fig.7.3 MNB at 42+500
50 | 42+905 44+480 1575 Fig. 2.6A ~ Approach |
51 | 44+480 | 444505 5 | Fig.7.8 ) vup
52 | 443505 45+050 545 Fig. 2.6A Approach
53 | 454050 | 45+620 570 Fig. 2.28
54 45+620 46+630 1010 Fig. 2.6A Approach
55 | 46+630 | 461645 15 Fig. 7.8 vUP ]
56 | 46+645 | 47+300 655 Fig. 2.6A ~ Approach ]
57 | a7+300 | 47+730 430 Fig, 2.2C
58 | 47+730 | 47+930 200 Fig. 2.2A .
59 47+930 483+280 350 Fig. 2.2B
60 48+280 48+430 150 Fig, 2.2D
61 48+430 49+0330 600 Fig. 2.28
62 49+030 49+550 520 Fig. 2.2A .
63 494550 494963 413 Fig. 2.38 Approach
64 49+963 49+975 12 Fig. 7.8 Lvup
65 49+975 50+350 375 Fig. 2.3B Approach
66 S50+350 52+080 1730 Fig. 2.2B
57 | 524080 | 524480 a00 | Fig. 2.20
68 | 524480 | 52¢650 | 170 | Fig 2.28
69 52+650 53+292 642 Fig. 2.3B Approach
70 53+292 53+304 12 Fig. 7.8 LVUP
71 53+304 53+600 296 Fig. 2.3B Approach
72 53+600 53+830 230 Fig. 2.2A -
73 E3+830 55+180 1350 Fig. 2.2B
| 74 55+180 55+733 553 Fig. 2.3B Approach
| 75 | 554733 | 554745 12 Fig. 7.8 LVUP
76 554745 564130 385 Fig. 2.3B Approach
77 56+130 574350 1220 Fig. 2.28
Feedback Infra Pvt, Ltd, 7-7 National Highways Authority of India
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Four laning of NH-163 from Hyderabad {ORR Appa Junction) {Design Km 14.000/Existing Km Initial Social Assessment
14.000) to Manneguda {Design Km 60.391/Existing Km 59.500) {Design Length = 46.3%1 Km) in & Resettlemeant Plan
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

SR 1

Sl. Design Chainage in Km Lengthin Typical Cross Remarks
No. | Km Section of manual
From To
78 | 57+350 | 57+908 558 Fig. 2.3B Approach |
79 57+908 57+920 12 Fig. 7.8 Lvue
80 | 57+920 | 584290 | 370 | Fig. 2.38 Approach
81| 58+290 | 594400 | 1110 Fig. 208 | N
a2 59+400 59+749 349 Fig. 2.64 Approach
83 | 59+749 | 59+761 | 12 Fig. 7.8 LvuP
R4 . 59+761 l E:D+100 1 _339 | Fig. 2.6A Approach
8s | 60+100 | 60+391 | 291 fig. 2.20 ) |
Total Length (Km) 456391.036 - |

7.1.7 SOCIAL BENEFITS OF THE PROJECT

The road project is expected to bring positive benefits for the road users and cornmunities along the
project corridors. The project road is expected to bring positive benefits for the road users and
communities along the project corridors and semetimes it may affect negatively to some segment of

population.
7.1.8  HIV/ AIDS ALONG THE PROJECT ROAD

Freventicn and cantrol of HIV/AIDS transmission is one of the important social responsibilities of the
project. Hence prevention and centrol of transmission of HIV/AIDS is an important component of SIA.
For details on the proposed measures to control spread of HIV/AIDS in project road corridors and in
order to know about these fatal highway/road diseases alang the project area, Consultant has
conducted individual interviews, personal contacts, and discussion with the pedestrians, local
community people et¢. The discussion with different stakeholders emphasizes on the targeted
intervention programs during project implementation and operation phase. Thus, awareness
campaign will be required more at the time of construction of the road.

7.1.9 THE SCOPE OF SOCIAL ASSESSMENT

Final Feasibility project report assesses the likely impacts of development projects on the properties,
people and key stakeholders considering the options of 4/6 laning of the project (within 60mt of road
width). Modified FR includes the detailed identification of broad categories of affected properties, the
impact of the project on the project-affected people (PAPs) and it focuses on both beneficial and
adverse social impacts. The scope of social impact includes identification of problems and issues
related to the project road and people dependent on them for their livelihoods. Further, the scope is

also extended to chalk out the following:

s A mechanism to identify the opportunities, constraints, impacts and social risks

associated with policy and project design.
* An approach to identify and mitigate the potential social risks, including adverse social

impacts, of investment projects.
s Providing various feasible options with minimum social risks, that would be mitigated at a

later stage.

Feedback tnfra Pvt. Ltd. 7-8 National Highways Authority of India

el 194



196

Four laning of NH-163 fram Hyderabad (ORR Appa Junction) {Design Km 14.000/Existing Km Initial Social Assessmant
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7.1.10 METHOD AND TOOLS USED FOR THE STUDY

This report has been based, largely, on primary data collected during field survey and is well supporied
by a review of available secondary data for preparation of baseline information. The field research
includes detailed social survey of the project affected persons and properties within a perpendicular
width of 60 meters (30.0 mtrs on either side from the centerline).

7.1.11 DATA COLLECTION FROM PRIMARY SOURCES

The objective, survey coverage and design of the schedule are as follows:-
Asset inventory

» Objective: To assess the type and extent of loss on properties, enumeration of
structures/properties within the corridor of impact together with their area, type of
construction, uses, ownership and its location {in terms of distance} from the existing

centre line of the road.

e Survey Covernge: 100% census survey of the properties falling within 60 meters of the
proposed road and the socio-economic survey for in depth analysis is carried out on 25
percent of the total affected househalds. This survey provides a baseline against which
mitigation measures and support has been evaluated & measurad.

s+ Design of Schedule: The schedule developed for this survey was based on the
requirements of the project’s Terms of Reference, which spell out the documentation of
all properties/structures irrespective of their legal status at the initial stage in order to
confine future influx of population along the project road.

7.1.12 DATA COLLECTION FROM SECONDARY SOURCES

Relevant baseiine data on socio-economic and cultural conditions were collected from various
available secondary sources, like Census Handbooks, official websites of Government of Telangana
maintained by the NIC, etc. to understand the socio-economic context of the proposed project and for
providing necessary inputs for social analysis of the project.

7.1.13 KEY INFORMANT INTERVIEWS

Information sharing is the first principle of participation. in many cases, opposition to a project arises
from lack of information or due to misinformation. This lack of information is not enly limited to the
stakeholders or to the people who are likely to be affected; but it may also be related to the
consuftants or the people who are involved with the process of decision-making. To avoid the
possibility of gathering wrong and biased information, onsite interviews were conducted with the
local, sociaily respectable persons, elderly people, people who were involved with the decision-making
process and various other respectable representatives of society. Consultations were carried out with
these people, considered them as key informants.

7.1.14 COMPILATION OF DATA

The data collected and recorded by the enumerators in guestionnaires have been compiled and
processed on computers using MS-Excel (MS-Office Version 2007).

Feedback Infra Pvt. Ltd. 79 National Highways Authority of India

"y ‘-"' 195



197

Four laning of NH-163 from Hyderabad {(ORR Appa Junction) {Design Km 14.000/Existing Km initial Social Assessment
14.000} to Manneguda (Design Km 60.391/Existing Km 59.500) {Design Length = 46.391 Km} in & Resattlement Plan
the State of Telangana under Bharatrmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

7.1.15 DATA ANALYSIS

The processed data of the detailed survey have been summarized in tables and analyzed so that the
prevailing social situation is visualized and potential social issues are addressed and estimated. The
analysis would contribute to the detailed study of the project and will help in suggesting various
socially viable alignment options for engineering design. It will zlso suggest appropriate mitigation
measures to make the project socio-economically acceptable.

7.1.16 REPORTING REQUIREMENTS

At this stage the reporting requirement of the study is to assess and analyze the potential impact on
the properties, people and key stakeholders. It also includes identification of broad categories of
affected properties and project-affected people (PAPs) including assessment of beneficial and adverse
social impacts. The Social Impact Assessment report will include identification of problems and issues
related to the project road and people dependent on it for their livelihpods. The report will identify
and also mitigate the potential social risks, including adverse social impacts and will provide various
feasible options with minimum social risks that would be mitigated at a later stage.

Feedback Infra Pvt. Ltd. 7-10 Mational Highways Authority of India
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7.2 OBJECTIVES AND STUDY METHODOLOGY

7.2.1 OBIECTIVES

The overall objective of the study is to assess the adverse impacts of the project road on property and
Ife of people and also prepare a time bound resettlement action plan to assist the project affected
persons (PAPs) in getting their entitlements (compensation - for affected land, structure and other
properties and assets and R&R assistances} to enable them in improving or at least restoring their
living standards and income earning capacity.

The specific objectives of the study are as under:

» Collect information using suitable tools regarding project impacts;

» Differentiate the properties and assets likely to be affected by type of ownership and
construction, etc;

s Assess the extent of loss of praoperties {land, structure and others) of individual as well as
that of community and loss of livelihood;

¢ Conduct meaningful consultations with likely PAPs, community and other stakeholders;

e Establish a baseline profile of population, social structure, employment, sources of
income, access to social services and facilities, ete.

The various activities that have been carried out as part of the study are summarized as
under :

7.2.2 PROPERTIES AND ASSETS AFFECTED

Structures and other properties likely to be affected within the corridor of impact (keeping in view the
minimum Jand width requirement ie, 60 m in settlement and market sections of the existing
carriageway) were identified by measuring the distance of structures from the centre line of the
existing carriageway and also by following the proposed alignment plan. Any structure {residential,
commercial, small business units, etc) and CPRs that fell within the proposed ROW {corridor of impact)
either partially or fully were considered as likely affected structures. Approximate dimension of
structures falling within the limits (COI} were measured. Simultanecusly, names of owners +
possessors of structures, tenants associated with the likely affected structures and properties were
also noted. The information on likely affected structures and other properties were recorded in a
format. Data generated from this activity have been used to assess the project impacts.

7.2.3  CENSUS AND SOCIO ECONOMIC SURVEY

Census and socio-economic survey was conducted for each structures and properties covering owners
and tenants. The survey was carried out by using a Census and Socio-economic survey questionnaire.
This survey was conducted to generate baseline information on socio-economic conditions of the PAPs
and also to assess the extent of impacts due to proposed upgrading of project road. Census and socio-
economic survey was conducted by engaging a team of surveyors recruited locally. The survey was
conducted under the overall supervision of R&R expert. It was conducted amongst ail the project
affected households and business units within the corridor of impact. The survey was administered to
head of the household; preferably otherwise an adult member of the household was requested to
provide the response. The socio-economic questionnaire was developed keeping in view the aims and
objectives and baseline data needed for assessing the socio-economic conditions of project affected
persons with specific concern to vulnerable sections of the society (SC, ST, Women Headed Household,
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Disabled, Elderly Persons, etc) for monitoring the status of project affected persons during and after
the implementation of project. The socio-economic questionnaire covered data generation on
demography, occupation, sources of income, land holding, ownership of dweiling and other
properties, livestock holding, and their views on the project and option for resettlement and

rehabilitation.
7.2.4 CONSULTATIONS

Consultations with potential project affected persons and local people were conducted at Chevelle &
Mirzaguda to inform people about the proposed upgrading and strengthening of the project and also
to understand know their issuwes, concerns and perceptions. Consultations at these places were
conducted in view of exploring the possibility of alternatives because of congested nature of the place.
To disseminate information about the project and also to involve larger participation in consuftaticn
meetings people were informed by the members of the survey team in advance specifying date, venue
and time. In addition, spot consultations in groups and individual consultations were also held at
several places during the field survey work. Qutcome of the consultations was shared with the design
team of the consultant for integrating the social concerns wherever feasihie. The main objective of
consultations were to promote public understanding and find out meaningful solutions of
developmental problems such as loca! needs and problems, loss of livelihoods, impact on religious
structures,alternatives, resettlement issues, etc.
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7.3 S0CI0 ~ ECONOMIC PROFILE OF PROJECT INFLUENCE AREA

7.3.1 INTRODUCTION
The following sections provide briefly the socio-economic profile of the state (Telengana), Project
influence Area (PiA) and Direct Impact Zone {DiZ). The Direct Impact are the census villages and towns

in which upgrading of project road is likely to affect fand, structure and other properties.

7.3.2 OVERVIEW OF TELENGANA

TELANGANMA STATE

Figure 7-2: Over view of Telangana

7.3.3  PROJECT INFLUENCE AREA {PIA}

An Agro-climatic zone is a land resource mapping unit,defined in terms of climate,land form and soils
and having a specific range of potentials and constraints for land use. Based on rainfall, type of soils
and cropping pattern, etc., the State is divided into four agro-climatic zones. They are

1)NorthernTelanganaZone
2)CentralTelanganaZone

Feedback Infra Pvt, Ltd. 7-13 National Highways Authority of India
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3)SouthernTelanganaZone
4} High altitude and Tribal zone

7.3.4 VIKARABAD - THE PHYSICAL FEATURES AND THE DISTRICT PROFILE

a. Area and Location

Vikarabad district is carved out of erstwhile Rangareddy district. The district shares boundaries
with Sangareddy, Rangareddy, Mahabubnager and the state of Karnataka. The district
comprises 18 mandals and 2 revenue divisions ~ Vikarabad and Tandur. The district
headquarters is located at Vikarabad town. The district is spread over an area of 3,386.00

square kilometres {1,307.34 sq mi).

Demographics

Telugu is the Local Language here. Total population of Vikarabad {CT) is 9,27,140 according to census
2011.Density of population is 274 persans per sq. Km  Sex ratic {Female per 1000 Males) is 1,001.
Literate rate of the district is 57.91. All the numbers are according to 2011 census.

b. Climate and Rainfalil

The region experiences hot and dry summer throughout the year except during the South
West Monsoon season. The year may broadly be divided into four seasons. it experiences
cold season from December to Mid February, summer season from Mid February to first
week of June. South West monsoon season from June to September and retreating
monsoon or the past monsaon season during Qctober to November.

¢. Tourism and Infrastructure

Ananthagiri hills area of this district is an attractive tourist spot where the river Musi,
originates and flows through city of Hyderabad. The presence of ancient Anantha
Padmanabha Swamy (Lord Vishnu) Temple and the mesmerizing scenic beauty of the hills
attract many nature lovers and devotees to this area. The district is also home for many
temples like Pambkanda Rama lingeshwara temple, Bugga Rameshawaram, Bhukailas,
Ekambareshawar, Jhuntupally Rama and Kodangal Venkteshwara Swamy tempies. Projects
such as Kotipally, thuntupally, Laknapur, Sarpan Pally, besides also being the places of
tourists” interest, also cater to the irrigation needs of the district.

7.3.5 RANGAREDDY - THE PHYSICAL FEATURES AND THE DISTRICT PROFILE

a. Area and Location

The District is located in the Central Part of the Deccan Plateau and lies between 160 30" and
180 20" of North Latitude and 770 30" and 790 30" of East Longitudes. The District is bounded
on the North by Medak District, East by Nalgonda District, South by Mahaboobnagar District,
West by Gulbarga District & North West of Bidar District of Karnataka State. It covers an area
of 7564.88 5q. Kms. Area of Rangareddy is 7493 Sq. Km. It is 20th largest district in Andhra
Pradesh and 112th largest in India in terms of total area. Note: Kutch district{45441 sq.km) of
Gujarat is the largest and Mahe district{9 sq km) of Puducherry is the smallest district in India.
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b. Demographics

in 2011, Rangareddy had population of 5,296,741 of which male and female were
2,701,008 and 2,585,733 respectively. In 2001 census, Rangareddy had a population of
3,575,064 of which males were 1,839,227 and remaining 1,735,837 were females.
Rangareddy District population constituted 6.26 percent of total Maharashtra population.
In 2001 census, this figure for Rangareddy District was at 4.69 percent of Maharashtra

population.
¢. Climate and Rainfall

There are no remarkable fluctuations in the temperature as the district generally tends to
be dry. It gets quite warm during the summer months of April, May and June and alse
continues to be warm in the rest of the year except during December and January where
the temperature drops slightly. The maximum and minimum temperatures have been
recorded as 42.50 and 16.20 centigrade respectively. The hot weather period in the district
is between March to May, followed by South-west monscon period between June to
September, Northeast monsoon period between October to December and winter period

during lanuary to February.

d. Economy

Medium-scale industries and Cement Corporation Of India {(CCl)'s cement factories are
established at Tandur. Another major company is Hyderabad Chemicals and Fertilizers,
established at Moula-Aliin 1942. In 2006 the Indian government named Ranga Reddy one
of the country's 250 most backward districts {out of a total of 840). It is one of the nine
districts in Telangana currently receiving funds from the Backward Regions Grant Fund

Programme {BRGF).
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7.4.1 INTRODUCTION

Initial Social Assessment

& Resettlemnent Plan
FFR Revision: R1

7.4 PROPOSED IMPROVEMENTS

The available ROW along the project site location is 30.0m as per existing. The Right of Way
requirement for the proposed improverment is 60.0m. Chapter-8 IMPROVEMENT PROPQOSAL AND

DESIGN STANDARDS.

7.4.2 CARRIAGEWAY CONFIGURATION

Table 7-2: Carriageway Width

sl. No Description Element Width in meters{m)
Main Carriageway 2x7.00 14
Paved Shoulder 2x1.50 3
Type 2.2A, Shy off 2x0.6 1.2
2.28,2.2C, 2.2D - Median 1x12 1
Realignment, Earthen Shoulder 2 X {2.00+1.00) 6
Bypass and
Eccentric Utility Corridor 2 x2.00 4
Widening in Rural | Space left for Drain, and Future Widening 19.8
1 Area Proposed ROW 60D
Main Carriageway 2x7.00 14
Paved Shoulder 2x2 4
Shy off 2x0.5 1
Median 1x15 1.5
Type 2.68 - 4 lane Footpath/Space for Future widening 2x 875 17.5
divided carriage Service Road 2x7.5 15
way with service Drain 2x1.50 3
roads in urban Utility Corridor 2x2 4
2 area Proposed ROW 60
Main Carriageway 2x7.00 14
Paved Shoulder 2x1.50 3
Divider 2x1.50 3
Type 2.34 - Rural Median 1x 12 12
Area with Service Road 2x7.5 15
Depressed
Mediar with Earthen Shoulder 2% 1.50 3
service roads in Utility Corridor 2x2 4
2 Bypass Location Proposed ROW 60
Type 2.4A- Main Carriageway 2x7.00 14
Concentric Median 1x15 1.5
Widening ngar Shy off I1x05 1
Mrugavani
3 National Park Proposed ROW Overlay
Type 2.64 - Main Carriageway 2x10.5 21
LVUP/VUP/Fiyover Median 1x2.5 2.5
Approach with slip Shy off 2x0.5 1
4 roads in Builé-up Paved Shoulder 2x2.00 4
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Sl. No Description Element Width in meters{m)
Locations Shy off 2x0.5 1
RCC Crash Barrier 2x0.5 1
Divider 2x4.25 8.5
Slip Road 2x7.0 7
Shyoff 2 % {0.25+0.25) 1
Footh path/Drain 2x1.50 3
Utility Corridor 2x2.00 4
Space left for Extra widening 2x3 6
Proposed ROW 60
Main Carriageway 2x10.5 21
Median ix4 4
Shy off 2x0.5 1
Paved Shoulder 2 x2.00 4
Shy off 2x0.5 1
RCC Crash Barrier 2x05 1
Divider 2x1 2
Slip Road 2 x5.5 11
WUL"}SE;*’;?V;W Shyoff 2 x (0.25+0.25) 1
Approach with slip Earthen Shoulder 2x1.5 3
roads in Utility Corridor 2x2.00 4
Bypass/Rural Space left for Extra widening 2x3.5 7
5 Locations Proposed ROW 60
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7.5 MINIMIZING ADVERSE IMPACTS

7.5.1 DESIGN CONSIDERATIONS

The basic design standards adopted for the structural designs are as per the requirements faid down in
the latest editions of IRC codes of practices & standard specifications and guidelines of Ministry of
Road Transport & Highways. Additional technical references are used wherever the provisions of

IRC/1S codes are found inadequate,

¢ The corridor of impact (Col) +proposed cross-section would be restricted within the
existing right of way. In case of exception, both options {within the existing right of way
and the alignment proposal with forest tand diversion) would be analyzed before a final

decision is made.

e Decision on bypasses and realignments will be taken based on a comparison of options
with or without the proposed change in design on a case-to-case basis.

»  Alternatives were explored to minimize the adverse impacts of the proposed intervention
as far as possible. Some of the specific measures adopted for minimizing the adverse

impact are as under.

* Adverse impacts on structures in congested sections or habitations and market sections
were minimized by limiting the land width requirement to 54m.

7.5.2 ROAD SAFETY AND SIGNAGE

Proper signage and markings are vital for safety and guidance of the drivers. Junction improvement
drawings shall show warning and regulatory signs at appropriate locations. The signs are of reflector
type to he noted easily at night. All road signs are in conformity with the provisions of IRC 67 — 2012-
Code of Practice for Road Signs and IRC SP 31 —1992 - New Traffic Signs. Roadside lighting is provided
for the flyover as well as service roads. Lamp poles are fixed at the edges of flyover. The road markings
are in conformity with IRC 35 — 1597 Code of Practice for Road Markings with Paint and other IRC

Standards.
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7.6 SOCIO-ECONOMIC PROFILING OF THE PROJECT AFFECTED HOUSEHOLDS

7.6.1 INTRODUCTION

The Social Impact Assessment at this stage aims to identify congested areas, potential impacts on the
community and settlement to provide the basic infarmation to the Engineering Design team to
integrate it with technical design. The thrust of this integration is to minimize the adverse impacts, if
any, with the best possible engineering solutions at the most appropriate cost.

It needs to be mentioned here that the impacts on population, properties and assets have been
examined in view of three options in mind.

The present exercise will explore the potential impact on the population as well as on the properties in
both the scenario. Social impact will assess within 60 mtrs of ROW of road width. Assessment of

impact was made using Google map, Design and Field Survey.
7.6.2 PROPERTIES LIKELY TO BE AFFECTED

The properties likely to be affected by the proposed road are surveyed by using structured schedule.
These properties may include houses, shops, offices, religious establishments, markets, community
halls or any other structure. It has been attempted to get the details of various structures that are
located within the proposed ROW of the project road.

The initial social survey, conducted within 60 meters indicates that there are significant numbers of
structures falling within the proposed road. The survey shows that as many as 178 structures within
the 60 mtrs of proposed right of the way on the existing road. The structures include the private
properties, religious properties, community properties and government properties. The following
sections deals with the details of the affected structures along the project road.

7.6.3 OWNERSHIP OF THE PROPERTIES LIKELY TO BE AFFECTED

As mentioned above that the analysis of affected properties has been dane. Analysis fhas been done to
consider widening of the road up to 60 meters. The total numbers of properties documented have
been analyzed under different categories in terms of its uses, such as private, religious, public /Govt.
etc. Qut of the total 179 properties that are likely to be affected, 150 are private properties {properties
that are owned by individuals and do not have govt. or community ownership), while 7 are religious
properties, which include Temple & Masjid. Moreover, 11 Government properties and 11 (colleges-9 +
statue-2) are community structures are also likely to be negatively impacted.

The property falling within the corridor of impact as per its type of ownership has been documented in
Table 7-3 [Annexure 6.1,6.2,6.3 & 6.4).

Table 7-3: The property falling within the corridor of impact as per its type of ownership

Si. No. Type of Properties No. of Structures within 60mtrs
1 Private 150
2 Religious 7
3 Government office/Community 22
Total 179
Feedback Infra Pvt. Ltd. 7-19 National Highways Authority of India
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Source: Census Survey, 2017
7.6.4 TYPE OF CONSTRUCTION OF THE STRUCTURES

Taking into consideration of widening of the road up to 60 meters, after analysis it reveals that
maximum numbers of the constructed structures, which are likely to be impacted within the corridor
of impact, are pucca (128) however 19 are kutcha structures and 32 are semi-pucca
structures{Included CPR's). The details of type of constructions of the structures are summarized in the

Table 7-4.

Table 7-4: Type of Construction of Structures

T

Sk No. Type of Properties No. of Structures within 60mtrs
1 [Kutcha ) 19
2 Se_rr]_i-Pucca_ o 32
) _3__[>ugca_ - | 128
Total 179

Sburce: Census Survey, 2017
7.6.5 PRIVATE PROPERTIES TO BE AFFECTED

It is revealed from social survey that in case of widening of the project road up to 60 meters, total
number of private properties likely to be affected is estimated in number. These private properties are
residential or commercial, It was found in the social survey that most of the structures aiong the road
are commercial in nature (119}. Only 23 of the affected structures are residential and 8 residential-
cum-commercial structures were found. Details of private properties likely to be affected are shown in

Table 7-5.

Table 7-5: Type of Private Properties Likely to be affected e

[ |

Sl No. | Type of Properties No. of Structures within 60mtrs
1 Residential 23
2 | Commercial 119
[ 3 Residential+*Commercial ) 8 -
i Total 150

Source: Census Survey, 2017

7.6.6 NATURE OF IMPACT

The details collected during survey reveals that in case of widening of the road up to 60 meters shall
lead to either of the three impacts- livelihood loss, residence loss or both. In case of widening of the
road up to 60 meters, livelihood of 55 households & residence of 275 livelihood of households shall be

affected {Table 7-6).
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Table 7-6: Nature of Impact

5l. No, Type of Properties No. of Structures within 60mtrs ‘
1 Residence loss o N 31
2 Livelihood loss 115
Total : 150 J

Source: Census Survey, 2017
7.6.7 RELIGIOUS PROPERTIES LIKELY TO BE AFFECTED ALONG THE ROAD

The impact on religious structures is generally considered as an area of concern due to its association
with the refigious sentiments of the people. The total number of religious and related properties likely
to be affected due to project in case of widening upto 60 m is 7 structures. The structures include
Temple,Church & Masjid as detailed in Table 7-7.

Table 7-7: Religious structures

Sk No. Type of Religious Property ‘ No. of Structures within 60mtrs
1| Temples S| b s y
B Masjid i T 1 |

Church - - 1
i _ Total ] 7

Source; Census § urv;;/,étJ_l 7
7.6.8 GOVERNMENT/COMMUNITY {CPR) PROPERTIES LIKELY TO BE AFFECTED ALONG THE ROAD

Collected data shows that there are 22 government properties that are likely to be affected due to the
widening of the existing road within 60 meters. However, the total numbers of affected Community
properties also include Statue and government properties {Bus stop) . The details of such properties
are summarized in the Table 7-8. (Details of Government/Community}.

Table 7-8: Type of Government Properties]ICPR) likely to be affected

I No. of Structures within 60mtrs |

Sl No. Type of Properties . |
| . | _ Left W ]
'__1___ , Government (Bus Stop} B | 11 ‘
‘ 2 | Community {School/Colleges) | 11

Total | B 22 _

Soﬁrce: Census Survey, 2017
7.6.9 SOCIAL PROFILE OF THE PAPS ALONG THE PROJECT ROAD

The purpose of our survey was to create a broad database of the affected properties as well as the
project-affected persons (PAPs) in order to understand the social profile of the project-affected area. It
helps to appraise the positive as well as negative change in the life style of the communities in the
project influence area due to implementation of the project as an external intervention.
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7.6.10 TOTAL AFFECTED HOUSEHOLDS

Due to loss of structures many people will be losing their properties/ livelihoods and will be
economically affected. As per the census survey, 150 households are getting affected, constitutes 100
% owners. The details of affected households are shown in Table 7-9.

Tahle 7-9: Number of Affected Households

FFR Revisicn: R1

Sl No. Dwnership Status No. of Structures within 60mtrs
1 Owner {Titleholder/ Encraachers/ 150
- ~ Squatters) -
1
| Total >0

Source. Census Survey, 2017
7.6.11 TOTAL NUMBER OF PAPS ALONG THE PROIJECT ROAD

this stage of study, only those households whose structures are losing are included in the survey. In
the proposed 60mtr ROW, 422 people from 150 households will be affected and in which 216 are male
and 206 are female and out of 150 HH, 70 Household having no informations.

This figure does not include the affected perscns of those households who were not available for
reey, and the family members of the wage earners. At few locations, people were even reluctant in
. ¢ing the details of their families. The detail of number of PAPs enumerated has been mentioned in

Table 7-10.

Table 7-10: Number of PAPs along the Project Road

] MNo. of Structures within 60mtrs
Si. No. Category e
- Left
’ | Male 216
l_ Female 206 A
Total 422

Source: Census Survey, 2017
7.6.12 RELIGIOUS CATEGORY OF PAHS ALONG THE PROJECT ROAD

Social customs and tradition play a major role in determining the socio- economic development as well
as occupational pattern in the influence area, keeping this in mind an initial analysis has been
conducted to understand the religious profile of the PAPs within the corridor of impact. Majority of

the PAHs belong to Hindu population.
7.6.13 SOCIAL CATEGORY OF PAHS ALONG THE PRCJECT ROAD

The data indicate that majority of PAHs belong to Backward caste & Other caste.
7.6.14 OCCUPATION PATTERN IN THE FAMILY ALONG THE PROJECT ROAD

The project road is dominated by families involved in business. In case of widening of the road up to
60 meters, out of total 150 affected households {11 in number) of them are engaged in Agriculture
category. Only few (37 in number) fall in business for their livelihood. Percentage of people engaged as
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a labour which constitues only 4 and 72 affected households having Closed/No informations during
the survey.Table 7-11.

Table 7-11: Occupation Pattern

Sl. No. Occupation No. of Structures within 60mtrs
1 Service 4
2 Business 37
3 Agriculture 11
4 Labour
5 Proffessional
6 Self-Employed 16
7 Small Traders 4
8 NA(No informatian/Closed) 72
Total 150

Source: Census Survey, 2017
7.6.15 VULNERABLE GROUPS ALONG THE PROJECT ROAD

The Sacial Impact Assessment idemtifies the vuinerable population in order to minimize the adverse
impact and provide adequate mitigation measures. An assessment was made to bring out the
vulnerable PAPs (SC, ST, Women-headed Households and households headed by physically
handicapped persons). Their distribution on the stretch in terms of absolute numbers and percentage
are given below. The data reveals that there are no households belong to vulnerable category.

7.6.16 SUMMARY PROJECT IMPACTS

As per findings of the census survey of affected land and non-land assets, the project impacts can be
broadly classified as (i) impacts on private land, {ii) impacts on private structures (iii} impacts on
livelihoods due to loss of private properties and (iv} loss of common property resources. From the
analysis of impacts, it is noted 150 private structures wili be affected due to the widening of project
road. As per the survey, total 150 household comprising of 422 peaple will be affected in the project.
The detalls of project impacts are presented in the Table 7-12,

Table 7-12: Summary of Project Impacts

sl. No. Impacts 5 Number
i Total number of Project Affected Persons {PAP’s) | 422
Total number of private structures affected families (Excluded |
2 : 150
CPR’s) .
3 Total number of CPRs affected {including Gavt. properties) 22
4 | Total number of Religious properties affected 7

Source: Census Survey, 2017

7.6.17 CONCLUSION

The Socio-Economic analysis of the project affected persons reveals their dependency on the project
corridor. This dependency is either in the form of place for residence or for livelihood generation.
Affected people shall be consulted at every stage of the project planning and implementation. Their
worries and suggestions shall be taken into account and the negative impacts shall be mitigated.
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7.7 PUBLIC INFORMATION AND CONSULTATIONS

7.7.1 INTRODUCTION

Public information and consultation is an important method of involving various stakeholders
particularly, local community with reference to the proposed development initiatives. 1t provides a
platform to participants to express their views, concerns and apprehensions that might affect them
positively or negatively. Through participation and consultation stakeholders influence development
initiatives, and decision making process. The effectiveness of participation and consultation is directly
related to the degree of invoivement by the likely project affected persons and the local community
and integration of outcome of consultations wherever feasible in the proposed development
initiatives. Detailed planning is required to ensure that fikely project affected persons, local
community, interested groups, non-governmental organizations, civil society organizations; local
government, line departments, eic are consulted regularly, frequently and purposefully during
different stages of the project including project preparation.

The purpose of consultations was to inform people about the project, take note of their issues,
concerns and preferences, and allow them to make meaningful choices. Consultations were held
during the project preparation which covered group consultations, public meetings, and individual
meetings, etc. It ensured participation of potential project affected persons (PAPs), local community
and other stakeholders. People in general were informed in advance, and allowed to participate in
free and fair manner. Consuitations provided meaningful contributions with regard to reducing
adverse impacts, provision of bypass, safety, etc. Concerns, views and suggestions expressed by the
participants during these consultations were integrated into the design aspects wherever feasible. The
following sections provide description of the consultations.

7.7.2 STAKEHOLDER ANALYSIS

Analyses revealed that stakeholders are supportive and showed positive interest in the project and
promised to ensure good support during execution of the project. The stakeholder analysis for the

project is presented in Table 7-13,

Table 7-13: Stakeholder's Analysis L
Stakeholder’s Analysis |

| Interests,
Stakeholder's Relevant Stakeholder Location support & Influence
Category = {H+M+L}# |
lll PN Opposition
Inten(?e‘d . | Villagers | Pr0]ect affected Supportive H |
Beneficiaries i s villages | | 0
Adversely : 1
Affected PAPs | Projectaffected Supportive | H
commercial,residential viflages
Persons | |

# H-High, M-Midium & L-Low
7.7.3 COMMUNITY CONSULTATIONS
One of the prime objectives of the public information and consultations has been to involve local
people in project planning. While undertaking the social screening survey and some technical surveys

such as inventory of road side utilities and structures, census and socio-economic survey of PAPs,
information dissemination focused on the proposed road improvements. PAPs were informed about
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the proposed road improvement program, likely impacts on individual and common properties
resources and resultants likely benefits. Later group of people were requested to gather at a common
place for exchange of information. During these consultations brief description about the project,
likely adverse impacts and positive impacts, employment generation, etc were discussed and initial
opinion of people were solicited. Consuitations were held at 3 locations —Raghavapuram,
Jeelacheruvu& Chandupatla on z pre-decided date, time and venue in consuitation with local people
and government officials. These consultations provided suitable platform to people to express their
concerns and also provide suggestions with regard to proposed improvements. Descriptions of
consultations held at different locations are provided in the following section:-

7.7.4  CONSULTATION WITH POTENTIALLY AFFECTED PAP'S

Public consultation is a continuous process and has been carried out at all stages throughout the
project road. However, in order to document the issues raised by the potential PAPs, public
consultations at this stage were conducted at ali sensitive locations and with various focus groups by
using structured formats. A large number of potentially affected persons {PAPs) expressed their views
about the proposed project. All the consuitations conducted were in focus groups such as Aganwadi
workers, women, shop owners and truck operators. The authorities of the religious properties were
also consulted to know the significance of the structure, its establishment details and to get an idea of
the people’s reaction if the structure is required to be demolished / shifted to some other place.

The general issues raised by the PAPs in most of these consultations were related to the compensation
package, provision of safety measures {like providing speed breaker, proper signage etc.), employment
generation schemes by the project authority 1o restore the livelihood of the affected households etc.
The location wise list of participants in public consultation is given in Annexure 7.1. The location and
group wise consultation details are detailed below:

Public Consultation at Chevella

_r Place: Along the road -
[ DATE: 11/05/2017
|_ Number of Participants:9 Time: 5:51PM

Observations:-
Chevella is a town in Rangareddy district of the Indian state of Telangana. It also a part of Hyderabad

Metropolitan Development Authority. Chevella is located at 17.3067°N 78.1353°E. It has an average
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elevation of 623 m {0.387 mi). Chevella is a large village located in Chevella of Rangareddy district,
Andhra Pradesh with totaf 1559 families residing. The Chevelia village has population of 7021 of which
3553 are males while 3478 are females as per Population Census 2011
n Chevella village population of children with age 0-6 is 894 which makes up 12.72 % of total
popufation of village. Average Sex Ratio of Chevella village is 979 which is lower than Andhra Pradesh
“tate average of 993, Child Sex Ratio for the Chevella as per census is 931, lower than Andhra Pradesh
rage of 939. Chevella village has higher |iteracy rate compared to Andhra Pradesh. In 2011, literacy
.Le of Chevella village was 72.46 % compared to 67.02 % of Andhra Pradesh. in Chevella Male literacy
slands at 81.72 % while female literacy rate was 63.08 %. As per constitution of India and Panchyati
Raaj Act, Chevella village is administrated by Sarpanch {Head of Village) who is elected representative
of village.
issues discussed:-
s Traffic flow during rush hours
s Provision of Flyover/Bypasses
» Widening of the road
» Compensation to affected people
s Employment opportunity during the implementation of project

Nizcussion and Suggestions:

During the interaction it was found that the people were ¢pen in sharing their views with social expert
and agreed for Bypass options. Compensation {House for house+Compensation) is another issue which
is a cause of concern for the affected people. They suggested that implementation of the project
should not be taking place before adequate compensation to PAPs at market rate is not availed.

luding Remarks:
. per the observation of social scientist, widening of the existing road should be considered in this

area since its impact on structures will be not very severe,
Public Consultation with R & B Staff at end point of the proposed project
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Public Consultation with Priest (Temple) at Mirzaguda {(Rangareddy Dist.)

B | 3
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Participants expressed their opinion, concern and suggestions in a free and frank manner. In general
all stakeholders including likely project affected persons were in favour of the proposed project.
However, participants expressed concerns with regard to compensation, provision of drainage, safety,
provision of Flyover. People opined that proposed project will improve connectivity to various places
and save time and money. Issues and concerns raised by participants were mostly common which
includes compensation as per prevailing market rate, provision of drains, Nkelihood of increased
number of accidents, provision of speed breakers, etc. Women were found concerned about the
widening of the existing road, especially the high speed vehicles and likely accidents. They also felt
that crossing to the other side of the road for various purposes including taking animals to the grazing
land and accessibility to agriceltural land is difficult.
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7.8 IDENTIFIED CRITICAL STRETCH

7.8.1 INTRODUCTION

With the widening of the road, many locations with built-up areas will be adversely affected due to
lack of adequate ROW, causing loss of private properties (both structures as well as land), loss of
livelihood, loss of religious as well as community properties, and negative environmental impacts etc.
Identification of these hotspots/ critical stretches, thus, during the design stage is very pertinent,
which helps in minimising the loss with the incorporation of relative mitigating measures in the design.
These locations need special concern and mitigation measures at the time of initial stage of the

project.
7.8.2 CRITERIA OF IDENTIFICATION HOT SPOTS AND CRITICAL AREAS

The assessment of the social impact were made within 60 meters i.e. 30 meters each side from the
centerline of the existing carriageway and the data was analyzed to identify the congested areas and
the stretches, which requires special R&R consideration. The locations have been identified as critical
areas due to following reasons:

s Impact on large number of properties, mostly commercial establishment

Loss of livelihood

s Loss of habitation

»  Loss of community interaction

* Loss of Social Capitals

*  Loss of Community Assets

* Loss of Access to Facilities

¢ Sensitive and Religious Structures

7.8.3 CRITICAL AND CONGESTED LOCATIONS / HOT SPOTS IN THE PROJECT AREA

There are some locations where undesirable impacts of the project occur which can be easily
distinguished due to their unique characteristics. These are termed as ‘Hotspots’ for religious places.
Some of the Temples,Church & Masjid fall along the project corridor fall within the project influence

area.

Critical locations/hot spots have been identified in respect of, impact on religious structures, density of
population, concentration of vuinerable population and loss of livelihood support etc.

7.8.4 DESCRIPTION OF CRITICAL AREAS

The critical area, identified at Gandipet & Aziz Nagar village, is presence within proposed ROW. The
structure, which has been identified as critical area can be viewed in the picture below.

These are the religious structures {Church boundary wail) which could be adversely impacted in case
of widening of the existing road.
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7.9 EFFORTS TO MINIMISE ADVERSE SOCIAL IMPACTS & MITIGATION MEASURES

7.9.1 INPUTS AT DIFFERENT STAGES FOR MINIMIZING RESETTLEMENT

Regarding resettlement and rehabilitation input, it may be mentioned here that from the very
beginning of the project formation, sccial and environmental team worked hand to hand with
engineering design group. These inputs in concrete terms were made available at the following stages:

a) Stoge 1: Potential resettlement and rehabilitation issues were identified at the
preliminary reconnaissance visit. Field Surveyors identified the villages and urban areas
with inadequate road width and design team was provided this input.

b} Stoge 2: Right of way was ascertained from NHAI and Revenue Department and where in
doubt, actual measurements were made and data on land available for road widening . All
fand belongs to Community Land. The socio-economic and census surveys of the
potentially project affected persons were initiated from the very beginning. A Social
Assessment was done of the 100% potentially affected population within the likely
corridor of impact {60 metres). The social assessment registered the household members
and individuals within the potential corridor of impact, enumerated the sites and in fact
gathered sufficient demographic and social information to determine whether they were
to be categorized as vulnerable groups with special entitlements under the project as per
Entitlement Matrix. Socio-economic survey provided the base line against which
mitigation measures and support has been measured and survey included the needs and
resources of different groups and individuals including women headed households and
gender analysis.

¢} Stage 3: R & R team working in the field, weighed up the alternatives alignment options
proposed by the Survey and Engineering team and this field information were shared and
discussed with engineering design team, so that they make such a plan, which couid avoid
or minimize adverse impact on large number of households, In response, the engineering
team considered various options.

d) Stage 4: Local level consultation regarding the impact of widening of the road through the
villages and towns was coenducted and alternative suggestions offered by them were
considered. Social and environmental inputs were provided at the feasibility stage and
recommendations weare made according to the findings of the social and environmental
surveys.

e} Stage 5: Full coordination and cooperation between the Resettlement and Rehabilitation
team and Engineering team results in:

a) Unnecessary displacement avoided by modifying the alighment

b} Fixing the speed in the built up areas including schools and hospitals as per local needs
and problems of the people

¢) Deciding the rural and urban read creoss-sections based on field surveys and likely impact
on the people

d) Evolving Community consensus on shifting the existing shrines and religious structures

Based on above analysis on sacial impacts, public consultation and field level observatian,
following measures are proposed to minimize the impact of following villages.
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Table 7-14: Critical Issues and Mitigation

Public

l Location Identification . Phrotographs Mitigation
| _ consultation
| village: - Temple at Gandipet village { Attached in Chapter | After discussion with the
| Gandipet this place is is existing ] 8 design team it has heen
very closed to | project road. saved from the
carriageway There are anly | demolition and approved
two  important | that improvement of
religious [ road will be designed
structure along | with in available ROW.
the project
road. |
Existing right of
way is not |
feasilble tor |
widening of [
road. During |

the field visit as
a social expert

observed  that
there are few

structures r

which are

coming in {

existing right of |

way {30 mtr

either side). ’
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7.10 RESETTLEMENT POLICY AND LEGAL FRAMEWORK

7.10.1 INTRGDUCTION

- policy frame work and entitlements for the project are based on the national law The Right to Fair
{ompensation and Transference in Land Acquisition Rehabilitation and Resettlement Act,2013, (LARR
2013} its 2014 Ordinance.

A_ The Right to Fair Compensation and Transparence in Land Acquisition, Rehabilitation and
Resettlement Act, 2013

Trie Right to Fair Compensation and Transparence in Land Acquisition, Rehabilitation and Resettlement
Art, 2013 has been effective from Januaryl,2014 after receiving the assent of the President of Republic
vt India. This Act extends to the whole of India except the state of Jammu and Kashmir. The Act
replaced the Land Acquisition Act, 1894. The Act has since late December 2014 been amended to make
it more flexible and the description of the amendment is described below,

aims and ohjectives of the Act include is to ensure, in consultation with institutions of local self-
government and Gram Sabhas established under the Constitution of India, 2 humane, participative,
informed and transparent process for land acquisition for industrialization, development of essential
infrastructural facilities and urbanization with the least disturbance to the owners of the land and
other affected families. It provides for compensation and resettlement assistance to the affected
families whose land or other assets are affected by the project. A few of key features that are revised

the old Act include the recognition of non-title holders to compensations if they have lived in the
area proposed to be acquired in the past three years as well as compensations for lass of livelihood.

Section 26 of the Act defines the method by which market value of the land shall be computed under
the proposed law. Schedule | cutlines the proposed minimum compensation based on a multiple of
market value. Schedule [l through VI outline the resettlement and rehabilitation entitlements to land
owners and livelihood losers, which shall be in addition to the minimum compensation per Schedule |

An Amendmenrt Ordinance to the Act was promulgated on December 31, 2014, The Ordinance provides
exemptions for five categories of projects from the certain requirements: (i} Defence; {ii} Rural
infrastructure; (iii) Affordable housing; (iv) Industrial corridors; (v) Infrastructure projects including
Public Private Partnership (PPP} projects where the central government owns the land. These 5
categories of projects are exempted from the requirement of cansent of 80% of land owners to be
obtained for private projects and that the consent of 70% of land owners be abtained for PPF projects
as well as conducting the Social Impact Assessment through a notification.

7.10.2 RESETTLEMENT FRAMEWORK PRINCIPLES AND ENTITLEMENT MATRIX

Based on the above analysis of government provisions,the following key resettlement principles,
definitions and Entitlement Matrix have been adopted for the Project.

A, KEY RESETTLEMENT PRINCIPLES

(i} land acquisition, and other involuntary resettlement impacts will be avoided or
minimized exploring all viable alternative sub-project designs;
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{iy where unavoidakle, time-bound resettlement plans (RAPs) will be prepared and APs will
be assisted in improving or at least regaining their pre-program standard of living;

{tii} consultation with APs on compensation, disclosure of resettlement information to APs,
and participation of APs in planning and implementing sub-projects will be ensured;

{iv) vulnerable and severely affected households will be provided special assistance;

{v] payment of compensation to APs including non-titled persons (e.g., informal
dwellers/squatters, and encroachers) for acquired assets at replacement rates;

{vi) payment of compensation and resettlement assistance prior to the contractor taking
physical acquisition of the land and prior to the commencement of any construction
activities;

(vii) provision of income restoration and rehabilitation;

{viii} Establishment of appropriate grievance redress mechanisms.

B. KEY WORKING DEFINITIONS

Cut-off dates: For Titled-Holders, the cut-off date will be the date of publication of preliminary
notification for acquisition under Section 4i1} of the RFCT in LARR Act, 2013. For non-titleholders such
as squatters, the cut-off date will be the start date of the project census survey as per the final detailed
design or updated census survey during RP implementation.

Vulnerable Affected Households: Vulnerable Households are defined as affected families who are: {i)
below the national poverty level; (ii) headed by women and below the average income of affected
households; (i) headed by disabled or elderly and below the average income of affected househalds;
{iv} scheduled tribes and marginalized scheduled castes.

Severely Affected Households: Any household, who, as a result of the project loses 10% or more of its
productive assets or physically displaced.

C. ENTITLEMENTMATRIX

All persons affected by the project and meeting the cut-off date requirements will be entitled to a
combination of compensation packages and resettlement assistance depending on the nature of

ownership rights on lost assets and scope of the impacts:

a. Compensation for the loss of land ,crops/trees at their replacement cost;

Compensation for structures [residential/ commercial) and other immovable assets at
their replacement cost;

Assistance in lieu of the loss of business/ wage income and income restoration assistance;
Assistance for shifting and provision for the relocation site {if required), and

Rebuilding and/ or restoration of community resources/facilities

Additional Support to Vulnerable Families

o

"o oo

An Entitlement Matrix, delineated in Table 7.15 has heen developed to summarize entitlements.
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Table 7-15: Entitlement Matrix
All awards below shall be exempt from income tax, stamp duty and fees.

Type of Loss Definition of Entitled Compensation Policy Responsible
Person Agency
Land
1.a | Loss of private land Legal titleholders/ snd for tand if available.’ IA/CSC will
traditional titleholders® | Compensation at ensure
- agricuttural fand,* replacement cost or as sufficient
- homestead/ calculated under section | provision of
commercial land 26 of LARR Act 2013 notice
- vacant plot according to the
landowner, the residual NGO/Consultant
land is economically will validate and
unviable, option to be verify AP list
compensated for entire jointly with JA,
parcel.
ne tirme 50,000
Resettlement Allowance
as per LARR Act 2013 if
family needs to physically
relocate to different area
0 days advance notice to
relocate
1.b | Loss of rented private | Tenants, leaseholders ssistance for rental deposit | NGOQ/Consultant
land and government and Sharecroppers {with | or unexpired lease will confirm
land lease documents) deducted from the land tenants’
owner's compensation, eligibility
b days advance notice to
harvest standing seasonal | 14/ CSC will
crops prior to damage, if | ensure
notice cannot be given, provision of
compensation for share notice,
of crops will be provided
{see entitlement No. 3.a}.
1.c | Loss of Government Non-titled holders {l.e. pmpensation for assets | A/ CSC will
land Squatters®, lost at replacement cost | ensure
Encroachers®) {see EM 2.a). provision of

" The RFCLARRA 2013 outlines that no irrigated multi-eropped land shall be acquired onder this Act. expect in
exceptional circumstances. as demonstrable Fast resort. Wherever such land is acquired. an equivalent arca of
cultivable land shall be developed lor agriceliural purposes or an ameoeunt equivalent to the value of land
acquired shall be deposited with the appropriate Government for investment in agriculture for enhancing food
security. Such costs musl be reflected in the rescttlement budget.

3

titlcholders
* During the preparation of the Resettlement Plan for the subproject road, the availability of Tand will be assessed
and this option will be retained/dropped depending on this  assessment
* Squatlers are those who have no recognizable legal rights on the land they arc occupying

Feedback Infra Pvt. Ltd.
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Four laning of NH-163 from Hyderabad {ORR Appa Junction) [Design Km 14.000/Existing Km
14.000) to Manneguda (Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km) in
the State of Telangana under Bharatmala Pariyajna on Hybrid Annuity Mode

Initial Social Assessment

& Resettlement Plan
FFR Revision: R1

Type of Loss

Definition of Entitled
Person

r Compensation Policy

Responsible
~ Agency

. days advance notice to

{ shift

F days advance notice to
harvest standing seasonal

natice.

NGO/Consultant
will confirm

| crops prior to damage, if | affected
| notice cannot given, household’s
i compensation for share eligibility
of crops will be provided
| {see entitlement No. 3.a).
bnt at market value for the | Contractor

Temporary loss of land

Legal titlehalders

| period of occupation.

zstoration  of  land  to
| previous or better quality
-lcation of construction
camps will be fixed by
contractors in
consultation with
Government local

community.

and

negotiates
amount with
landowner ~
supervised by
CSC.

1A4/C5C ensures
compensation
paid prior to
take-over.

Contractor
responsible for
site restoration.

2 | Structures

Loss of residential,

and other assets

commercial structures

Legal titleholders
Encroachers and
squatters

If partially affected®:
Replacernent cost of the
affected part or asseis
with right te salvage
materials. If remainder of
the structure is unviable,
the owner has the option

tc claim compensation
for entire structure (see
beiow].

If

Residential/Commercial
structure fully affected:
Replacement Cost of the
structure

NGO/Consultant
will confirm
titteholder’s
eligibility

1A/ CSC will
ensure
provision of
notice.

|

5 . . . . . .
" Encroachers are those whe use land or build structures which are in whole or in part of an adjacent property 1o

which they have no titles,

s . .. . . .
External to the living/fcommercial areas (i.¢. verandahs, stairs)

Feedback Infra Pvt. Ltd.
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Four laning of NH-163 from Hyderabad [ORR Appa lunction) |{Design Km 14.000/Existing Km

225

14.000) to Manneguda {Design Xm 60.391/Existing Km $9.500) (Design Length = 46.391 Km) in
the State of Tefangana under Bharatmala Pariyejna on Hybrid Annuity Mode

Type of Loss

Definition of Entitled

Compensation Polic
Person | P v

Initial Social Assessment

& Resettlernent Plan
FFR Revision: R1

Responsible
Agency

LIf relocating  outside
' Row, Resettlement
Allowance of Rs. 50,000
|per family as per LARR
Act 2013.7

I Monthly Subsistence
Allowance of Rs. 3,000
| for one year {total Rs.
36,000} for  families
!having to relocate their
homesteads as per LARR
Act 2013.°

Shifting allowance of 10%
of replacement cost of
structure  up to a3
maximum of Rs 50,000,
as per the LARR Act 2013
Right to salvage materials
| from structure and other
assets with no

| deductions from
replacement cost,

' 90 day notice to vacate
structure.

2 b | Loss of
residential/commercial
structure and other
assets

Tenants (without =placement cost of
documentation) and

leaseholders

if latter has been
constructed by the
tenant/leaseholder with
right to salvage material

deposit or unexpired

legitimate lease
documentation). This will
be deducted from the
compensation amount of
| the structure owner.
mp-sum equivalent to
two month lease to
support search of

| alternative housing. |

7 Nol cumulative if Reseitlemen

L Allowance has been given [or loss of land (Entitlement 1.a)

# Nouseholds losing commercial structures are not eligible

NGO/Consultant

partfwhaole of structure — | will confirm
tenants’
eligibility

14/ CSC will

nmpensation for rental ensure
provision of
lease {only for AP with notice.

Feadback Infra Pvt. Ltd.
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Initlal Social Assessment
& Resettlement Plan
FFR Revision: R1

Four laning of NH-163 from Hyderabad {ORR Appa Junction) {Design Km 14.000/Existing Km
14.000) to Manneguda (Design Km 60.391/Existing Km 59.500) (Design Length = 46,391 Km) in
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode

Definition of Entitled Responsible

Type of Loss

Person

Compensation Policy

Agency

2.c | Loss and temporary
impacts on common
property Fesources

Titled and non-titled
owners/communities

Replacement or
restoration of the
affected community
facilities

Best efforts need to be
made to avoid impacts on
sensitive sites {i.e.
religious, sacred). If these
need to he relocated or
rehabilitated additional
level of consultation with
community is required to
ENSUre proper process

1A/ CSC will
assess how to
avoid sensitive
sites

NGO/Consultant
will conduct
additional
consultations

3 Loss of crops and trees

3.2 | Loss of trees and crops

Legal titleholder/
tenant/lease-
holder/share-

cropper/non-titled AP

days advance notice to
harvest standing seasonal
crops prior to damage,
fruits and timber
bmpensation for standing
crops {or share of crop
for sharecroppers) based
on an annual crop cycle
at market value.
pmpensation for trees
based on timber value at
market price, and
compensation for
perennial crops and fruit
trees at snnual net
product market value
multiplied by remaining
productive years; to be
determined in
consultation with the
Farest Department for
timber trees and the
Horticulture Department
for other trees/crops.

MNGO/Consultant
will confirm
affected
househald
eligibility

1A/ CSC will
ensure notice is
provided.

4 Loss of livelihood

4.1 | Loss of livelihood
income

Legal Titleholder/
tenant/leasehoider/non-
titled holder of fully

55 of business
income/wages: One time
financial assistance based

NGO/Cansultant
will confirm
affected

Feedback Infra Pvt. Ltd.
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Four laning of NH-163 from Hyderabad {ORR Appa lunction} (Design Km 14.000/Existing Km
14.000) to Manneguda (Design Km 60.391/Existing Km 59,500) (Design Length = 46.391 Km) in

the State of Telangana under Bharatmala Fariyojna on Hybrid Annuity Mode

Initial Social Assessment

& Resettlement Plan
FFR Revision: R1

‘ Definition of Entitled
Type of Loss
Person

Compensation Policy

b _ 1
| affected commercial
stru cture9

Employee of affected
cammercial structure.

Farmer/ agricultural

on three month income'®

or Rs. 25000 as per
RFCLARRA 2013,
whichever is higher

worker of land acguired. |

Legal titleholders, non-
titled Ahs

(4.2 _'T_emporary disruption
| of livelihood

D_d;vs advance notice
regarding  constructicn
‘ activities, including
duration and type of
disruption.

tonomic Disruption Grant

commercial structure is
partially affected and
owner loses income to
rebuild part of structure
or because of
construction activities.

bsistance'!!  to  mobile
vendors/hawkers to
temporarily  shift for
continued €CONOMIC
activity during
construction activities.

 household

[ 18/ csC will

of Rs. 3,000/week when |

Responsible
Agency

eligibility

ensure notice is
provided.

5 S;;eclal assistance to Vuinerabie Households

' 5.1 | Impacts an Vulnerable | Vulnerable Households
Households {VAHs} Severely Affected

and Severely Affected | Households
Households (SAHs)"

L4 i

. 50,000 for each

physically displaced
family™.
Articipation of one

member of household in
| Livelihood Improvement

and Skills Development
| Training

to confirm
VAH/SAH list

NGO/Consultant
to conduct
assessment of
skills J

"When core commercial space is alTected — when external sections of the structures such as verandahs. stairs.
baleony are altected the vwaer will not be eligible Lo this entitlement,

" Based on income tax return

" Assistance will be provided in accommodating a (emporary space for commercial activities during construction,

dismantling and reassembling mobile structure and in physically relocaling structure
> » - . . . + "

12 Severely Alfected Households (SAFs): defined us losing 10% or more of their total productive asscts and/or

Ph_\'sical displacement
3

Severely Aftfected | ouseholds (SAlls) and Vulnerable Houscholds (VAFS) losing their homesicad and having

ta physically relocate from affecied arca

Feedback Infra Pvt, Ltd. 7-40
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Initial Social Assessment
& Resettlement Plan
FFR Revision: R1

Definition of Entitled

Type of L
ype ot Loss - Person -

Responsible
Agency
development

Compensation Policy

riority  of  emplayment
i under the project during

construction and
"implementation for one
f family member to extent
| possible.

| Other losses — - — e g . - ,
.1 | Any other loss not nanticipated  involuntary | NGO/Consuitant
identified impacts will be | toidentify other
| documented and | potential losses
mitigated _ |

Main feature of AP R&R Policy-2005

The present GOAP R&R Policy 2005, apparently addresses R&R issues of water resources projects and
the provision available under this policy do not adequately cover R&R issues associated with non-linear
projects {including road sector). Based on the resettlement issues in the road sector project and the
provisions of the R&R policy framework which was prepared for the first State Highway Project
{APSHP}, funded by the Bank and also the experience from the implementation of Resettlement Plan
under the APSHP, following maodifications are proposed in the state R&R policy 50 as to cover R&R

issues of rcads and highways projects.
Table 7-16: Govt. of AP R&R Policy for Road Sector Projects

sl. Provisions under the present AP RE&R Proposed modifications in
Neo. Policy 2005 AP R&R Policy 2005
1 Para 1.3: “... provide succor to the assess less | Add “and / or accepted” after displaced
rural poor ... who have been displaced
Para 3.2: The definition of affected zone | Add one more parameter “(c). For linear
refers to water sector projects projects area falling within the project
corridor of impact”
2 Para 3.8: Project means the project(s) | Replace the definition of the project as:
notified under this policy and displacing. “Project means the project(s) notified
under this policy and resulting in partial
100 er more families en-mass in plain areas | losses and/or displacing”. Add one more
25 or more families en-mass in tribal areas | parameter as “{c). For linear project
or in areas mentioned in Schedule V of the | displacement is not en mass but
constitution of India from their lands and or | scattered”.
houses.
3 Para 3.0: There is no mention under the | Add the following definitions:
policy of families with no legal title and non-
agricultural families Families with no legal titles are the
persons
QOccupying government/other land for
cultivation to earn their living.
 Feedback Infra Pvt. Ltd, 741 National Highways Authority of India
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Initial Social Assessment
& Resettlement Plan
FFR Revision: R1

Four laning of NH-163 from Hyderabad {ORR Appa Jjunction) (Design Km 14.000/Existing Km
14.000) to Manneguda {Design Km 60.391/Existing Km 59.500) {Design Length = 46.391 Km) in

tli State of Telangara under Bharatmala Pariyojna on Hybrid Annuity Mode

Sl Provisions under the present AP R&R Proposed modifications in

No. Policy 2005 AP R&R Policy 2005
Residing or carrying out economic activity
in structures built within the affected zone
/ corridor of impact.
Non-agricultural families: means whose
primary source of livelihood is from non-
agricultural sources (like trading, husiness
and manufacturing  etc.) within  the
affected zone/corridor of impact.

1 Para 3.16: A Project Affected Family is | Under Para 3.16 (b) replace 50% and add
defined as one whose more than 50% of | {(d} families losing more than 25% of their
land is required residential/commercial structures.

5 Para 3.17: Project Displaced Family is { Revise the definition as follows:
defined as “means any family ..... dwelling | “Project Displaced Family” means any
house in the village in the affected family, who on account of acquisition of
dwelling house”. dwelling house and structures used for

commercial purposes including
business/trage in the affected zone for the
purpose of the project, has been displaced
from such dwellings and/or commercial
structures.

6 The notification under section 4{i) of LA Act | Add: under Chapter ill, the following Cut
pertains to those whose lands/other | off date: For the legal owners of the land
immovable properties are acquired. and structures the date of land acquisition

notification will be the cut off date. For
squattersfencroachers the date of social
survey will be the cut off date for R&R
entitlemenis,

7 Para 5.4: Procedure to be followed for | Revise para 5.4 (b} as follows:
survey and census of PAFs and PDFs etc.

“Project affected families..... agriculture
land business/work place, employment ...
or vocation,

Also add the following:

{e) The project affected persons who have
un-officially occupied the land/ structures
in the affected area.

8 Para 5.14: After completion... In [ Revise para5.14 as under:
consultation with ... Project area is situated.

After completion ... in consultation with

Project  Affected families, Project

Displaced failies and their
Feedback Infra Pvt. Ltd. 7-42 Mational Highways Autharity of India
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Four laring of NH-163 from Hyderabad {ORR Appa Junction) [Design Km 14.000/Existing Km Initial Social Assessment
14,000} to Manneguda (Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km) in & Resettlement Plan

the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

sl Provisions under the present AP R&R Proposed madifications in

No. Policy 2005 AP R&R Policy 2005
representatives, women, Chairpersons .,
area.. is situated.

9 Para 5.18: Contents of Draft Scheme / Plan | Add the following:

of R&R
n) The time schedule to extend R&R

entitlements te project affected /
displaced families.

Land Acquisition Act, 1894
In India, compensation for land acquisition and resettlement assistance for project-affected pecple are

governed by the Land Acquisition Act (1894}, which has been amended from time to time.

The Act covers only legal titleholders and provides for (i) market value of the land; (ii) additional
amount for trees, crops, houses or other immovable property; (iii) damage due to severing of land,
residence, place of business.

Followings are the limitations of the LA Act;

The Act does not include compensation for non-title holders;

It provides compensation for acquired properties and structures only;

It does not recognize loss of inceme due to the acquisition of commercial establishments and
agricultural land;

[t does not provide ecenomic rehabilitation to vulnerable categories.

Table 7-17: Entitlement Matrixes

R&R BENEFITS UNDER GoAP RESETTLEMENT AND REHABIUTATION POLICY, 2005

ENTITLEMENTS

Criteria

of PAP Type of Loss

Assistance in
relocation/rehabilitation

Assistance
rehabilitation

in

economig

Compen-
sation

Project Displaced Family (PDF)

Category 1) PDF loosing own
house

1. House site to a maximum

extent of 150 Sq mtin rural

areas and 75 5q Mt in urban
areas

2.Under grant for
transporting materials one
time financial grant of Rs
5,000/- or as fixed by
government from to time for
transportation/shifting of
building materials,
belongings and cattle etc
from the affected zone to
resettlement zone,

As per L.A.
Act 1894,

Feedback Infra Pvt. Ltd.
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Initial Social Assessment
& Resettlement Plan
FFR Revision: R1

R&R BENEFITS UNDER GoAP RESETTLEMENT AND REHABILITATION POLICY, 2005

i ENTITLEMENTS
C;l't):;a Type of Loss Assistance in | Assistance in economid Compen-
e relocation/rehabilitation rehabilitation sation
Category | PDF under Below | 1.House site to a maximum | One time financial assistance
2 Poverty Level | extent of 150 Sq mt in rural | of Rs.40,000/- or as fixed by
(BPL} loosing own | areas and 75 Sg mtin urban | Government from time to time
house areas for house construction
2.Under grant for
tr?nsp?rtlng‘materzals one As per LA.
time financial grant of Rs Act 1894
5.000/- or as fixed by
government from to time for
transportation/shifting of
buitding materials,
belongings and cattle etc
from the affected zone to
resettfement zone.
Category | PDF having cattle Under grant for cattle shed
3 at the time of one time financial assistance
acquiring his | -- of Rs. 3000/- or as fixed by | --
house Govt from time to time for
construction of cattle shed
Category | PDF comprising of Under income generating
4 rural artisan/ scheme grant ore time lump
small trader and sum financial assistance of Rs
self employed | -- 25,000/- or as fixed by |-
person government from time to time
for construction of working
shed/shop
Project Affected Family {PAF)
Category | PAF who
1 becomes
Small/Marginal/L As per LA
andless after | - Act 1894.

acquisition, in lieu
of Acquired land

Option |

Land for land {equivalent
amount or to a maximum
extent of 2.5 Ha of Dry f1.25
Ha of Wet land) of Gowt,
Land availakle within the
district-Waste/degraded or
Agricultural land

Waste/degraded-One-time

financial assistance for land
development of Rs.10,000/-
per hectare or as fixed by the
government from time to time
Agricultural Land - One-time
financial assistance for land

development of Rs.10,000/-

Feedback infra Pvt. Ltd.
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Initial Social Assessmant
& Resettlement Plan
FFR Revision: R1

R&R BENEFITS UNDER GoAP RESETTLEMENT AND REHABILITATION POLICY, 2005

Criteria ENTITLEMENTS
of PAP Type of Loss Assistance in | Assistance in economicq Compen-
relocation/rehahilitation rehabilitation sation
per hectare and Rs 5,000/- for
Agricultural Production or as
fixed by the government from
time to time
Option I | PAF owning One time financial assistance
agricultural land equivalent to 375 days of
who becomes minimum agricultural wages
Small farmer after | B
acquisition, in lieu
of Acquired land
PAF owning One time financial assistance
agricultural  land equivalent to 500 days of
who becomes minimum agricultural wages
marginal farmer | -- -
after acquisition,
in licw of Acquired
land
PAF owning One time financial assistance
agricultural  land equivalent to 750 days of
who becomes minimum agricultural wages
landless after
acquisition, in lieu | -
of Acquired land
Category 2f Scheduled tribe | Land for land (equivalent
PAF who | amount or to a maximum
becomes extent of 2.5 Ha of Dry /1.25
Small/Marginal/L | Ha of Wet land) of Govt. | -- --
andless after | land or private [and acquired
acquisition, in lieu | with in the project benefited
of Acquired land area
Category 3| PAF belonging to One time financial assistance
agricuttural equivalent to 625 days of
labour/non- - minimum agricultural wages -
agricultural
labour
Project Displaced and Affected Family
Category 1) PAF who is also a One time subsistence
PDF -- allowance equivalent to 240 | --
days of minimum agricultural

Feadback Infra Pvt. Ltd.
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Four laning of NH-163 from Hyderabad {ORR Appa Junction) {Design Km 14.000/Existing Km Imitial Social Assessment
14.000) to Mannegudz {Design Km 60.391/Existing Km 59.500) {Design tength = 46.291 Km) in & Resettlement Plan
the 5State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

R&R BENEFITS UNDER GoAP RESETTLEMENT AND REHABILITATION POLICY, 2005

. ENTITLEMENTS
E;'::;a Type of Loss Assistance in | Assistance in economig Compen-
o relocation/rehabilitation rehabilitation sation
' wages
"Other Benefits to PAFs of Scheduled tribes {sTs)
Category 1| PAF of ST Preference in allotment of | Financial assistance equivalent
land. Must be resettled close | to 500  days  minimum
to their natural habitat of | agricuitural wages for loss of | -
their choice to the extent | customary rights/usages of
possible forest produce
. taory 2| PAF of ST resettled 25% higher R&R benefits in
outside the district monetary terms
or outside the
tribal area
Category 3| PAF of ST having Will be given the fishing rights
fishing rights in in the reservoir
the N
river/pond/dam
" Feedback Infra Pvt. Ltd. 7-46 National Highways Authority of India
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Four laning of NH-163 from Hyderabad {ORR Appa junction) {Design Km 14.000/Existing Km Initial Social Assessment
14.000) to Manneguda {Design Km 60.391/Existing Km 59.500) (Design Length = 46.391 Km) in & Resettlement Plan
the State of Telangana under Bharatmazla Pariyojna on Hybrid Annuity Mode FFR Revision: R1

7.11  RESETTLEMENT BUDGET AND FINANCING
7.11.1 R&RCOST

R&R budget includes cost of likely affected structures, assistance to APs as per the entitlement matrix
and RAP implementation cost. Land acquisition will be required at the project road. The entitiement
details are based on the applicable Land acts, the LARR {2013).

The main components, which will be taken into consideration for deciding the
assistance/compensation packages to the affected households/persons, are listed below:
+ Compensation for structures (residential/commercial) and other immovable assets at their

replacement cost;

+ Compensation for land

s Assistance in lieu of loss of business/wage income or any other source of livelihood;

+ Assistance for shifting;
e Assistance for Income Restoration; and

e Cost for implementation of RAP,
Apart from this, 15 % of the total amount is allocated for any unforeseen event under the head of
Contingency amount.

7.11.2 RELOCATION AND ENHANCEMENT OF COMMON PROPERTY RESOURCES (CPRS)

Common Property resources are such properties which are owned and maintained by the community.
It includes both the religious as well as the community properties like temples, mosques, graveyard
etc. As many as 22 such CPRs are likely to be impacted due to the widening of the road. it is believed
that all of these structures might not be completely affected due to the road improvement and shall be
saved {from any negative impact) during the implementation stage of the sub-project.

7.11.3 COST OF NGO'S INVOLVEMENT

The invalvement of RAP implementing agency/NGQs is required to help in implementation of the
project, especially when the compensation is distributed among the affected household, The lump sum
budget includes salary of the key professionals, sub-professionals, office staff, field staff, vehicle cost,
vehicle running cost, training and workshop expenses, office equipment expenses, rent.of the office,
stationery, overhead expenses and miscellaneous expenses etc for hiring NGQ'S for implementing RAP
is Rs. 2600000/- for this sub-project road, which may be revised, if required.

“Feedback Infra Pvt. Ltd. 747 National Highways Autherity of India
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Four laning of NH-163 from Hyderabad {ORR Appa Junction) {Design Km 14.000/Existing Km Initial Social Assessment
14.000] to Manneguda {Design K 60.391/Existing Km 59.500) {Design Length = 46.391 Km) in & Resettlement Plan
the State of Telangana under Bharatmala Pariyaojna on Hybrid Annuity Mode FFR Revision: R1

7.11.4 TOTALR & R COST

2. R&R cost for the sub-project is calculated on the basis of entitlement frameweri. R&R budget Rs
300.52 Crores includes cost of likely affected structures, assistance to APs as per the entitlement
matrix and RAP implemantation cost. The cost estimates for various assistances are provided in

Table 7-18.
_ ) Table 7-18: R&R Budget for the Subproject
5/ No Particulars Amaount (Rs.) T
A . Compensation for Land Acquisition B ]
#Compensation for
Structure/Agriculture/barren land
1 37.50,000x4x 172.79 hectars - __9,1_8,5_@0_
2 value of the 150 structures x100000 1,50,00,000
L Total 2,60,68,50,000
B R&R Entitlements
Subsistence Allowanee Rs3000x12
3 months=36000 x150 PAFs 54,00,000
Vuirnerable/BPL Gne-time Resettlement
4 _Aliowance 50000x8 PAFs B 4 00,000
Total 58,00,000
C Religious
5 Temples/Church/Mazars 7x2,00,000 14,00,000
Total 14,00,000
D Others Services
b N.G.0 Service Charges 20,00,000
[ 7 Administrative Cost 15,00.000
M & E consultant Lump sum 10,00,000
HIV/AIDS awareness <,00,000
o Total 50,00,000
A+B+C+D 2,61,32,50,000
n Contingency 15% 39,15,87,500
11 - N Grand Total | _ 3,00,52,37,500
*Source :- http://registration.ap.gov.in/UnitRate
“Feedback Infra Pvt. Ltd. 7-48 ' Natlonal Highways Authority of India
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Four laning of NH-163 from Hyderabad [ORR Appa Junction) (Design Km 14.000/Existing Km Initial Social Assessment
14.000} to Manneguda {Design Km 60.391/Existing Kmt 59.500) {Design Length = 46.391 Km) in & Resettlerment Plan
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

7.11.5 CONCLUSION

The social impact assessment has tried to focus on the potential impacts due to the proposed project
and to propose mitigation measures through an appropriate RAP for the project, Proposed
development under National Highway Roads will help in improving the condition of the road.

¢ The alignment widening would try to avoid schools, places of worships, public utilities and
other comman resources.

s An amicable solution with regard to shifting of religious structures (if required) are explored
in consultation with community leaders, religious leaders and other prominent persons in
the local area.

s |t is ensured that the likely affected common properties used by local people are suitably
rehabilitated before the start of civil construction work and budgetary provision for the
same are made in the project estimates,

With the above approach construction and operation the project will be socially feasible.

Feedback Infra Pet. Lid. 7-49 National Highways Autharity of India
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Four faning of NH-163 from Hyderabad {ORR Appa Junction) {Design ¥m 14.000/Existing Km Initial Social Assessment
14.000} to Manneguda (Desizgn Km 60.391/Existing Km 59.500} (Design Length = 46.391 Km) in & Resettlement Plan
the State of Telangana under Bharatmala Pariyojna on Hybrid Annuity Mode FFR Revision: R1

ANNEXURE: 10.1 {LARR,2013})
Surmmary of ‘The Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation

and Resettiement Act, 2013’

1. The Right ta Fair Compensation and Transparence in Land Acquisition, Rehabilitation and
Resettlement Act, 20123 has been effective from January 1, 2014 after receiving the assent of
the President of Republic of India. This Act extends to the whole of India except the state of
Jammu and Kashmir. The Act replaced the Land Acquisition Act, 1894.

2. The aims and objectives of the Act include: {i) to ensure, in consultation with institutions of
local self-government and Gram Sabhas established under the Constitution of India, a humane,
participative, informed and transparent process for land acquisition for industrialization,
development of essential infrastructural facilities and urbanization with the least disturbance
to the owners of the land and other affected families; (i} provide just and fair compensatian
to the affected families whose land has been acquired or proposed to be acquired or are
affected by such acquisition; (iii) make adequate provisions for such affected persons for their
rehabilitation and resettlement; {iv) ensure that the cumulative outcome of compulsory
acquisition should be that affected persons become partners in development feading to an
improvement in their post- acquisition secial and economic status and for matters connected
therewith or incidental thereto.

3. Section 27 of the Act defines the method by which market value of the land shall he
computed under the proposed law. Schedule | outlines the proposed minimum
compensation based on a multiple of market value. Schedule Il threugh Vi outline the
resettlement and rehabilitation entitlements te land owners and livelihood losers, which shall
be in addition to the minimum compensation per Schedule 1.

4. Preparation of Social {mpact Assessment Study under section 4 {1): it is obligatory for the
appropriate Government intends to acquire land for a public purpose to carry out a Social
Impact Assessment study in consultation with concern Panchayat, Municipality or
Municipal Corporation, as the case may be, at village level or ward leve! in the affected area.
The Social Impact Assessment study report shall be made availabie to the public in the manner

prescribed under section 6.

5. Notification under Section 11 {1): Whenever, it appears to the appropriate Government that
land in any area is required or likely to be required for any public purpose, a notification to
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that effect along with details of the land to be acquired in rural and urban shall be published in
the official Gazette; in two daily newspapers circulating in the locality of such area of which
one shall be in the regional language; in the local language in the Ponchayat, Municipality or
Municipal Corporation, as the case may be and in the officers of the District Collector, The
Sub-divisional Magistrate and the Tehsil: uploaded on the website of the appropriate
Government; in the affected areas.

6. Hearing of Objection under section 15 {1): any person interested in any land which has been
notified under sub-section (1) of section Il, as being required or likely to be required for a
public purpose, may within sixty days from the date of the publication of the preliminary
notification makes his/her objection, if any, to the collector in writing and shall be heard by
the collector or by any person authorized by him/her in this behalf or by an Advocate. After
hearing all such objections and after making such further inquiry, if any, as he/she thinks
necessary, either make a report in respect of the land which has been notified under sub-
section (1} of Section Il, Or make different reports in respect of different parcels of such land,
to the appropriate Government, containing his/ber recommendations on the objections,
together with the records of the proceedings held by him/her along with a separate report
giving therein the approximate cost of land acquisition, particulars as to the number of affected
families likely to be resettled, for the decision of that Government.

7. Publication of declaration and summary of Rehabilitation and Resettlement under section
19 {1}): when the appropriate Government is satisfied, after considering the report, if any,
made under sub-section {2) of section 15, that any particular land is needed for a public
purpase, a declaration shall be made to that effect, along with a declaration of an area
identified as the “resettlement area” for the purpose of rehabilitation and resettlernent of
the affected families. It is obligatory for the State to publish declaration in the official
Gazette; in two daily newspapers circulating in the locality of such area of which one shall be
in the regional language; in the local language in the Panchayat, Municipality ar Municipal
Corporation, as the case may be and in the officers of the District Collector, The Sub-divisional
Magistrate and the Tehsi; uploaded on the website of the appropriate Government; in the

affected areas.

8. After declaration the Collector shall take order for acquisition. The Collector then causes the
land to be marked out, measured and planned. The Collector then causes public notice to he
given at convenient places on or near the land tc be taken, stating the intention of the
Government to take possession of the land, and that claims to compensation may be made.

9, Enguiry and Land Acquisition award by Collector under section 23: on the day so fixed, or
any other day to which the enquiry has been adjourned, the Collectors shall proceed to enquire
into the objections (if any) which any person interested has stated pursuant to a notice given
under section 21, to the measurements made under section 20, and into the value of the land
at the date of the publication of the notification, and into the respective interest of the
persons claiming the compensation and rehabilitation and resettfement, shall make an

award under his/her hand of;

(i) The true area of the land;
(i) The compensation as determined under section 27 along with Rehabilitation and
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Resettlement award as determined under section 31 and which in his/her opinion should be
allowed for the land, and:

{iiil  The apportionment of the said compensation among all the persons known or believed to be
interested in the land, of whom, or of whose claims, he has information, whether or
not they have respectively appeared before him.

10. Period within which an Award shall he made: under section 25, it is cbligatory for the
Collectars to make an Award within a period of twelve months from the date of publication of
the declaration under section 19 and if no Award is made within the period, the entire
proceedings for the acquisition of the land shall lapse.

11. Determination of market value of land by Collector under section 26 [1): the Collector shall
adopt the following criteria’s in assessing and determining the market value of the land,

namely:

{1 the market value, if any, specified in the Indian Stamp Act, 1899 for the registration of sale
deeds or agreements to sell, as the case may be, in the area, where the land is situated; or

(i) the average saie price for similar type of land situated in the nearest village or nearest
vicinity area; or

{iii} consented amount of compensation as agreed upon under sub-section (2] of section 2 in
case of acquisition of lands for private companies or for public private partnership
projects. Wherever is higher.

12, Determination of amount of Compensation under section 26: the Collector having
determined the market value of the land to be acquired shall calculated the total amount
of compensation to be paid to the land owner {whose land has been acquired) by including

all assets attached to the land.

13. Determination of value of things attached to land or building under section 29 {1): the
Collector in determining the market value of the building and other immovabie oroperty or
assets attached to the land or building which are to be acgquired, use the services of a
competent engineer or any other specialist in the relevant field, as may be considered
necessary by him/her. Under section 29 {2}, the Collector for the purpose of determining
the value of trees and plants attached to the land acquired, use the services of experienced
persans in the field of agriculture. In the same manner, the Collector under section 29
(3), for the purpose of assessing the value of standing crops damaged during the process of
land acquisition, may use the services of experience persons in the field of agriculture.

14. Rehabilitation and Resettlement Award for affected families by Collector under section
31 {1} of section V: the Collector shall pass Rehabilitation and Resettlement Awards for each
affected family in terms of the entitlements provided in the second schedule. As per section
31 (1), the Rehabilitation and Resettlement Award shall include all the following, namely;

(i} rehabilitation and resettiement amount payable to the family;
(i) bank account number of the person ta which the rehabilitation and resettlement award
amount is to be transferred;
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15.

16.

17.

18.

19.

(i) particulars of house site and house to be allotted, in case of displaced families;

{iv) particuiars of the land allotted to the displaced families;

(vl particulars of one time subsistence aliowance and transportation allowance in case of
displaced families;

{vi) particulars of payment for cattle shades and petty shops;

{vii) particulars of ore time amount to artisans and small traders;

{viii} details of mandatory employment to be provided to the members of the affected
families;

(ix) particulars of any fishing rights that may be involved:

{x) particulars of annuity and other entitlements to be provided;

{xi} particulars of special provisions for the scheduled cast and the scheduled tribes to be
provided.

Special powers in case of urgency to acquire land in certain cases under section 40 (1): in
case of urgency, whenever the appropriate Government so directs, the Collector, though
no such award has heen made, may, on the expiration of thirty days from the publication of the
notice mentioned in section 21, take possession of any land needed for a public purpose and
such land shall thereupon vest absolutely in the Government, free all encumbrances.

Special Provision for Schedufed Caste and Scheduled Tribes under section 41 (1): as far as
possible, no acquisition of land shall be made in the Scheduled Areas. As per section 41 (2),
where such acquisition does take place it shall be done only as a demaonstrable {ast resort.
As per section 41 (3}, in case of land acquisition in Scheduled Area, the prior consent of the
concern Gram Sabha or the Panchoyots or the autonomous District Councils shall be

obtained.

In case of a project involving land acquisition on behalf of a Requiring Body which
involves inveluntary displacement of the Scheduled Cast or the Scheduled Tribes families, a
Development Plan shall be prepared {section 41 [4]). As per section 41 (5), the Development
Plan shall als¢ contain a program for development of alternate fuel, fodder and non-timber
forest produce resources on non-forest lands within a period of five years.

In case of land being acquired from members of Scheduled Cast or the Scheduled Tribes,
at least one-third of the compensation amount due shall be paid to the affected families
initially as first installment and the rest shall be paid after taking over of the possession of
the land, The affected families of the Scheduled Tribes shall be resettled preferably in the
same Scheduled Area in a compact block so that they can retain their ethnic, linguistic and
culture identity.

Under section 42 (1), all benefits including the reservation benefits available to Scheduled
Cast and the Scheduled Tribes in the affected areas shail continue in the resettlement area.

Initial Social Assessment
& Resettlement Plan
fFR Revision: R1
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CHAPTER 8. PRELIMINARY COST ESTIMATE

8.1 GENERAL

Cost estimation is an important aspect for the feasibiity study as it provides vital input to the
economic and financial evaluation of the project. The cost estimates have been prepared for the
project corridor separately far widening the existing road to a four lane carriageway including
strengthening of the existing pavement, strengthening / widening of existing bridge structures,
construction of new bridges, rehabilitation and reconstruction/widening of cross drainage
structures, longitudinal drains, junction improvements, road furniture, Bus Bays, Truck Lay bye, toll

plazas etc.

The cost estimates have been prepared to cover the cost of the project road from Hyderabad {ORR)
design Ch 14.000 to design Ch. 60.391 at Manneguda for a length of 46.391 Kms.

8.2 METHODOLOGY

Estimation of Preliminary cost, a primary pre-requisite for Economic and Financial evaluation, has
been carried out. The process involved in the preliminary cost estimation has been described in this

chapter.
8.2.1 Basic Rates

The rate analysis has been carried out on the basis of STANDARD DATA BOOK for analysis of unit
rates (First revision) MoRT&H and adopting Standard Schedule of Rates provided by Government of
Andhra Pradesh (1&CAD Department) for the year 2018-19, Board of Chief Engineers. The basic rates
for each construction items are analyzed on the basis of material study, the prices of construction
materials collected from various sources and on the anticipated distance between source and the
site of work. For items where rates are not available, the rates are adopted as per previous

experience of the consultant / Market.

8.2.2 Summary of Adopted Rates
Summary of rates for major construction items are presented in Table 8-1.

Table 8-1. Summary of Rates for major construction items

Sk No. | Description Unit Rate in Rs.
1 Sub-grade cum 440.50
2 GSB cum 1735.65
3 WMM cum 2224.17
| Primer coat Sq.m 47.00
5 Tack coat with 0.20kg/ sqm 8q.m 9.00
6 DBEM cum 6792.05
7 BC {Grading-I) cum 7967.57
8 PCC M15 cum 4974.15
9 RCC M35 cum 5879.89
10 HYSD Bars MT 66139.00

Feedback Infra Pvt. Ltd. 21 National Highway Authority of India
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8.2.3 Quantification of Items

The quantification of most of the items that are commonly occurring is calculated based on the
typical cross sections for entire length of the project. The quantification of bridges and structures are
based on the structure drawings. For other project facilities, quantification has been carried out
based on the actual site requirement,

The construction items covered in cost estimates are:

For Road works:- Site Clearance, Earthwork in New Embankment, Sub-Base and Base Courses,
Bituminous works for Main carriage way, Major and Minor junctions and Bus bay

For Structures: - Cross Drainage works, Minor Bridges, Major Bridges and VUP

For Other Facilities: - Traffic signs, Road Marking and Other Appurtenances, Drainage and Protective
works, Electrical works, Toll Plaza, etc.

8.24  Cost of Strengthening / Widening of Carriageway
Estimates have been worked out on the basis of typical cross section as per the difference in levels

for Embankment in new/widening stretches. Some of the adopted rates are as per the prevailing
rates for simifar works in region by other agencies and consultant’s experience in the surrounding

area.
8.25 Bridges, Culverts & Other Structures

The rates of the structures were worked out as per rate analysis. The costs of Structures are derived
for individual items as per the drawings and for individual structures.

826 Repairs to Bridges & Culverts

A study of the existing Bridges and Culverts has been carried out to ascertain the structure to be
retained or reconstructed and the cost of the Repairs, Rehabilitation, and up-gradation is worked cut
by experienced bridge engineers and re-habilitation experts. The cost thus arrived is included in the

cost estimate for bridges and structures.
8.2.7 Junction Improvements and other miscellaneous works

Rates for composite items such as junction improvement, Bus bays, Truck Lay byes and Toll Plazas
are derived on the basis of typical designs.

Feedback Infra Put. Lid. 8-2 National Highway Authority of India
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g3 ABSTRACT COST

Abstract of estimated costs for improvement of roads, bridges, culverts are presented in
Table 8-2.

Table 8-2. Abstract of Cost Estimates for Improvement of Hyderabad-Manneguda Section Road

ABSTRACT OF { 05T ESTIMATE EQR | crabad (ORRE - taemeguda (Ex. knn 14000 1o Ex, kive 50 0]}
BILL HO. | BILL MAME [ votalamountinBs  [Total Amountin Cr. [ rotstamountin®,
CEVIL LOMBTRUCTION (OST
N Gite Clearar s and (iamarnihng 2, 36,55 £33 kY 10 3
Z Earsh Work 1.58.31,83.515 15941 0 05%,
3 Gramuze Sub-Bass sed Sate Courses 133, 18,36 537 1338 16500
- Bituminicus Yogks - Q5
33 Fravibls Pacament 116 40.90.350 11545 14.50%
42 Rigit Pavesnenl - - 0G0t
5 CLILYERTS - D06
¥ Pox Culvary 32805 agd 3E: 4135
56 Pipe Cutvers 15433333 HE=Y 0,254
] BRIDGES - 0 (5
Bt Fepai & Febhadimenan ot Siruciures - [ifcir, 23
58 Maar Brioges - - .00
5 Mtinor Bradges TR AG,972 704 DEEA
[:{n] VLI 1338478211 13355 16.83%;
P I FLFILVEIP 45,30 86 138 65 Bl E28%
A Uk . - 0.00%
[2F] ROE . . [r2y ]
&4 Flyouer ard Qverpass - - Q65
7 Crainage Profectrve Works & Other Senaces 605118 885 6952 B M
8 Juncrgns 2,234,005 3 3% 013%
2 Traffic Signs. Road Marking, and Other Apourtenances 30,52 Ta001 30 53 3 8%
i Mrsceliznzous 24719 055 k27 i 0%
i raiteranse of Aead dunng consvucon - 0 ¥
. Toll Plsza Construciion fing, Road works, Sirwciure Lang, Toll Pleza Equoment:, Crane . .
1z Highray Patrol) 13.369.02 9% ELR 2943
i3 AT, Highvray Ras htine and Fodle Blocks 10263071 026 L 29%
TOTAL AL CGAT ¥R J0E8. 2015] 1.95.07.71.952 79505
TOTAL CIVIL COST « GAT - 124 £.00,44.64 593 £80.49
Chdl o5t per K (Lengoh of Prajact Highwsy-46. 331 sl 190
TOTAL PROFECT COST (A5 per ministry circular dated Seh iday. 2013, for HAM p(o;eu:‘t ‘m-e o 10,15.15.45.636 106515
£ivil Cast
i) La & R2A Cost £8.51.00.000 58 54
(i) Dreversicn ol Forest bang 36,00,00.000 25 60
[W3 Lhitin: shefung | Elertrical and giher preconstrucion sctivities 27.88.06.000 2788
livh Conungencies & 1% o7 Crvd CosT, 3¢ pet Circular dated Sthfay, 2068 3.00,45,646 890
TOTAL CAPITAL COST 1165.07,94, 262 E, 16538
Totai Capital Cost per Koyl 15,02
Feadback Infra Put. Ltd. . 83 National Highway Authority of India
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CHAPTER9  ECONOMIC ANALYSIS |

9.1 GENERAL

This Chapter summarizes the Economic Analysis for recornmendations of improvements and
developments of the existing road.

ECONOMIC ANALYSIS

The Construction of roads brings about a variety of benefits that are enjoyed practically by all sectors
of the economy. Scarcity of resources and competing demands from various sectors are the
important features of a developing economy. It therefore becomes extremely necessary to allocate
e scarce resources in the most beneficial manner. In view of the above, it is necessary to ensure
that the projects selected for investment are thoroughly evaluated to determine the economic and
woial benefits offered by the project and the ease with which the project can be implemented.
Highway economic analysis is a technique wherein the cost and benefits of a scheme are quantified
over a selected tima horizon and evaluated by a common yardstick.

economic analysis involves comparison of project costs and benefits under the "with" and
“without" project conditions and determining the Economic Internal Rate of Return (EIRR) of the
project using discounted cash flow technigue. This show the returns, which the society could expect
from the propesed investment during the project life, i.e, analysis period.

The project is further subjected to sensitivity analysis by assessing the effects of adverse changes in

key variables on the base EIRR. In this, project cost the worst scenario of increased by 15 percent
and benefits are reduced by 15 percent. In addition, the combined effect of these changes is aiso
assessed. This helps to gauge the economic strength of the project to withstand future risks and

uncertainties.
9.2.1 Basic Approach of Economic Analysis

The main motto to carry out economic feasibility is to maximize the return on investment by
determining appropriate improvement proposals that lead to minimum total transport costs.
Economic evaluation is carried out based on incrementai costs and benefits comparing the total net
benefits in “Do Minimum” situation and "With Project” situation. The term “Do Minimum” is defined
as the base strategy for economic analysis i.e. without project situation. The term “With Project” is
defined as Rebabilitation and Upgrading to 4-Lane with paved shoulder Configuration of the project

road.
9.3 MODEL USED

Economic analysis was carried out using HDM-4 model. HDM-4 model is a highway design and
maintenance program for analyzing the total costs of alternative improvements and maintenance

strategies.
9.2.2 Overview of HDM-IV

The Highway Design and Maintenance Standards Model (HDM-III), deveioped by the World Bank,
has been used for over two decades to combine technical and economic appraisals of road projects,
to prepare road investment programmes and to analyze road network strategies. The International
Study of Highway Development and Management (ISOHDM) has been carried out to extend the

Feedback Infra Pvt. Ltd. 91 5 #ational Highway Authority of India
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scope of the HDM-iIl model, and to provide a harmonized systems approach to road management,
with adaptable and user-friendly software tools. This has produced the Highway Development and
Management Tool (HDM-4). The scope of HDM-4 has been broadened considerably beyond
traditional project appraisals, to provide a powerful system for the analysis of road management and
investment alternatives. Emphasis was placed on collating existing knowiedge, rather than
undertaking extensive new empirical studies, although some limited data collection was undertaken.
Wherever passible, creative new approaches were developed for applying up-to date knowledge to
the technical problems and management needs of different countries.

5.2.3 Objectives of the HOM-2 Deveicpment

The various versions of the modeis have been widely used in a number of countries, and have been
instrumental in justifying increased road maintenance and rehabilitation budgets. These models
have been used to investigate the economic viability of road projects in over 100 countries and to
optimize economic benefits to road users under different levels of expenditures. As such, they
provide advanced road investment analysis tools with broad-based applicability in diverse climates
and conditions. However, it was recognized that there was a need for a2 fundamental redevelopment
of the various models to incorporate a wider range of pavements and conditions of use, and to
reflect modern computing practice and expectations.

The technical relationships contained in RTIM3 and HDM-IIl madeis were 10 years old by 1995
Although much of the road deterioration modeis were still relevant, there was a need to incorporate
the results of the extensive research that had been undertaken around the world in the intervening
period. In the case of vehicle operating costs, it was recognized that vehicle technology has
improved dramatically since 1980 as a result of which typical vehicle operating costs could be
significantly iess than those predicted by RTIM3 and HDM-IIl models. it was therefore necessary to
update the technical relationships to reflect the present conditions. Whilst most applications of the
various models have been utilized in developing countries, in recent years many industriaiized
countries have begun t¢ make use of these models. This has resulted in the need for additional
capabilities to be included, such as models for:

e Traffic congestion effects

+ Cold climate effects

¢ Awider range of pavement types and structures

¢ Road safety

* Environmental effects (energy consumption, traffic noise and vehicle

emissions)

9.2.4 The Role of HDM-4 in Highway Management

When considering the applications of HDM-4, it is necessary to look at the highway management
process in terms of the following functions:

s Planning

*  Programming
» Preparation

e Operations

Each of these functions is carried out as a sequence of activities known as the management cycle

Feedback Infra Fvt. Ltd. 9-2 National Highway Authority of india
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Planning

Planning involves the analysis of the road system as a whole, typically requiring the preparation of
medium to long term, or strategic, estimates of expenditure for road development and preservation
under various budget and economic scenarios. Predictions may be made on road network conditions
under a variety of funding levels in terms of key indicators together with forecasts of required
expenditure under defined budget heads. The Physical highway system is usually characterized at

the planning stage by

» Characteristics of the road network
Grouped in various categories and defined by parameters such as:
“*  Road class or hierarchy

Traffic flow/loading/congestion

Pavement types

= Pavement condition

¢ Length of road in each category

o Characteristics of the vehicle fleet which uses the road network

L}
Lxd
7
R
*

e results of the planning exercise are of most interest to senior policy makers in the roads sector,
both political and professional. A planning unit will often undertake this work.

Programming

Programming involves the preparation of multi-year roadwork and expenditure programmes in
which sections of the network likely to require maintenance, improvement or new construction, are
selected and analyzed under budget constraints. it is a tactical planning exercise. ideally, cost-benefit
analysis should be undertaken to determine the economic feasibility of each set of works. The
physical road network is considered at the programming stage on a link-by-link basis, with each link
characterized by homogeneous sections defined in terms of physical attributes. The programming
activity produces estimates of expenditure in each year, under defined budget heads, for different
types of roadwork and for each road section. Budgets are typically constrained, and a key aspect of
programming is to pricrities the road warks in order to find the best use of the constrained budget.
Typical applications are the preparation of a budget for an annual or a rolling multi-year work
programme for a road network or sub-network. Managerial-level professionals within a road
organization normally undertake programming activities, perhaps within a planning or a

maintenance department.

Preparation

This is the short-term planning stage where road schemes are packaged for implementation. At this
stage, designs are refined and prepared in more detail; bills of quantities and detailed costing are
made, together with work instructions and contract documents. Detailed specifications and costing
are likely to be drawn up, and detailed cost-benefit analysis may be carried out te confirm the
feasibility of the final scheme. Works on adjacent road sections may be combined into packages of a
size that is cost-effective for execution. Typical preparation activities are the detailed design of:

* Pavement improvement scheme
* Road improvement works

Feedback Infra Pvt. Ltd. 9-3 National Highway Authority of India
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For example, construction along a new alignment, road widening, pavement reconstruction, ete,
Normally for these activities, budgets will have been aiready approved. Preparation activities are
normally undertaken by middile to junior professional staff and technicians within a design or
implementation department of a road organization, and by contracts and procurement staff,

Operations

These activities cover the on-going operation of an crganization. Decisions about the management
of operations are made typically on a daily or weekly basis, including the scheduling of work to be
carried out, monitoring in terms of man power, equipment and materials, the recording of wark
completed, and use of this information for further monitoring and control. Activities are normally
focused on individual sections or sub-sections of a road, with measurements often being made at a
relatively detailed level. Operations are normally managed by sub-professional staff, including works
supervisors, technicians, clerks of works, and others. As the management process moves from
Planning through to operations, it will be seen that changes occur to the data required, The data
detail starts as a coarse summary but progressively moves towards a detailed level.

9.2.5 Various costs considered:

The costs considered comprise agency costs and road user costs as listed below:
v Society Costs
1} Agency Costs
2] Road Users Costs
* Agency costs
- Construction Costs
Operation and maintenance Costs
. Road User Costs
- Vebhicle Operating Costs
- Travel Time Costs
- Congestion Costs

The agency costs comprise the costs of road canstruction, Qperation and maintenance. Road user’s
casts comprise vehicle operating c¢osts grouped into time and distance dependent costs. Road
congestion costs imply increased vehicle operating costs as a result of increased travel time and
consumption of fuel and lubricants, etc.

Road users experience different costs in “with project” and “without project” conditions. The
benefits to road users are constituted by the savings in costs. Increasing traffic volumes as a result of
the project implies more vehicle kilometers and hence more vehicles operating costs and, possibly
showing more saving in with project conditions viz. benefits as result of the project. All costs for the
econoimic analysis are given in ecanomic terms thus ignoring transfers in the form of taxes and

duties.
Methodology

The main aim is to carry out economic viability. Economic evaiuation is carried out based on
improvement costs & henefits comprising the total net benefits in "Do minimum" situation with
“With Project “situation. The term "Do minimum" is defined as the base strategy for economic
analysis i.e. without project situation. The term "With Project" is defined as Rehabilitation and
Upgrading to 4-lane with paved shouiders configuration.

Feedback Infra Pvt. Lid. 9-4 21 L National Highway Authority of India
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9.2.6  Inputs to the Model

Analysis period 17 years
Discount rate 12%
Construction Period 2 years
Design life 17 years
standard Conversion factor 0.85

9.2.7 Base year Traffic by Composition and Growth rates

The AADT values of base year {2013-14), its composition and growth rates have been adopted from
Lhapter 5 of this report

9.2.8 Project Cost

The project cost includes construction cost, routine maintenance cost during construction period,
socizl and environmental cost {land acguisition, structure acquisition, R & R, environmental cost.

The construction cost includes cost of Rehabilitation and Upgrading to 4-Lane with Paved shoulders
onfiguration. Economic cost has been worked out by converting the financial cost using standards

conversion factor of 0.85.
Q2.9 Results of Economic Appraisal

Economic Internal Rate of Return (EIRR) for 30 years for the project for the Flexible Pavement option
is given in the Table 9-1.

Table 3-1 Results of Economic Appraisal

{ Total Length (km) EIRR {%)]

| 36.791 29.12

Feedback Infra Pvt. Ltd. 95°. - MNational Highway Authority of india
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Consultancy Services for Feasibility Study of Four Laning of the section of NH-153 from Financial Analysis
Hyderabad {ORR-Appa Junction} Design Ch 14+000 {Existing km.14+000) to Manneguda Madified TFR
Design Ch 60+391 {Existing krn.59+500} in the state of Telangana an EPC Mode Revisign: R1

10.1

CHAPTER 10 FINANCIAL ANALYSIS

General

The project was also analyzed on Hybrid Annuity Modef for PPP projects. Hence, the project financials
¢ been worked out as per the Model Concession Agreement for PPP in Hybrid Anpuity Projects

isued in November 2015 by Government of India.

10.2

Key assumptions

I iz main assumptions made for undertaking the financial analysis are as foltows:

* Project Cost: The EPC/civil cost of the project has been considered as Rs. 890.49 crore

» Period of Analysis: The construction period for the project has been assumed as 30
months. Total concession period including construction peried is considered as 17.5
years (2.5 Years Construction Period + 15 Years Oparation Period)

* Project Phasing: The development phasing for the Project has been considered is given
in Table 10-1 below.

Table 10-1: Development Phasing Considered for the Project

2020 | 201 | 2022
| Construction Phasing 40% 40% ! 20%
Depreciation Rate is taken as below:

Amortization of the project cost CBDT Circular 9 of 2014 dated 23 April

For Tax calculation
2014

Amortizatian of the Project Costﬁr_ntangible asset;}_asar-gc":hedufe to

i

For Booking Purpose
the 2013 Companies Act

A Debt-Equity ratio of 70:30 has been assumed.

An inflation factor of 5% (and hence, price index muitiple of {1.05)", where ‘n’ is number of
years from appointed date, is considered. This factor is used to ascertain year on year escalation
in O&M Costs*,

Bid variable for the project is considered to be the Bid Project Cost and O&M Cost (for first
year) as determined by various bidders at the time of bidding.

40% of Bid Project Cost as bid by the Concessionaire adjusted to price index multiple will be
pavable to the Concessionaire by the Authority in five equal installments during construction
period. Remaining 60% of the same will be payable over next 15 years of operation period along
with applicable interest and O&M support.

An interest compoenent is considered to be payable to the concessionaire at the rate of Bank
Rate plus 3% on outstanding balance of the Completion Cost after payment of annuity every six

Feedback Infra Pvt. Ltd. 10-1 National Highway Authority of India
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Four Laning of the section of NH-163 from Hyderabad ({ORR-Appa Jumction) Design Ch Financiat Analysis
14+000 {Existing kim.14/000) to Manneguda Design Ch 60+391 (Existing km.59/500) in the Modified TFR
state of Telangana on EPC Mode L - Revision: Rl

months till the end of concession period. Such interest amount is payable along with every
biannual instaliment of annuity payment as per the provisions of Model Concession Agreement.

s Taxation: Tax cost has alsc been considered to get a picture of the net earnings estimated to
accrue to the project. The tax rates have been teken as given in Table 10-2.
Table 10-2: Tax Rates Considered for the Project

Details - ! Corparate Tax Rate MAT Rate

| Base Tax Rate _ | 30.00% | 18.50% ]
Surcharge | 12.00% . 12.00%

Education cess 1300% | 3.00%
Eifective Rate | 34.61% 12134%

While estimating the tax liability, whichever is higher of Corporate Tax or MAT, has been

considered.
10.3  Toetal Project Cost (Calculated)

These assumptions taken as per MORT&H Circulor dated 10™ August 2016
The Total Project Cost is calculated in Table 10-3.

Table 10-3: Tatal Project Cost of the Project

Sl. No. | Particulars Amount (in INR Crores)

1 Civil Construction cost 890.5

2 Escalation 8.9

3 Contingency expenses @ 1% Total civil cost 44.5

4 Total EPC cost {1+@+3) 9439

S iDC 239

b IC/Pre-Operative Expenses 9.4

7 Financing Charges @1% of debt 7.6

8 Centages over EPC Cost (5+6+&) 410
Total Project Cost {4+8) 984.9

10.4 Completion Cost

Based on the previsions as provided in provisions in MCA for Hybrid Annuity Framewark, the Completion
Cost of the project 15 given in Table 4.1

The Bid variable Is the Bid Project Cost and the O&M Cost. For a project to be financizlly viable the
Equity IRR should be a minimum of 15% and the project IRR should be greater than weighted average

cost of capital (WACC).

Feedback Infra Pet. Ltd. 10-2 National Highway Authority of India
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Four Laning of the section of NH-163 from Hyderabad (ORR-Appa Junction) Design Ch Financial Analysls
14+000 {Existing km.14/000) to Manneguda Design Ch 60+391 [Existing km.59/500} in the Modified TFR
Revision: R1

state of Telangana on EPC Mode

The Completion Cost as defined above is linked with the Bid Project Cost. It is important to understand
the difference between the terms "Bid Project Cost” and “Total Project Cost”. To understand Bid Project
Cost, we should focus at the Bidding Parameters of the Hybrid Annuity model:
a. The Bidding parameter consists of two parameters:

i. Bid Project Cost {BPC} and

ii. O &M payment for the 1st year {refer Appendix-IB of RFP).
Bids would be evaluated on the basis of the lowest assessed Bid Price (the “Bid Price”). The Bid Price
shall be summation of (a) Net Present Value {NPV) of Bid Project Cast during the Concession Period and
{b} NPV of O&M caost (the “O&M Cost”) during the O&M Period, required by a Bidder for implementing

the Project and shall be paid as per the provisions of Article 23 of the Concession Agreement,

The Bidding Variables have been set as following in order to achieve the same. Simulations have been
carried out in order to achieve the minimum NPV of Bid Project Cost and O&M Cost,

{in INR Crores)
1187.8

Bid Variable
8id Project Cost

" First year O&M Cost B ! 40.000

A bidder can play with the above two parameters and still get the same NPV,

iii. A bidder can quate a higher BPC and a lower first year O& M guote
{(and vice-a-versa): In this case he will get more upfront money as
construction support. However, the bidder will get lower Q& M
Payments

iv. There are no constraints defined in the MCA on these bidding
parameters. Someone ¢an quote a higher BPC and Zero O&M guote
fer the first year also,

v. There is one clause in RFP which says in the event, the Bid Project
Cost of the Lowest Bidder is lower by more than 10% with respect to
the Estimated Project Cost, the Concessionaire shall submit an
Additional Performance Security (the “Additional Performance

Security” as per the provision of the Concession Agreement. The

Feedback Infra Pvt. Ltd. 10-3 National Highway Authority of India
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four laning of the section of NH-163 from Hyderabad (ORR-Appa Junction} Design Ch Financial Analysis
14+000 (Existing km.14/000) to Manneguda Design Ch 604391 (Existing km.59/500] in the Modified TFR

_state of Telangana on EPC Mode o

Revision: R1

Additional Performance Security shall be determined @ 10% of the
difference in the Estimated Project Cost and the Bid Project Cost.

vi. If O&M payment is higher that means it’s a deferred payment in
future date which is linked with the price index.

vii. Further to clarify the query, Bid Project Cost specified herein
represents the amount due and payable by the Authority to the
Concessionaire and may be less than, equal to, or more than the

Estimated Project Cost”.

Based on these assumptions above, the completion cost is caiculated as per provisions of MCA for
Hybrid Annuity Model Clause 23.6 of MCA defines “Completion Cost” as the summation of A, B, C, D, E,

and F below:

A,

20% of the Bid Project Cost adjusted for the Price Index Multiple as applicable on the Reference
Index Date preceding the date of report confirming 20% Physical Progress.

Ancther 20% of the Bid Project Cost adjusted for the Price Index Multiple as applicable on the
Reference Index Date preceding the date of report confirming 40% Physical Progress.

Another 20% of the Bid Project Cost adjusied for the Price Index Multiple as applicable on the
Reference Index Date preceding the date of report canfirming 60% Physical Progress.

Another 15% of the Bid Project Cost adjusted for the Price Index Multipie as applicable on the
Reference Index Date preceding the date of report confirming 75% Physica! Progress.

Another 15% of the Bid Praject Cost adjusted for the Price Index Multiple as applicable on the
Reference index Date preceding the date of report confirming 90% Physical Progress.

Another 10% of the Bid Project Cost adjusted for the Price Index Multiple as applicable on the
Reference Index Date preceding the COD.

The value of completion cost determined this way is

Table 10-4: Completion Cost of the Project

Compietion Cost Calculation

Project part Price index Completion cost
A 20% 210 2499
B 20% 215 255.8
C 20% 220 261.8
D 15% 224 199.7
Feedback Infra Pyvt. Ltd, 10-4 National Highway Authority of India
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Four Laning of the sectiorn of NH-163 from Hyderabad {ORR-Appa Junction) Design Ch Financial Analysis
14+000 {Existing krn.14/000) to Manneguda Design Ch 60+391 (Existing km.59/500) in the Modified TFR
state of Telangana on EP{ Mode Revision: R1

E I 15% [ 228 2030
F 10% | 230 B 136.8
Total | |  1306.94

10.5 Financial indicators

Based on the above stated inputs, the exercise of financial analysis has been carried out for the

proposed project. The indicators estimated in the process are;

{Post-Tax} Project - internal Rate of Return (P-IRR}
ITR indicates the return a project will generate over a period of time. It is that rate of discount, which

makes the Net Present Value equal to zero, Internal Rate of Return on Project is the return on the total

project cash flows.

{Post-Tax) Equity - Internal Rate of Return (E-IRR})
indicates the return a project will generate over a period of time, [t is that rate of discount, which

makes the Net Present Value equal to zero. internal Rate of Return on Equity {E-IRR} is the return that
accrues on the equity investment. The return for viability depends upon the expectation from the
investment and accounts for taxes, interest, loan repayment, etc.

Conclusion

The result of financial analysis for Hybrid Annuity Modei is provided in Table Below:
Tabie 10-5: Result of Financial Analysis

]_Sl.No. _‘ _ Particulars : Result
1 Concession Period in Years 17
"2 | Construction Period in Years . 2.5

3 Bid Project Cost in [NR Crare . 1187.8

4 , Q8M Cost in INR Crore [for first Year) 40.000

5 Project EIRR 5.10%

bl _5 . Equity EIRR 23.42%

| 7 _ P[?ject NPV {for both BPC and G&M) in INR Crore | 1267.25

*The results are obtained after carrying cut simulations (varying the bid project cost and the first
year O&M quote)

#it may be noted that any variation in the above mentioned assumptions or the structure of the
project, the results may vary significantiy.

Feadhack Infra Pwt. Ltd. 10-5 National Highway Authority of India
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Origin - Destination Matrix for LMV @ km §7.000 ( Hyderabad - Bijapur Road)

Appendix 5.2

o o 1 2 3 4 5 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 | Total
1 52 10 21 10 10 103
2 0
3 0
4 0
3 0
6 10 21 10 M
7 0
8 53 63
9 21 24
10 | &3 10 73
11 0
12 | 42 42
13 3 3y
14 | 10 21 u._w_vu
15 10 21 31
16 0
17 0 .
18 0.
19 0
2Q 0
21 L]
22 0
23 2 2
24 10 10
25 0
26 0
27 0
28 0
29 0

Total| 240 | 0 0 0 0 0 |135] 0 10 | 52 0 20 0 0 0 0 0 0 0 0 10 0 0 0 ] 0 487

Fesdback Infra Private Limited
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PEP Techno-Economic Feasibility Study and Tronsaction Advisor for 12 State Roadls in AP
Appendix A

APPENDIX -A: DESCRIPTION OF SERVICES
(i) TERMS OF REFERNECE

PPP Techno-Economic Feasibility Study and Transaction Advisor for
12 State Roads in the State of Andhra Pradesh, India

1. INTRODUCTION

The State Government of Andhra Pradesh {GOAP) accorded Administrative Sanction for
38 road projects under BOT/PPP mode by engaging consultants to take up DFRs/TEFRs
and intends to take up consultancy services for techno- economic feasibility and

transaction advisor for 12 Sate roads in the state,

As per the GOAP’s strategic vision for the provision, operation and maintenance of
infrastructure in the state, it has identified the need to upgrade and operate the high
traffic roads in the state through public private partnership arrangements. The Cliens
has been tasked with the procurement of concessionaires to design, finance, construct,
maintain and operate the roads by tapping into central government financing if
required. In this context, the Clemr seeks to hire services of a firm to: (i) undertake
the PPP techno-economic feasibility study for the 12 State roads: and {ii) process the “in
principle” approvai for financing by the central government Viability Gap Fund (VGF)
scheme.  Subsequently, the Cliens envisages the engagement of a PPP transaction
advisor to manage the procurement process for the concessioning of the roads, and for
processing the final VGF approval. However, the Client reserves the right to award or
not the subsequent phase of the assignment for PPP transaction advisory services, on
completion of the feasibility study and on obtaining the VGF in principle approval. The
12 roads being considered for PPP Techno-Economic feasibility are:

F . Approximate Length
Si. No Name of work of Road in
L _ - e Kilometres
| Sanga Reddy — Narsapur — Toopran - Gajwel ] 164
— Bhongir — Chityal Road | o
2 Ongole- Bestavaripet ; 109
3 Mahaboobnagar — Nalgonda Road {Km §/0 1o [ 163.2
km 16372). 'l
4 Konda Modu — Guntur (Part of Hyd - Guntur f 70
Road) (Km 239.73 to km 298.391) including i
bye — pass at Sattenapalii (11.34 km) — Total f
Length @ 70 Kms. |
5 Hyderabad — Narsapur Road ; 28 o
6 Jangaon — Cheryu| — Duddeda road. 46.4

-'&( ~ ﬁp«‘?f\/l/
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Appendix A
Approximate Length
SL. No Name of work . of Road in
Kilometres .

7 Jangaon — Suryapet Road g44 o~ |"
8 Suryapet — Mothey —~ Khammam Road. 583 .-
9 Guntur — Bapatla Road ' 49
10 Vijayanagaram — Palakonda road . 70.3
11 Kuenool ~ Guntur (km 0/0 to km 1 15/0) : IS
12 | Hyderabad — Bijapur Road (from km 23/6 10 364

60/0 — Manneguda)

Total 994

(See Anmexure-I for a high-leve! conceptual discussion on the characteristics of the
roads).

Potential consultants are required to be familiar with relevant state and national regulations

for PPP.

These terms of reference are part of the request for proposals for a consultancy
firm/transaction advisor representing a team Of snitably qualified and experienced

financial, technical and legal advisors to help the GOAP to:

v Phase 1: Undertake a comprehensive PPP techno-economic feasibility study for the
selected state roads and preliminary engineering design.

v Phase 2: If required afterwards by the client, provide transaction advisory
services for the appropriate procurement of the coniracts and training of Chief
Engineer (R&B) PPP/R&B Department staff on PPP contract management.

The scope of work is divided into these two phases. The transaction advisor is required to

7/

submit & bid for bwo phases, stating separately the cost for Phase 1 and Phase 2.

lpeference to ‘consultancy firm/transaction advisor’ includes the entire advisory team,
or relevant members, under the management of & single lead advisor who shail contract
with the R&B, PPP. This team will be called “Transaction Advisor”.

-24- CHIER ENGINE
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PPP Techno-Economic Feasibility Study and Transaction Advisor for 12 State Roads in AP
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2. SCOPE OF WORK
The scope of work for the transaction advisor is:

Phase 1: PPP Techno-Economic Feasibility study and PPP Preliminary/Detailed
Engineering Design. The main objective is to establish the technical, economic, and
financial viability of the selected roads and prepare preliminary engineering designs
and preliminary project reports  for the identified PPP roads. The viability of the
project designed as a partially access controlled facility shall be established taking in to
account the requirement with regard to rehabilitation, upgrad ing and improvement based
on highway design, pavement design, provision of service roads whatever necessary,
type of intersections, underpasses / flyovers /ROB's rehabilitation and widening of
existing and / or construction of new bridges and structures, road safety features,
quantities of various items of works and cost estimates vis-a-vis the investment and
financial return through toll and other revenues.

The transaction advisor will be required to produce a comprehensive feasibility study
based on a preliminary project report for the proposed roads using several PPP
modalities. This must enable the GOAP to determine:

> full road life costs

> affordability limits
¥ risks and their costs

» optimal value-for-money methods of delivery.

Fhase 2: PPP procurement. If, on the basis of the feasibility study, a PPP solution is
decided on, and if the R&B, PPP requires it, the transaction advisor will be required to
provide the necessary technical, legal and financial advisory support for the procurement
of private parties. This must be in compliance with all relevant national and state
regulation and policies, and Waorld Bank Guidelines (if financial is to be
required from the Bank), and will include training of staff of the Cliens on PPP
contract administration / management.

3. DELIVERABLES

Phase-1: PPP  Techno-Economic Feasibility  Study and
Preliminary /Detailed Enginecring Design Deliverables.

1, PPP Techno-economic Feasibility Report.

The transaction advisor is required to produce, in close liaison with the Client, a
comprehensive PPP feasibility study for the proposed roads, based on preliminary
engineering designs. The feasibility study needs to clearly demonstrate affordability
for the full project life and propase the optimal value-for-money solution for the
GOAP to achieve its desired outcomes. It must follow standard practice (and the
contents shown in Annexnore II) and include sofution option analysis, project due
diligence, value and risk assessment (including a comprehensive risk matrix),
economic valuation and procurement plan. The feasibility study must be compiled
in a single report (with relevant annexures), and delivered as both electronic and hard
¢opy documents. Al financial models must be in Exce) format, and clearly set out all

X
-25- CHIEF ENGINEERAR&B) PPP
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es carried out, and mode! outputs. They must
also be sufficiently adaptable for use by others at later stages. The feasibility study
must be presented with a thorough executive summary and must be accompanied by a
PowerPoint presentation that encapsulates all the key features of the study. The
executive summary and PowerPoint presentation must be compiled in such a
manner that they can be used by the GOAP’s management for decision-making
purposes.  Detailed requirements for project data and software are attached in

Annexure ITT,

assumptions made, sensitivity analys

In order for the transaction advisor to be able to complete the detailed Techno-

Economic Feasibility Study, it must necessarily complete and deliver the tasks and
reposts listed in Annexure II, including: (i) Quality Assurance Plan (QAP); (ii)
Inception Report (IR); (iii) Technical Feasibility Report; (iv} Strip Plan and
Clearances: (v) Land Acquisition Report; and (vi) Preliminary Project Report
following the specifications as described in Annexure I

2. Presentation of the PPP Techno-economic Feasibility Study
The transaction advisor will deliver a presentation of the results contained in the

Feasibility study.

3. PPP Project Agreement
GOAP intends to use the Model Concession Agrecment (MCA) for Build-

Operate-Transfer (BOT) roads developed by GOL. Therefore, the transaction advisor
is required to draft the specific PPP agreements for each of the swdied roads, based to
the extent possible on the MCA.  The Planning Commission, Govt. of India, is
planning to release shortly a state-level model concession agreement pertaining to
state BOT roads. Should this agrecment be finalized in time, the transaction advisor
would be asked to base the agreements on this new state-fevel MCA. Close liaison
with the GOAP management and the PPP unit of the GOl at DEA and Planning
Commission is required during drafting of the Agreement.

4. Submission of PPP Project Agreement and Project Report to the Central
Government VGF funding

If the GOAP decides 1o pursue 2 PPP solution for the road in question, the
deliverables by the consultant must be of a standard that will be accepted by the
Central Government (DEA and the Planning Commission as necessary) for the
purposes of requesting VGF funding. Moreover, the transaction advisor will be
required to submit the Project Agreement and the Project Report and.required
application forms. for obtaining the “in principle” approval by the empowered
institution. The transaction advisor is therefore advised to be fully familiar with the
requircments as stated in the two notifications issued by the Department of Economic
Affairs (DEA) concerning: (i) the procedures for approval of central sector Public
Private Partnerships; and (i) the guidelines for furwarding proposals for Onuncial
support to Public Private Partnerships in infrastructure under the VGF (see Annex 1
i ackpround on the VGF initiative). These are: ’

n "y
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F.No1/5/2005-PPP: Procedure  for  approval of
Public Private Partnerships
F.No.1/4/2005-PPP: Guidelines for forwarding proposals for

financial support to Public P rivate
Par tner ships in i nfrastruct ure under the
Viability Gap Funding Scheme

The Transaction Advisor shall answer all queries from DEA until the
submis sion is filed to the specifications of DEA

Phase 2: PPP Procurement Deliverables. If the GOAP decides on a PPP procurement
solution, the transaction advisor may be required to work with the GOAP to manage the
procurement process for securing contracts with private parties. The transaction advisor
will then have to deliver the following;

1. GOAP and GOI Approval and Administration of the Bidding Process

The transaction advisor must prepare a complete set of procurement documents,
complying with procurement faw, policies, and guidelines, and in accordance with
the tendering systems of the GOAP. The documentation must be consistent with the
results of the techno-economic feasibility study and enable the Client to obtain
necessary approvals from the PPP APEX Committee of AP or Finance Secretary as

required.

The transaction advisor must also give the GOAP all the necessary drafting, bidder
communication and administrative support necessary for the entire procurement process
10 be conducted in accordance with law and policy, and to the highest standards of
efficiency, quality and integrity.

1.1, Pre-qualification
The transaction advisor must design and administer a pre-qualification (request

for qualification (RFQ)) process with the intention of:

» ensuring that the GOAP’s exact interest is communicated clearly to the
market

* determining the extent and nature of interest in the private sector

* pre-qualifying a competitive number of competent contractor and consortia
of contractors in an equitable and transparent way.

The desired result is that every pre-qualified bidder is capable of providing the facilities and
services required by the GOAP,

S
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the necessary RFQ documentation, including

The transaction advisor must: preparé all
advertising material; set up and administer the process by which the GOAP can pre-qualify
the parties; and heip the GOAP evaluate and prezqualify bidders.

1.2. Payment Mechanism
The transaction advisor must develop a rigorous payment mechanism that captures

the elements of risk transfer established in the feasibility study.

n Criteria and Bid Process Design

1.3. Bid Evaluatio
n system and criteria; design

The transaction advisor must: st up a bid evaluatio
a suitable bid process that will ensure comparable bids; devise effective systems for

communicating with bidders; inspire market confidence, and incorporate all other

requirements for the project. If appropriate, a system that allows for variant bids may

be designed. Due regard must be giving to the requt
the central government VGF for using the lowest

sector as the bidding variable.

rements of
capital grant requested by the private

1 4. Bidding Documents (SBD)

The transaction advisor must prepare bid
industry practice and with GOAP ,consisten
sibility study. The bidding documents must concisely sct out:

ding documents in accordance with best
{ with the results of the PPP

fea

» the output specifications of the GOAPF

» requirements for compliant bids

a risk profile as established in the feasibility study
e the payment mechanism

» the bid process

+ evaluation criteria
« bidder communication systems.

1.5. GOAP and GOl Approval

The transaction advisor must compile all
GOAP to obtain approvais to enable the procurement process o begin.
approval from the PPP APEX Committee of AP or Finance Secrelary as required.

the documentation necessary for the
This includes

1.6. Administration of the Bidding Process
If GOAP' is accessing the VGF, then bids shall be invited within four months of receipt

of the “in principle” approval for VGF by DEA, unless the period has been formally
extended by DEA as necessary. It is the responsibility of the transaction advisor to

obtain this extension if required.
administrative support to the GOAP

the bidding process. This includes
the GOAP. and

The transaction advisor is to provide all necessary
for the efficient and prolessional management of
e a data room, facilitating structured engagement between

331 ox Gy,
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bidders, helping the GOAP communicate effectively with bidders, and receiving
bids.

2. Evaluation of Bids, Demonstrating Value for Money

2.1. Evaluation of Bids

The authorized staff of the GOAP, helped by the transaction advisor, must
-gvaluate the

bids.

2.2. The Value-for -money Report / Bid Evaluation Report:

The results of the bidding and evaluation of bids must be presented in a single
value-for-money report/ Bid Evaluation Report (with relevant annexures) that
demonstrates clearly how value for money will be achieved with the preferred bidder.
The report must clearly indicate the preferred and second-ranked bidders and provide
explanations for the recommendations

3. PPP Project Agreement Discussions, Management Plan and Approvals

The transaction advisor must assist the GOAP in the discussions for contract
finalization with the preferred bidder. This will involve categorising issues
appropriately, developing timelines for completion, and planning discussion tactics
nd processes for reaching agreement, The transaction advisor must ensure that all
agreements reached are incorporated into all the financial, commercial and legal
documentation, and musl assist with drafling the necessary and related correspondence,
including minutes of discussions.

The final terms of the agreements, each as discussed and agreed with the preferred bidder,
must be submitted by the GOAP, nlong with the PFP agrcemcnt management plan
road-wise for approval of APEX committee or Secretary Finance as required. The
transaction advisor is respansible for compiling the necessary submissions for the GOAP to
obtain this approval from the PPP Apex Committee of AP. In addition, the transaction
advisor must, in close liaison with the GOAP, draft a comprehensive PPP
agreement management plan for the GOAP. This must include arrangemecnts to have in
place for management and monitoring of PPP contract during the entire duration of the

confract.

The transaction advisor must ensure that a comprehensive legal due diligence been
completed. This will relate to legal compliance, competence and capacity o enter into the
PPP agreement.

4. PPP Project Agreement Signature, Close-out Report and Financial Closure

The transaction advisor must help the GOAP with all functions related to signing the
final agreement, The transaction advisor must also compile a comprehensive close-out
report. The close-out report will be a confidential document of the GOAP, and will also be

lodged with GOI if required.

-29- CHIEF ENGINL 13) PPP
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5, Final Approval for Central Government VGF
g an extension has been formally

Within three months of the date of award (unles
ensure that the lead financial institution {or

received by DEA), the transaction advisor will
thin the consortium of financial institutions) presents its

the party named as such from wi
ed VGF formats for the approval of DEA.

project appraisal report and updat

will also facilitate the tripartite agreement between GOlI, the
so that the VGF can be accessed.

private

The transaction advisor
sector and the lead financial institution,

6. Training
* During the 3 months allowed for the task 5 above, the transaction adviser will
yderabad on PPP for Sepior / Middle level / Junior

conduct a work shop at H
Level Engineers {excluding traveling allowance and residential accommodation)

4. DURATION OF THE SERVICES

The consultancy will be carried out over a period of 18 months, as follows.

phase 1 : 1% - 7
Months

Thase 2 : Sth - lSth
months

In providing the services the consu
resources in the preparation of prelim
feasibility studies of the selected roads.

rts and other submissions to the Client required during the ©

ltants should use highly qualified technical
inary detail engineering design and technical

onsultancy are as

The Repo
scheduled below:
Phase | Duration Task
1 Month Mobilization, Inception Report and Quality Assurance
Plan Document
5 Months Technical Feasibility Report, Strip Plan, clearances
1 and LAR

6 Months Preliminary Project Report

7Months | PPP Techno-economic Feasibility Report, Draft PPP

funding

Agreement, Assistance for the Client in GOl Approval for VG

.
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Phase | Duration Task

9 Months Preparation of Bidding Documents for Pre-

Qualification and assisting the Client in Selection of Pre-
qualified Bidders, Preparation of bidding documents and
other activities connected with finalization of Pre~-qualified
bidders

12 Months | Preparation of Bidding Documents for and assisting
2 the Client in Selection of Bidders other activities
connected with procurement of Private Partner

15 Months | Assisting the Client in Project Agreement Signature
and compilation of Close-out report with the bidder

18 Months | Final Agreement from VGF of Gol and facilitation of
tripartite agreement, Imparting training to the staff of the
Client in PPP contract administration

5. PROJECT TEAM

5.1 General Qualifications of Consultancy Services

The transaction advisor must be a single legal entity with all other necessary expertise
secured via subcontract, or under a joint venture arrangement. The Client will enter inte a
single contract for the delivery of the work set out in these terms of reference.  Foreign
firms providing proposals must become familiar with local conditions and laws, and take
them inte account in preparing their proposals.

The transaction advisor will comprise a team, managed by a single lead advisor. The
members of the team wiil have both the skill and experience necessary to underiake the
range of tasks set out in these terms of reference. Each individual on the team must be
personally available to do the work as and when required. The lead advisor will be held
accountable, in terms of the transaction advisor contract, for ensuring project deliverabies
and for the professional conduct and integrity of the team.,

The skills and experience required in the transaction advisor are as follows:

» financial analysis, with relevant PPP and project finance experience

» PPP procurement and structuring

s legal, with relevant Indian or South Asian experience in the drafling and
negotiating of PPP agreements
project planning
relevant expertise in road & bridge design, construction, and operation
discussicns before signature of contract

contract management
project management.

e * @

If the identified roads pass through any industriaVmining belts of the state, it is required
that the transaction advisor’s team should have specialized traffic forecasting expertise
related to the characteristics of India’s/ AP’s industry. The traffic forecasting should focus

| ﬁ%‘(
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The transaction advisor shall also hold stakehol
area and with truckers to obtain information
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y industry cargo in addition to traditional

der consultations with industry/mine in the
for assessing alsernative BOT ownership

structures and BOT modalities. Consultations will also provide inputs to:

(i) Select the appropriate contract award criteria for the conces:

(it) Contribute t0 Concession Agreement ¢
(for example, higher truck traffic raie
damage caused by the trucks);

(iii)Determine the role of the industry companies,

structureg;

The financial feasibility of combining some of the r

explored by the transaction advisor.
5.2 Required Qualifications

A total of S0
Transaction A

The list of suggested key person
These key persons will be suppo

the Consultant is expected to make their ow

the key personnel.

man- months is estimated for the entire phase |
dviser is required to deliver the services from a

sion;

lauses such as setting and adjusting tariff rates
s and periodic tariff adjustment related to road

if any, in the BOT ownership

oads into one BOT should be

& 2. The
location in Hyderabad.

nel to be fielded by the Consultant is shown below.
rted by adequate technical and other staff. tlowever,
1 assessment for the requircd man month for

Job Description

Position

Lead To act as a Team
‘Fransaction Leader for the
Advisor / PPP Transaction Advisory

Financial Expert | Services

| Minimum Qualification of Proposed
| staff

i 8_F / Management Degree in Finance/
I Economics with 20 Years of Experience and
5 years in the relevant {ield. He must have
experience in the Projects associated with PPP

model.

PPP Legal QOverall responsible

Expert for Contract
Document
Preparation

must  have

Graduate in Law. He
extensive international experience of 10
Years of Experience and 6 years in the
relevant field in all aspects of Legal
aspects which cover Procurement under

' PPP

Yoo Satle R e

.
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Position Job Deseription EMinimum Qualification of Proposed
: Staff
Highway Overall responsible | B.E. Civil/ Civil Engineer. He must
Engineer for Contract have extensive internationzl experience of 15
Document Years of Experience and 5 years
Preparation/Writing in the Supervision activities under the
- Technical Specification | roads and highways  projects  under
etc, BOT/PPP
PPP Coniract Overall responsible B.E. Civil / Civil Engineer. He must
Management/ for Contract have extensive intemational experience of 15
Procurement Management Years of Experience and 5 years
Specialist activities in the Procurement and  contract
management of roads and highways
projects under BOT/PPP.
Quality . Overall responsible for | B.E. Civil/ Civil Engincer. He must have
Management Quality Management | extensive international experience of 10 Ycarsi
Specialist activities of Experience and 5 years in
Quality/Management aspects of roads and
, highwayve projects under BOT/PPP. i
!
_
Environmental Responsible for Graduate in Civil Engineering / i
Management development of an Environmenta! Engineering / Post graduate  in|
Specialist | Environmentai and Environmental sciences with about 10 years
social frame work for | of experience of which § years on
PPP Contract environmental impact
System. assessment of road sector projects in similar|
capacity. The candidate must have thel
i experience of preparing  environmental!
! management plans  and  supervising &
’ monitoring implementation plans for road:
, sector, -
Social I
Management [ |
Specialist i I

The consultants should submit the proposal as per the staff requirements indicated
herein. Consultants may, if they wish, also indicate alternative staffing arrangements,
which they consider to be more suitable. However, for evaluation purposes, the
.Consultant must specify to which key staff the alternative arrangement correspond

After award of the contract the clicnt expeets all of the proposed key personnel to be
available during implementation of the contract. The client will not consider
substitutions during contract implementation except under exceptional circumstances

7> -
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personnel. In case of replacements, the

up to a maximum of one-third of the key
tween the staff to be replaced

Consultant will ensure that there is 3 reasonable overlap be
and replacement. .

6. REMUNERATION AND MANAGEMENT OF CONTRACT

6.1 Remuncration
Phase | & Phase 2 of the work should be costed separately.

ads siudied may be viable as PPP, the Transaction adviser is required to
submit details of cost for each activity, enabling adjustments in payments for activities not
performed. Payment-shall be adjusted accordingly to the actual number of Kms for which
Phase 2 is being undertaken. However the total cost for the Financial Proposal must be

priced based on all roads studied peing viable for Phase 2.

As not alf ro

6.2. Management of transaction Advisor by R&B, PPP
A project officer has been appointed by the Client to take full responsibility for managing

the transaction advisor’s work and for ensuring delivery on the project. The project
officer will establish a project team 10 €ngage regularly with the transaction advisor for
efficiently completing the various delivery items. Frequent meetings with the Transaction
Advisor at site office or in Defhi are foreseen during project preparation. The project team
will meet at least monthly and the transaction advisor will repori progress to these meetings,

as instructed by the project officer.

the Transaction Advisor shall interact continuously
with the Client and provide any clarifications as regards to methods being followed
and carry out any modification as suggested by the Client. A programme of various
activities shall be provided to the Client and prior intimation shall be given to the Client

regarding start of key activities such as boring, survey etc. so that inspections of the Client
officials can be arranged in time. In addition, the Client officers and other Government

officers may visit the sitc at any time, individually or collectively to acquaint themselves
with the ficld investigation and survey works.

During the entire period of Services,

software and books etc, required for the satisfactory delivery of the services

All equipiment,
the Transaction Advisor at their gwn coSt and shall be

for this project shall be obtained by
their property. -

The project officer will confirm that the transaction advisor has satisfactorily completed
each deliverable before invoices can be submitted to the GOAP for payment.

ontacted at office of Chief

The project officer is the General Manager, PPP and can be ¢
|, Hyderabad — 500 082

Engineer (R&B) PPP, Quality Control Building, Errumanzi

6.3. Review Committec to Monitor Consultant’s Works

A review committee consisting of the following officers of the RBD shall revicw
the progress-of the work and the reports to be submirted by the consultant,

.. 3A3
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2. General Manager, PPP
3, Executive Engineer, PPP

The Review Committee will co-opt experts to set their opinion on financial and legal
aspects of these projects.

The Review Committee will review the reports submitted by the Consultant, give
suggestions and modifications, if any, within two weeks of receipt and would be sole
authority to approve the reports. The Review Committee may also hold meetings with the
Consultant as necessary to discuss reports submitted and review the progress etc.

The consultant would give detailed program of completion of each of the activity for
which the Consultant is responsible. The program may be prepared in the form of bar
charts’CPM chart/PERT charts or any other latest technique, which can be updated, with
the help of available computer packages.

7. DATA, SERVICES, AND FACILITIES TO BE PROVIDED BY THE CLIENT

The following and any other such data, available with the Client shall be provided;

(a)  Available base mapping, existing road inventories including data on pavement
history and condition, traffic statistics and road accident statistics, geographical maps of
all districts including category of road thereon;

(b) Relevant permits, security and other clearances for the consultant teems for
working in the sensitive areas.

Attention is drawn to the following, which are not provided by the Clignt and are to
be arranged by the Consultant at his own cost,

. The Client will not provide office accommodation. The Consultant shall make his

own office accommodation arrangements for his key personne! and other staff of this
assignment including furniture, equipment, operation and maintenance. The Consultant
may purchase /hire furniture and equipment for the offices. Upon completion of the
assignment the furniture and equipment purchased shall become the property of the
Clienr and the same shall be handed over to the Client free of cost.

The Client will not provide project wvehicles to the Consultant. The
Consultant shall purchase/hire vehicles and make his own arrangements for registration,
inswrance, eperation and maintenance

The Consulitant shall be responsible for making his own arrangements for
communications.

-35- CHIEF ENGI (R&B) PPP
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Annexure-l

f High-Level Financial Pre-Feasibility Screening
of Potential PPP
Roads

Summarty 0

Intreduction:

This note presents the high-level conceptual discussion on
roads and results of a high leve! pre-feasibility screening ana
Roads and Buildings Department (RBD) for improvements on a PPP basis.

ken up under PPP. The

the characteristics of the
lysis to select roads of

The following 2 candidate roads were initially proposed @ beta
RBD. These roads are proposed to be

roads were widened/sirengthened by the
lanc with central median/divider under PPP

developed to2-lane with paved shoulders/ 4-
sL - Approximate Width of o "
-I Name of work Lenglh'of Road ROW in . Exls;hng
in metres arraigeway
: Kilometres {
1 | Sanga Reddy — Narsapur 164 30 2L ﬁi
 ~ Toopran — Gajwel -
| Bhongir — Chityal Road - | g
2 I Ongole- Bestavaripet 109 30 2L
3 | Mahaboobnagar — 163.2 30 2L a)
Nalgonda Road (km 00 10 [
“km 16372).
4 | Konda Modu — Guntur 70 30 [L
l (Part of Hyd - Guntur ;
| Road) (Km 239.73 to km
| 298.391) including bye - '
pass at 3
- Sattenapalli (11.34 km) %)
- — Total Length @ 70
Kms, %
5 | Hyderabad —~ Narsapur 28 30 2L '
Road j
6 | Jangaon ~ Cheryal - 46.4 30 2L g
Duddeda road. : (.
| . — A —_—— f
7 Jangaon - Suryapct road ' $44 30 2L ‘]
o B 3&5 o '@( " {
-36-° CHIEF ENGINEER ?
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r ¥ I" SESS A T : — —
[ 5. | _Approximate l Widthof | o
[ I Name of work | Length of Road ROW in I Existing r
r‘ | in metres | Carraigeway |
- . | Kilometres | |
|8 | Suryapet— Mothey - : 83| T 2L l
J Khammam Road ‘ | l ]
' | |
|] Guntur—Bapatla Road | 49 | 30 | 2L ]J
—_— — _-\1 —— - P— —— — B P — —|
i Vijayanagaram - ' 70.3 | 30 ! 2L ]
J Palakondaroad ] - R (R
|11 | Kumool - Guntur (km | 11 | 0 | asL |
| 0tokm115i0) S (S| S
12 Hydcrabad - Bijapur 36.4 | 30 41L/2L
‘ Road (from km 23/6 to | I
_LGOIO Manneguda) | - | - _{
|| Tota) 994 | | [
| | | S —_— 1 S 1 R 0
PR
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} ' - i
TASKS

1. Primary Tasks. General scope of services shall be cover but not limited to the

following major tasks:

Review of all available reports and published information about the roads

and the project influence area;

Environmental and social impact assessment, including such as related to
cultural properties, natural habitats, involuntary resettlement etc;

(a) public consultation including  consultation  with communities
located among the road, NGOs working in the area, other stakeholders
and relevant Govi. Depts at all the different stages of the assignment
(such as inception stage, feasibility stage, preliminary design stage and

final designs);

i Detailed reconnaissance;
Identification of possible improvements in existing alignment and bypassing

congested locations with alternatives, evaluations of

different alternatives comparisons on techno — economic and other

considerations and recommendations regarding ~ most
appropriate options;

Traffic studies including traffic surveys and axle load survey and

demand forecasting for thirty years;

vi. Inventory and conditions survey of roads;
Inventory and condition survey for bridges, cross drainage structures and

V.

vii.
drainage provisions;
viii.  Detailed topographic srveys using Total stations and GPS;

ix. Pavement investigations;
Sub - grade characteristics and strength: investigation of required sub- grade

x.
and sub-soil characteristics and strength for road and
embankment design and subsoi! investigation;

xi.  Detailed design of road, its cross- sections, horizontal and vertical alignment
and design of embankment of height more than 6m and also in poor soil
conditions and where density consideration require, even lesser height
embankment;

xii.  Detailed design of structure, preparation of GAD and construction
drawings for cross drainage structures and underpasses etc;

xiii. Identification of the type and design of intersections;

.
3 o
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xiv. Design of complete drainage system and disposal point for storm water;

xv.  Value analysis/value engineering and project costing;

xvi.  Economic and financial analysis;

xvii. Contract packaging and implementation schedule;

xviii. Strip plan indicating the scheme for cartiageway widening, location of all
existing utility services {(both over-and underground ) and the
scheme for the relocation, trees to be felled and planted and land acquisition
requirements including  schedule for LA: reports documents and drawings
arrangements of estimates for cutting of trees and shifting of utilities from the

concerned departments;
xix.  Financial viability of project and different PPP financing options

(BOT, BOOT, BOLT, etc);

Xx.  Preparation of detailed project report, cost of estimate, approved for construction
drawings, rate analysis, detailed bill of quantities, bid documents for execution
of civil works through PPP basis;

xxi.  Design of toll plaza and identification of their numbers and location and
office cum residential complex including working drawings;

xxii.  Design of weighing stations , parking areas and rest areas;

xxiii. Any other user oriented facility reroute toi] facility;

xxiv. Preparation of social plans for the project for the project affected people as
per policy of the lending agencies / Govt of India / Govt. of AP R & R policy
with following information

* Objectives of the Project
¢ The need for the Resettlement in the Project and evaluation of
measures to minimize resettlement.

N * Description and results of public consultation and plans for

continued participation of PAPs |

e Definition of PAPs and eligibility criteria.

¢ ¢ Census and survey results number affected, how are they affected and what

impact will they experience.

¢ Legal and entitlement policy framework — support principles for different |

categories of Impact.

L e R " e ¥ B v R PV e F IR

e

* Arrangement for menitoring and evaluation (internal and external)
* Impiementation schedule for resertlement which is linked to the civil |

i works contract.

* A matrix of scheduled activities linked to land
: acquisition procedures to indicate clearly what steps and actions will be taken
: at different stages and the time frame.

¢ The payment of  compensation and  resettlement during the

acquisition process.
* An itemized budget (replacement valuc for all assets} and unit costs for
different assets,

-39- CHIEF ENGINEER (R&B) PPP
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3. Estimation of Costs. The Transaction Advisor shall prepare detziled project cost for
the roads, including the cost of environmental and social safeguards proposed based on
MORTH’s Standard Data book and market rate for the inputs. The estimation of
quantities, based on detailed designs, and costs would be worked out separately for each
road. The project cost estimates $0 prepared are to be checked against rates for similar
on — going works in India under APRDC/RBD / World Bank/ ADB financed road sector

projecls.

The Transaction Advisor shall carry out economic analysis for
take in to account ongoing and planned road and
developments plans in the project areas. The
d out for the project using HDM-IV or other
¢ economic analysis shall cover

3. Economic Analysis.
the roads. The analysis shall
transport infrastructure projects and future
henefits and cost streams should be worke
internationally recognized life—cycle costing model. Th
put be not limited to be foilowing aspects:

asses the capacity of existing roads and the effects of capacity constraints on
vehicle operating costs (VOC)
i, calculate VOCs for the existing road

gituation;
iii. quantity all economic benefits, inciuding t
distance, road mainienances cost saving

hose from reduced congestion, travel

s and reduced incidence of road
accidents;

iv. cstimate the economic internal rate of return (BEIRR) for the roads over a 13-

v. Year period. In calculating the EIRR, identify the tradable and non-tradable
components of projects Costs and the border price value of the tradable

components;
vi. saving in time value.

Economic Internal Rate of Return {(EIRR) and Net Present Value (NPV), “with” and ©
without time and accident savings ” should be worked out based on these cost-benefit

stream. Sensitivity of EIRR and NPV worked out for the different scenarios. Some
indicative scenarios are given below:

Scenario-1 Base costs and base benefits

Scenario-1 Base costs plus 15% and base benefits

Scenario-Ili Base costs and base benefits minus 15%
Scenario-IV Base costs plus 15 % and base benefits minus 15 %

4. Financial Analysis and Financing Options. The values of input parameters,
assumptions and calibration methodologies for financial analysis, and the rationale for their
selection, shall be clearly stated and approved by R&R, PPP. Financia) sensilivity shall be
carried out to reflect different user fee scenarios and funding options. The Transaction
Advisor shall suggest positive ways of enhancing the project viability and fumish different
financial models for implementing on BOT format. :

h9
nt 3 i
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No. FIPL/Highways/R&B (PPP)/17-18/H/34 02 May 2017

To
Project Director

Project Impiementation Unit/Hyderabad
National Highways Authority of (ndia

Dr. N0.331/2R7T. 2nd Ficer,

P.S. Nagar, Masab ' ank,

Hyderabad - 500 057. Telangana. India

Kind Attn: Smt Shailaja/PD/PIUKhammam

Sub:  Techno-Economic Feasibility Study for 7 state Roads in the Telangana State- Tripartite
Supplementary Agreemenl for Hyderabad - Manneguda section of New NH-163.

Ref. 1. Contract Agreement No: 1/CE-PPP/GM/EE PPP/DEE 3/2013-14, dated 14.05.13

2. Supplemental contract Agreement signed on 14.08.2014.
3. E-N-C Ir. No. 3043/E_N_C(R&B)/DCE/EE/DEE-II{PPPYAER-5 Di: 19-09-2016

Sir,

With reference to the above subject, we are herewith submitting the Original Signed copy of
Tripartite Supplementary Agreement for Hyderabad - Manneguda section of New NH-163 for your

record please.

Thanking you and assunng you of our best services al all times.

Yours sincerealy,
For Feedback [nfra Pvi |_td..

Srinivasa Chari D
Asst, Vice President 3
Head - Operations (South)

Encl: as above

Copy for information along with copy of Tripartite Supplementary Agreement

() RO/NHAHyd.
(i} Engineer-in-Chief (R & B), NH, CRF, PPP, LWE & BLDG, Ground Floor, Errum Manzil,

Hyderabad — 500087.
(i) Superintendent Engineer, NH Circle, 4th Floor, Errum Manzil, Hyderabad-500 087.

Md TN P 14{’\

Registercd Office: Feadback Infra, 311, 3rd Floor, Vardhaman Plaza, Pocket 7, Plot No. 6, Sector 12, Dwarka, New Dethi 110 078, INDIA. Tel; 01 1 2503 5884
CIN: U74899DL1 990PTC 040630

w B 350
MIHLDFFE

AR 130 9001, 1SC 14007 and DHSAS 18001 Curlified Division
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TRIPARTITE SUPPLEMENTARY AGREEMENT
Betwern

NATIONAL HIGHWAYS AUTHORITY OF iNDIA
{Ministry of Road Transport & Highways)
Plot No: G-5 & 6, Sector-10. Dwarka, New Delhi - 110075,

AND

ROADS & BUILDINGS DEPARTMENT,
NATIONAL HIGHWAYS WING
GOVERNMENT OF TELANGANA,

Errum Manzil, Hyderabad - 500 082, Telangana

AND

M/s Feedback Infra Private Ltd.,
No: 14, Langford Garden,
Tirst Floor, Langford Avenue, Lalbagh Road(Near Richmond Circle)
Banglore-560 025.

For

CONSUILTANCY SERVICES FOR I'PP TECHNO-ECONOMIC FEASIBILITY STUDY AND
TRANSACTION ADVISOR FOR HYDERABAD-MANNEGUDA SECTION OF NEW
NH-163.

Page 1 of 5
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: W77 ety
2er0re) dd@TTl TELANGANA ’f LAt
K.N.LAL BABU

N 6FES Date.25/04/2017. Licenced StampVendor
Seld To : A PrakashBabu LICENCENQ. 1607-086 /2012,
S/fo : Kistaiah R/o. Hyd. R1.NO.16-07-002/2015.

To Whom : Feedback Infra Pvt. Ltd. HHN\?EB)-::-E‘K? A" S‘ g?;f;?;‘l}é",f‘f"’

PHONE NO. 09492424379

TRIPARTITE SUPPLEMENTARY AGREEMENT

This AGREEMENT (hereinafter called the "Tripartite Supplementary Agreement”) is made on - -
day of the month of April 2017.

Among

1. The Engineer-in-Chief (NH), Roads & Buildings Department, Government of
Telangana, Errum Manzil, Hyderabad - 500 082, Telangana (hereinafter called the
"Previous Authority” which expression shall include their respective successors and
permitted assigns, unless the context otherwise requires).

The Chairman, National Highways Authority of india (NHA), Plot No.G-5 & 6 SEctor-
10, Dwarka, New Delhi - 110 075 an autonemous body under the Mimstry of Road
Transport & Highways (hereafter called the "New Authority” which expression shall
include their respective successors and permitted assigns, unless the context otherwise

requires).
and

3 M/s Feedback Infra Private Ltd., Address: No: 14, Langford Garden, First Floor,
Langford Avenue, Lalbagh Road(Near Richmaond Circle), Bangalore-560 025 {here after
called the Consultant which expression shall include their respective successors and

permitted assigns).
Page 2 of 5
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For transfer of the Supplemental Agreement dated 14/08/2014 earlier entered between
"Previous Authority” and “Consultant” (hereafier calied as the "Agreement”) for the

“Consultancy Services”

For

CCONSULTANCY SERVICES FOR PPP TECHNO-ECONUOAMC TEASIBILITY SPUm
ANDY TRANSACIION ADVISOR FOR  HYDERABAI-ATANNECGUT:
SECTION O NEW NH-1637 (hereinafter cailed as the "Work™].

An agreement has been signed between "Previous Authority” and Consultant.

The Consultant has agreed to complete the work as per Agreement upon assignment of
the said Project to the New Authority.

The "Previous Authority” in compliance with the decision of its Competent Authority in the
Ministry of Road Transport and Highways, Govt. of India, New Delhi, herein after referred
to as "MoRTH", communicated to “Previous Authority” and "New Authority" vide
Ministry's Office File No.RW/NH-12037/27/2016-(P-7), dated 29/04/2016 are in
agreament to handover / takeover said work,

In view of decision of McRTH, consultant has submitted its no objection to Previous
Authority vide his letter No. FIPL/Highways/R&B(PPPY/17-18/H/026 dated 20/04/2017 &
agreed to complete the work on the same covenant as envisage in the agreement signed
with Previous Authority and modifications in payment schedule in Original Contract
agreement approved by NHAI HQ vide NHAlI HQ letter no: NHAlWTech/Hyd-
Man/TS/2017/66557 dated 15/03/2017.

The Consultant has also agreed & consented to amendment to definition of Authority
provided in the Agreement signed with previous Authority whereby Authority will be
replaced by the “"Chairman, National Highways Authority of India, Government of
India, New Delhi, the "New Authority".

The new Authority in compliance to the decision of MoRTH agreed to take cver the
responsibility of "Authority™ in the "Agreement" and also agreed to amendment to
definition of Authority provided in the Agreement signed with the Previous Authority
whereby Authority will be replaced by “Chairman, National Highways Authority of
India, Government of india, New Deflhi, the "New Authority”

All the parties hereto in Agreement to deduce in writing a Tripartite Supplementary
Agreement.

NOW, THEREFORE, the parties hereby agrees as follows:

1)
2)

The Previous Authority has agreed to handover the work to New Authority

The consultant has also agreed & consented to amendment of definition of Authority
provided in the agreement signed with the Previous Authority whereby Authority will be

SAaa
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3)

5)

8)

7)

8)

10)

11)

355

replaced by “Chairman, National Highways Authority of India, Government of India,
New Delhi, the “New Authority”.

The new Authaority, in compliance to the decision of MoRTH agreed to take over the
responsibility of “Authority” in the “Agreement” and also agreed to amendment to
definition of Authority provided in the agreement signed with the Previous Authority
whereby Authority will be reptaced by "Chairman, National Highways Authority of
India, Government of India, New Delhi, the New Authority”.

All the clauses of original agreement signed between Previous Authority and Consuitant
will remain the same and are acceptable to all the parties. The “Agreement” shall be
deemed as it is signed by the “New Authority” except definition of Authority provided
above.

The deliverables submitted by the "Consultant”, up to the date of this "Supplementary
Agreement”, to the “Previous Authority” shali be accepted and paid by the “Previous
Authority”. Subsequent deliverables shall be submitted to, accepted by and paid by the

“New Authority”.

Upon signing this supplementary agreement new Authority undertake all responsibilities
arising out of the agreement signed between Previous Authority & the Consultant.

The cutoff date for respensibilities towards Consultant for the work done by them weuld
be dale on which the Tripartite Supplementary Agreement has been signed i.e., all the
recoverable / payables up to the date of signing of this Tripartite Supplementary
Agreement would be that of Previous Authority from the Consultant or else the new
authority would recover/ pay fromfto the consultant & make good / recover to / from
Engineer-in-Chief (R&B), NH, Roads & Buildings Department, Government of

Telangana.

The recovery/ release of Mobilization Advance, Performance Security and other
deductions shall be done as per Schedule to this Agreement signed between Previous

Authority and Consultant.

The consultant agree that the mobilization advance made by the Previous Authority be
recover by it from the amount payable to the Consultant by the Previous Authority & if at
all any bzalance remain same shall be recovered by the Mew Authority & reimburse to
Previous Authority within 15 days from the date of receipt of notice/ letter from Previous

Authority to New Authority.

The Consultant and NEW Authority agree that Previous Authority shall release the
Performance Security submitted by it and obtained a fresh Performance Security of
similar nature in favour of New Authority within 7 days upon release of Performance

Security by the Previous Autharity.

The Consultant has agreed to bear the cost of stamp duty & engrossment thereof.

In WITNESS WHEREOF, the Parties hereto have caused the “Supplementary Agreement” to be
signed in their respective names as of the day and year first above written.

L}
T N
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Signature
..“"I\.I ":'.: .': i ,; ! y
e e e J 7 '!. Erainge "':~::"' WEATRT LA
f }' ; ;,-; (')”J"""' = B _; b iy 3
R o U el ) T
Name S‘(}r'iiv:'tga"{_;h;ui .t "ﬁU‘C Uésantha Sailai
Dasarsju anaja
Dr C.Vasantha,
Uesignation l Authorized i The Superintending Project Director,
Representative | Engineer{NH), NHAL
R&B Dept Hyderabadl
" The Englneer»m Chief
{(NH}, Roads & Project Director, |
M/s F‘;i??jdck Infra Buildings Department, | PlU-Hyderabad
Address. Bangalore Government of National Highways |
9 Telangana, Errum Authority of India,
Marizil, Hyderabad - Hyderabad. !
500 082 [
Withess:
A
Vo OO CVenkar Qeddy fRad et
« (4 g
|
g drd b o
. : .
. gt ol o e gk Lo O

Authority letter from ail the Authorised signatories may be obtained and attached with this
agreement.

Photo identity of Authorised signatories may also be obtained, verified and attached with
this agreement,

Like, Photo Identity of witness may also be obtained and attached with this agreement

Page 5 of 5
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R '.‘.f'*q._‘—_-- CH e ‘li‘{ai‘;q ‘,;‘:{ nampt e
. [HL L AR B3
ﬁ;_[;_?..f?f f National Highways Authority of India

phbaustry of Bond Tronspoi noed Highneays)
st ud G, 39010, wenn o fegefi- i
G5 6 L Seey-10, Peearkse, Now Deiln #

NHAF Feehyd-Man/ FS2017/00557

To
Regionul Offieer,
National Highways Authority of India.
HL.No. 8-2-334/18,
Roud Np. 3, Banjara Thlls,
Hyderahad-300034

M- 1at-Modiftoniuns in

Sub:  Lour laning of Hyderibud-Muneguda section B ongw
ansferred State

payment terms w.rt. Originat Contract Agreoment fur recentiy tr
R&B road to NHAL-rep.

Sir,
letter No. NHA]!’RO-I'IYDJ’I]027?1—1-M.-’GCI2017!’2I8 dated

Please refer to your
payment schedules within contract

20.02.2017 secking therewith approval for rearrangement of
price as requested by the Consultant.

2, In this regard, it is to mention that the Competent Authority has approved the followiog
payment schedule for the subject consultancy work:
5. Na. i Deliverables Fee (%) |
1&2  Signing of Agreement and Mobilization, submission of Techno Ceonomic 40
. Feasibility Kepor i
L3 Submission of revised Technical Feasibility Report as per prevailing NHAI 25 =
| Guidelines ) _ |
|4 Submission of Technical Schedules and Bid documents [ —
Submission of Land Plan Schedules 05 !
‘ ' Submission of 3(a} & i A} nolifications 05 !
|5 submussion of 3(D) notification includmg FMBs & Sub-division plan- ele.. | {0
| alongwith any other related LA documents as pe requirements of
NHAVCALA, oy marking at site and Utilsy Relocation. | _
Total Lo |
i) It is requested to expedite the submission of Feasibility Report for subject work

Yours {nithluily,

T . e

P e

4 Direcie . \\“ P
Ptcﬁﬁih‘mu Suparintgndia Engineer (R&B) LK. Singh)
ayOERABAD  NH. Cirde, Hyderabad T.S. General Manager (Tech)

Scanned by CamScanner
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Feudback Indra Private Limited

o ke g L ondiek it Spece e i sl
MHiphways Divisian

<o 14, Langlor ¢ Uarden, Faat Flove, | anglord Ave-ue
{alixagh Road, (Near Richmong Ciecle)

Bangadore 560025, INGIA

Tel: 4 71 B 4264 0555 Fax +91 604120989
il inquiries{idfeedbakingy oo

www feedbackinfra.com

IRt ok -1 S L ) i | I'._ f":":‘ ,(‘u' Ip .'”“.lr’r

Mo Supedntendoent Engineer

TR YAl

Sub Consuhnoy Seviens for PRR Teohao-F coeinhiy Sl and franeanicn Sdvis
jor ¥ She Roads i the Stain of Toian fia Hydorabad - m.mm",min sacton o
now NH-163 - No oblection for handm(, ovm navt nrojoct etratah ta NHALL

Ref: 1. Conlraat Agreement No: VCE-PPIYGMLE PRPDEL 320135-14, dated 14.05.13
2. Supplemental cotract Agreemenl signed on 14.08.2014.
3. ENC Letter No: 3043/E_N_C (R&B)DCE/E/DERANPRRYALE-S 1 19.09-2018

adam,

With reference to the above subject and letter under reference no.3, we have no objection for
fransferring the stretch Km: 14/000 to Km: 61/780 to NIAL We are also ready to work & complete
the project with NHAL as per the terms & conditions of otiginal agreemenl and modiftications in
paymenl schedulg in Original Contract agreement approved by NIHAI 11 vide NHAT HQ letier no:
MHAToch/Hyd-Man/TS/20117/96557 daled 15/03/2047,

Thanking you and assuring you of our best services at all times

Yours sincerely,
For Feedback Infra Pvt Ltd}

Lo
- '3 <
SrinlvasaZhari D

Asst, Vice President &
Head-of-oparations (Snuth)

Registrred Difice: Feadback Infra, 381, 3rd Floon, Vardhaman Plaza, Pocket 7, Plot No, €, Sefgor 12, Dwarka, New Dalhi 110078, #NDIA. Tek: 011 2803 5884
CiN: UP4B5920LI990P TIT0HGA30

25T g

i
An [50 9001, IS0 14001 snv OHBAS 18001 Carliled Division
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Feedback Infra Private Limited

(Fotmarty knownas Feadback Infristruciure Services Private Limited)
Highwoys Division

$5¢h Fioor, Tower 9B, DLF Cyber City, Phase-ll
Gurgaon 121002, Haryana, INDIA

DBAC[« INFRA Tel: +91 124 431 6100 Fax: +91 124 43 6655
nfrcratruchurs Happen Email: bdcentral@feedbackinlra.com

www.feedbacidnfra.com
24" April, 2017

[o

The Suparintending Enginaer{hH}
R&B Dept, Hyderabad

Subject: Consultancy Services for PPP Techno-Economic Feasibility Study and Transaclion Advisar for
Hyderabad-Manneguda section of new NH-163 -

Reg.: Authorlzatlen to sign the Tripartite Supplementary Agreement

Dear Sir,

We, Feedback Infra Put. Ltd., hereby awthorize Mr. Srinfvasa Chari Dasarofu, Ass| Vice President Cum Head
Operations {South) of our organization for signing the Tripartite Supplementary Agreement lor the subject

project.
Thanking you,

Yours faithfully,
For eedback i!l/ﬂ.] \'Uf}{;j

'_“'\\ > x
)
CUIJ tad h

tR?i} '»Bhaln \‘:-: /(\ ’
U {Highways Dm ,Mﬂ“

Registerad Office: Feadback infra, 311, 3rd Floor, n Pluga, Pocker 7, Plot Mo, &, Sector 12, Dwarks. Naw Defbi | 10078, INDIA, Tak: 0) 1 2803 5884
CIN: LIPAAWDLINATCOH0E 0

An IBD §001, IS0 14007 mid OHBM 18001 Cuwiilied Division
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046-23453774

W‘{’r?fm m m mfwm V44-23551775

CIEE TRy o e Gy i ‘
Natlonal Highways Autharity of india 40067 7 Eaaid ;uhg.idam:ad@nhm.org
(Minist 7 of Roal Transpoi & Mighways) nksitohydedgmaif.com
HTE T Wy vaE, daneE g

Office of the Chef Geperal Manager, Hyderabiag Region
TRAR 2 3NN 88s L, sEn fi:?-‘x;: Sty L

L No i 2-254/18 Road Ne ¥ Bsavjara Hils, Hydeishug 3000 14

‘Mp’ (Vo

k "hi i 4
NUHAIRO-HYDIT1023/New NHs/GCY ez g v} ve ) gtz 07.2017
To "ﬁ_tlfff"ﬁ?i Fers, 91 amiaters
The Project Ditector, - Gifige of the Praject Diracior £\
Naticnal Highways Autharily of india, Ayys \’-?}W
Project implementation binif, 21 Ui ; ,IS . L
D.N0.331/2RT, 2 Figor. UL 23, <
F.S.Magar, Magabiank. w g Ry e
Hyderabad - 500 057, o EEHEELRU L Sy s qn gy
Hyderabad 7 1t et — 1
Madam, Dicas) Mighwas authonty flinia,

Sub: RO-Hyderabad- Fouy laning of NH-163 from Hyderabad {ORR near APPA Junction
al Km 14+000) 1 Manneguda {(Km 58+500} in the State of Telangana - Alignmieng
Approval Communicated - Reg.

Ref: 1. PD, PiU-Hydarabad Le NS NHAUPIU-HYD/NK- T83/2017/589 dtD1.08.2017,
2. PD, PilU-Hyderabad Lr No. NHAPIJ-HYDMNH- 163/204 71847, d:12.06.2017.
3 PO, PIU~Hyder:?bad Lr‘Na.NHA?!PIU-HYD?’NI‘l»153!HYD-MANNEILA!201?17}'?‘
gl 082017,

This has relarenca e the ot cited, wharein approval is saught ‘ar Akgniment
Frat subritad by the DPR Consultant Mis Feadback Infrg Pul. Lid., for the subjosl aited
stmtch. In view of the recmnn'{»aml.‘{m)ris_ ol the Project Director, PiU-Hyclarabad,
approval of the proposed sligninent by Cempetent Adthority 1s hareby ctrweyed for
laking further nacessary action,

Yours faithfully

_g...g” “

{8 Sarayuy)
Manager {Teoh, )

AR ST ; A5 v o, S 10, gremt, %3 frevft - 110 07, IHH ttpiwweenhaiorg
Carporate Offize : G-5 & 8, Sector -10, Owaraka, New Deihi - 110 075 Wobsite ; hltp:ﬁwww‘nhai.crg
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National Highways Authority of India

(Minisiry of Read Transport and Highways})

AN-5-@ 6, F92T-10, 7w, 7 Reed- noo7s
G-5 & 6, Sector-10. Dwarka New Delhi- 1 10675

11025/22/PPP/2018/NHA] 13, March, 2018

OFFICE MEMORANDUM

Sub.: () Four laning of NH-163 from Hyderabad (ORR Appa Junction) (Design Km 14.00{)/Existing
Km 14.000) to Manneguda (Design Km 60.391/Existing Km 58.500) (Design Length = 46.391 Km)
in the State of Teiangana under NH {Q) on HAM, [Cvil Construction Cost -730.40 Cr., Total Praject
Cost — 776.60 Cr., Total Capital Cost ~ 953.03 Cr.]

{ih Four laning of NH-161 from Ramsanpalie (Design Km 39.980/Existing Km 44.757) to
Mangloor (Design Km 86.788/Existing Km 91.350} (Design Length =46.808 Km) in the State of
Telangana under Bharatmala Pariyojana on HAM, [Civil Construction Cost —895.45 Cr., Total Project

Cost ~ 950.63 Cr., Total Capital Cost — 1220.83 Cr]
(i)  Four laning of the Suryapet Design Ch, 0.420/Existing Km 128.500 of NH-65} to
Khammam (Design Ch. 59.046/Existing Km.50.750 of old SH42) of NH-365B (Old SH-42)

(Design Length = 58.626 Km) in the state of Teiangana under Bharatmala Pariyojana orn HAM.
[Civil Construction Cost ~1143.18 Cr., Total Project Cost — 1220.81 Cr., Total Capital Cost -

1920.32 Cr.]

The proposal of the above project was appraised by the Project Appraisal and Techiical
Scrutiny Committee (PATSC), NHA! in its meeting held on 28.02.2018. The minutes of the
meeting as prepared by Technical division and approved by Chairman of the Committee s

enclosed herewith,
The above is issued with the due approval of Competent Authority.

Encl: As above -
oY
e
(Prakhar Srivastava)
Dy. Mgr {Tech)-PPP
To

{i) Shri Rohit Kumar Singh, Member (Finance)
(ii) Shri Niraj Verma, Member (PPP)

(iti)  Shri Siba Narayan Nayak, CGM (Fin)

(iv)  Shri Akhilesh Srivastava, CGM (IT)

) Shri Mancj Kumar, CGM (Tech)

(vi)  Shri Navin Kumar, CGM (Tech)

(vii)  Shri S.K. Mishra, CGM (Tech)-AP

(viii)  Sh Amit Bhardwaj, Dy. Advisor, NIT] Aayog
(ix)  Shri R.K Singh, Advisor (Tech), NHAI
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6202019 Gmail - NHAI-PIU-HYD- Report on Precenstruction activities — Requested - Reg.,

(Ministry of Road Transport and Highways)
Project Implementation Unit

254 & 28A, Staff Quarters,

Administrative Staff College of India (ASCI)
Colfege Park Campus

Road No.3, Banjara Hiils

Hyderabad - 500 034, Telangana

Land Mark: Near Tv9 Bus Stop
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Detail of Trees falling under NH’s ROW

Project Name: 4-laning of Hyderabad-Manneguda Section of NH-163 from
Km.14 to Km.59.500

~ The total project highway length 1s 46.405Km (Design length) in which
bypasses/realignment length is 11.435Km and length along the existing
road is 34.970Km. The widening of existing alignment has been proposed
with eccentric widening through which the trees on one side have been
saved along existing project alignment. The details of tree eftected for
60mts ROW due to widening is tabulated below:

S.No. | Banyan Trees | Other TreesT lTotal Trees |
R _Fozst lNop-Fgrest qu_st__ _.LNon-Foresfr F- Fores_t g‘N_on-Ff)rest
[ 274] 762{ 6894 | 2120 7168 2882]
 Total | 1036 9014 | 10050 |
|. Total Number of Banyan Trees falling in NH’s ROW : 1036 No’s
2. Total Number of Qther Trees failing in NH’s ROW : 9014 No's
3. Total Number of Trees falling in NH’s ROW in FForest : 7168 No’s
4. Total Number of Trees falling in NH’s ROW in Non-Forest: 2882 No’s

~ Total Number of Trees falling under NH's RoW: 10050No’s.

~ The above figure almost remain same even for 45mts ROW on account of
eccentric widening proposed along the existing project alignment.

» Enumeration of Trees Completed, Veritication of Enumerated Data
completed. Certification of ownership is received for all the 3 mandals
namely Moinabad, Chevellamandals of Rangareddy Districts and Pudur
Mandal of Vikarabad District. Submission of tree felling permission is

under process.

» On date 4.5.2019, an article has been published on
https://timesofindia.indiatimes.com/city/hyderabad/nhai-steps-back-on-
road-project-as-locals-activists-cry-green-
murder/articleshow/69640328.cmson NHAI steps back on road project as
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locals, activists cry “green murder’. The tendering process for work on
the Hyderabad-Chevella-Bijapur Highway, has been stalled, sources in
the National Highways Authority (NHAL) said on Monday. The
development follows protests by residents and activists who opposed the
axing and translocation of over 9,000 trees on the stretch.

The project was earlier included under BharatmalaPrivojana at S.No. 576
of Annexure VII of MoM dated 14.11.2018 with High Priority under
NH(O) with average expected traffic is 1,38,083 PCU whereas the actual
DPR waftic is 13,780 PCU in Section Kim 14 to Kim 41.4 & 19028 PCU
in Km 41.4 to km 59.50 as on Feb 2018. The figure was erroneously
reflected in MoM dated 14.11.2018.

[n this regard, the project has been stalied not because ol protest of locai
resident and environmental activities but because of management
decision of NHAI vide letter no.135363 dated 22.05.19, wherein it was
requested Ministry to assign the subject stretch to State (R&B), NH for
further augmentation and maintenance.

Environmental / Tree Enumeration Status: Environmental Clearance is

not required for this project.

e o sk e



