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1 Introduction

1.1 Background

With reference to letter numbar@® L Kk EL¥164@680 dated 23/12/2016 from Directorate

of Economics and Statistics, Planning Department, Government of Maharashtra, atcequest
submit a proposal for evaluati@iudy of MGSY scheme was made to Indian Institute of
Technology Bombay (IIT Bombay). The HBombay team is led by the Centre for Technology
Alternatives for Rural Areas (CTARA), an academic and research body-Bbibay, which
specializes in the fieldf technology and development.

CTARA has been active for 25 years now and has done several projects, extension activities,
prototype generation anmonitoring & evaluation studies. CTARAT Bombay has been

working on assessment of PMGSY roads along with National Rural Road Development
Agency (NRRDA) under Ministry of Rural Development (MoRD) fellowship program from

past four years and hence, was interested in this project as the proposed assessment falls in line
with the orrgoing research. The CTARA IIT Bombay has been appointed as evaluating agency

by DES for #AEvalwuation study of Pradhan Man
Maharashtrabo i mpl emented by Rur al Devel opm
Maharashtran 24" April 2017 and the project period of 5 months.

Rural road connectivity and its sustained availability is a key component of rural
development as it assures continued access to economic and social services and thereby
generates an increase in agftieral incomes with productive employment opportunities. Rural
roads comprise over 60% (in 2010) of the road network in the country and keeping them in
serviceable condition is crucial to the rural/agricultural growth and to provide access to social
facilit i es vi z. medi cal , education and markets
indicates that as the rural connectivity 1im
indicated by a study, carried out by the International Food Policy Researthténsin
linkages between government expenditure and poverty in rural India, an investment of Rs. 1
million (at 1993 constant prices) on roads lifts 124 persons above the poverty line. This
emphasizes the importance of providing a good quality road tamaax possible habitation.

Keeping in mind above mentioned social benefits, India has launched Pradhan Mantri Gram
Sadak Yojana (PMGSY) in the year 2000 in order to providev@dither connectivity to all
unconnected habitation.

This studyintended to evakte the PMGSY roads for Maharashtra Stéth respect to
physical and financial progress, quality of the roads and socioeconomic impact on benefitted
habitations due to road.

1.2 Objectivesand Scope

1. To carry out atechnicalevaluation of PMGSY roads for &ssing thequality of
construction.



2. To evaluate physical and financial progress and find out any shortfalls in construction
or maintenance.

3. To evaluate thenvironmentalmpact of construction of rural roads and represent it in
the form of endpoint indicat using Strategic Life Cycle Sustainability Assessment
tool (SLCSA).

4. To evaluate the socieconomic impact of PMGSY roads on the lives of rural people in
selected habitations/villages.

The scope of the work is restricted to the state of Maharashtra.

1.3 Profile of Maharashtra

Maharashtra is the thifdrgest state by area in the Indtiaving an area of 3,07,713 kand
coastline of 72@&m? along the Arabian Sea. The spread of Maharashibetigeen the latitudes

15.6 North and 22.9 North and longitudes 7& East and 80®East. Most of the area is
coveredby Deccan plateau. One of the three major regions of the state is the Sahyadri range
with an elevation of 1000 metesibove Mean Sea Level (MSL)ing between the Arabian Sea

and the Sahyadri Range, Karkis narrow coastal lowland, just 50 km wide and with an
elevation below 200 meters. The third important region is the Satpura hills along the northern
border, and the Bhamrag#&hiroli-Gaikhuri ranges on the eastern border form a physical
barrier.Maharahtra has a typical monsoon climate, with hot, rainy and cold weather seasons.
The winter seasois between September to January followed by the summer between February
and May and the monsoon season between June and September. Sumexgérsraetyhot

in March, April and May with temperaturédsuching48°C in a few areasThe average
temperature varies between22and 39 C during this seasoithe temperaturduring winter
season varies between A2 and 34°C. Rainfall in Maharashtra varies with regsowith

Kokan receiving maximum rainfall of more than 2000mm while the central Maharashtra
receiving very less rainfall of the orderlegs tharbOOmm.

For administrative purpose, the state is divided into six revenue divisions, which are further
divided nto 36 districts, 357 Tehsils/Blocks and 27,920 Gram Panchayegstate is divided
into 6 divisions based on the agro climatic conditions.

1) Konkan Division: Mumbai City, Mumbai Suburban, Raigad, Ratnagiri, Sindhudurg,
Palghar and Thane.

2) Nashik Division:Ahmednagar, Dhule, Jalgaon, Nandurbar and Nashik.

3) Pune Division: Kolhapur, Pune, Sangli, Satara and Solapur.

4) Aurangabad Division (Marathwada): Aurangabad, Beed, Hingoli, Jalna, Latur, Nanded,
Osmanabad and Parbhani.

5) Amravati Division: Akola, Amravati, Bldhana, Washim and Yavatmal.

6) Nagpur Division: Bhandara, Chandrapur, Gadchiroli, Gondiya, Nagpur and Wardha.

The population statistics as per census 2011 are given below in the table 1.1
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Tablel.1 Population of Maharashtra rural and urban

Average No of

. No. of people per Female Population of Population of
District Households Population Household | Male Population Popuhtion literates illiterates
Rural | Urban | Rural | Urban Rural | Urban | Rural | Urban | Sex Rural | Urban | Rural | Urban
% % % % Rural | Urban | % % % % Ratio % % % %
Mumbai 0.00| 100.00{ 0.00| 100.00{ 0.00 4.58 0.00| 100.00 0.00| 100.00/ 831.53] 0.00| 100.00/ 0.00| 100.00
’\S/I:k;?ﬁs;n 0.00| 100.00{ 0.00| 100.00f 0.00 4.44 0.00| 100.00 0.00| 100.00/ 859.74| 0.00| 100.00/ 0.00| 10000
Thane 21.41| 7859| 23.01| 76.99| 4.70 4.28| 22.17| 77.83| 23.97| 76.03| 885.76] 18.72| 81.28| 35.50| 64.50
Nagpur 32.64| 67.36| 31.69| 68.31| 4.34 453| 31.80| 68.20| 31.58| 68.42| 951.20| 29.21| 70.79| 41.01| 58.99
Pune 36.25| 63.75| 39.01| 60.99| 4.72 4.19| 38.66| 61.34| 39.39| 60.61| 914.95| 36.56| 63.44| 46.77| 53.23
Nashik 55.39| 44.61| 57.47| 42.53| 5.18 4.76| 57.16| 42.84| 57.80| 42.20| 934.38| 53.54| 46.46| 67.17| 32.83
Aurangabad 55.98| 44.02| 56.23| 43.77| 4.94 4.90| 56.21| 43.79| 56.24| 43.76] 923.27| 51.65| 48.35| 65.79| 34.21
Raigad 62.31| 37.69| 6317| 36.83| 4.37 4.21| 62.26| 37.74| 64.12| 35.88] 959.47| 59.94| 40.06] 72.19| 27.81
Akola 63.22| 36.78| 60.32| 39.68| 4.37 4.95| 60.49| 39.51| 60.15| 39.85| 94555| 58.77| 41.23| 65.77| 34.23
Chandrapur 66.38| 33.62| 64.82| 35.18| 4.01 430 64.61| 35.39| 65.05| 34.95| 96142| 60.96| 39.04| 74.56| 25.44
Amravati 66.46| 33.54| 64.09| 35.91| 4.30 4.78| 64.20| 35.80| 63.97| 36.03| 950.64| 62.20| 37.80| 70.76| 29.24
Kolhapur 67.66| 32.34| 68.27| 31.73| 4.65 453| 68.10| 31.90| 68.44| 31.56| 956.93| 65.60| 34.40| 75.43| 24.57
Solapur 67.98| 32.02| 67.60| 32.40| 4.92 5.00| 68.15| 31.85| 67.00] 33.00] 938.08| 64.69| 35.31| 73.62| 26.38
Wardha 68.58| 31.42| 67.46| 32.54| 4.13 4.35| 67.61| 32.39| 67.30] 32.70| 946.14| 65.24| 34.76| 75.50| 24.50
Jalgaon 69.12| 30.88| 68.26| 31.74| 4.62 481| 68.29| 31.71| 68.22| 31.78| 925.00] 64.93| 35.07| 75.46| 24.54
Parthani 71.00] 29.00| 68.97| 31.03| 4.94 5.44| 69.14| 30.86| 68.78| 31.22| 947.34| 65.94| 34.06| 74.13| 25.87
Dhule 72.57| 27.43| 72.16| 27.84| 4.99 5.09| 72.00] 28.00| 72.32| 27.68| 945.73| 66.27| 33.73| 82.22| 17.78
Sangli 73.94| 26.06| 74.51| 25.49| 4.75 4.61| 74.60| 25.40| 74.41| 25.59| 965.65| 72.95| 27.05| 78.65| 21.35
Nanded 74.29| 25.71| 72.81| 27.19| 4.95 5.34| 72.72| 27.28| 72.90| 27.10| 942.86] 69.85| 30.15| 78.34| 21.66
Latur 75.46| 24.54| 74.53 25.47| 5.03 5.29| 74.60 25.40| 74.47 25.53| 927.67| 72.39 27.61| 78.95 21.05
Ahmadnagar 79.47| 20.53| 79.91| 20.09| 4.91 4.78| 79.94| 20.06| 79.88| 20.12| 939.18| 77.58| 22.42| 85.20| 14.80
Yavatmal 79.69| 20.31| 78.42 21.58| 4.22 455| 78.53 21.47| 78.31 21.69| 952.41| 75.94 24.06| 85.11 14.89




Buldana 80.37| 19.63| 78.78| 21.22| 4.1 498| 78.89| 21.11| 78.65| 21.35| 933.56| 77.17| 22.83| 8305 16.95
Satara 80.86| 19.14| 81.01| 18.99| 4.60 4.56| 80.73| 19.27| 81.29| 18.71| 988.12| 79.56| 20.44| 85.16| 14.84
Bhandara 80.89| 19.11| 80.52] 19.48| 4.30 4.40| 80.51] 19.49| 80.53| 1947| 98232 78.72| 21.28]| 85.92| 14.08
Beed 81.29| 18.71| 80.10] 19.90] 4.75 5.13| 80.27| 19.743| 79.92| 20.08| 916.12| 77.72| 22.28| 84.84| 15.16
Jalna 81.93| 18.07| 80.73| 19.27| 4.93 5.33| 80.80| 19.20| 80.66| 19.34| 936.82| 77.92| 22.08| 85.15| 14.85
Gondiya 83.40| 16.60| 82.92] 17.08] 4.50 466| 8283 17.17| 83.01] 16.99] 999.09] 81.50| 18.50| 87.40| 12.60
Washim 84.17| 1583 | 82.34| 17.66] 4.51 5.15| 8250 17.50| 82.17| 17.83| 929.96| 81.24| 18.76]| 85.25| 14.75
Nandurbar 84.32| 15.68| 83.29] 16.71| 5.03 543| 8254| 17.46| 84.05| 1595| 978.34| 76.81] 23.19| 91.21 8.79
Osmanabad 84.40| 15.60| 83.04| 16.96| 4.64 5.13| 83.13| 16.87| 82.95| 17.05| 923.98| 81.39 18.61| 86.67| 13.33
Ratnagiri 84.44| 15.56| 83.67| 16.33| 4.03 4.27| 82.80| 17.20| 84.45| 15.55| 1121.96] 81.65| 18.35| 89.49| 10.51
Hingoli 85.75| 14.25| 84.82] 15.18| 5.09 548| 84.85| 15.15| 84.79| 15.21| 941.87| 83.23| 16.77| 88.06| 11.94
Sindhudurg 87.31| 12.69| 87.41| 12| 4.05 4.02| 87.05| 1295| 87.75| 12.25| 1035.91| 86.52| 13.48| 90.62 9.38
Gadchiroli 88.81] 11.19| 89.00] 11.00] 4.29 421| 8891 11.09] 89.09] 10.91] 982.06] 86.65| 13.35] 93.57 6.43

(Source Census 2011)




1.4 Transportation Profile of Maharashtra

The state has a large, muhodal transportation systegonsisting ofthree modesoads,
railway and civil aviation. Besides these Maharadhdsiwo major ports at Mumbai and Navi
Mumbai. The details about each transportation mearsuanenarisedelow.

The network of theailway in Maharashtra covers a length of 6,253 km of which 5,688 km. of
broad gauge lines, 459 km of narrgaugelines & 106 km. of metegaugelines. The rail
traffic in Maharashtra mainly falls under the Central, Western, Konkan, E@sthCentral and
SouthCentral divisions. The railway route length per hundred sq.kgeofraphicabrea as

on 3P March 2013 was 2.03 km for the State. (Souhtfastructure Statistics 2013} &
201415, by DES)

The State has three international airports aight domesticairports for air travels. The
international airports are at Mumbai, Pune, & Nagpur and domestic airports at Aurangabad,
Akola, Nanded,Kolhapur, Schpur, Nashik, Amaravati, Jalgaon, Latur, Chandrapur and
Osmananbad (Sourdefrastructure statistics 204134 & 2014-15, by DES)

The State has two major ports i.e. Mumbai Port Trust (MPT) & Jawaharlal Nehru Port Trust
(JNPT) both located in Mumbai harbour. There are 12 minor ports handling cargo and 36 minor
ports handling passenger traffic. (Souhafastructue statistics 201:34 & 201415, by DES)

Maharashtra has the largest road network in Ind&harashtra ithethird state having highest
kilometre length of national highways after Uttar Pradesh and Rajastilansaventeen
national highways connecting Matashtra to the six neighbouring states with a total length of
7,048 km(7.20% of total national highway length in Indidjaharashtréasa length of 40,144

km under state highway categanydranks first in having thiargestetwork of state highways

in India covering around 24% of state highway lerajtindia. In case of Other Public Works
Department QPWD) roads, Maharashtra carries 2,51,787 km length and is 22.90% of total
length in India. Maharashtra state is firstimdia having 11% of all Indi®ther PWD road
network. In case of rural roads network, Maharashtra ranks first having 11% of road length
i.e. approximately 2,67,402 knm length. Rural roads are categorised into two types;
Panchayati Raj roads and Pradhan Mantri Gram Sadak YojanaJPM®Gads.

Among the national highways and state highways, total length of the national highways in
Maharashtra are surfaced and only 97.72% of state highways are surfaced in Maharashtra. In
case of OPWD roads 78.38% of roads are surfaced and ruralwhaxhsare of almost equal

length as that of OPWD roads have 76.42% of them surfaced. Among theoads]for

PMGSY roads the % of surfaced roads increases to 86.71%. Aparthigrior the 21,072

kms of project roads in Maharashtnaly 38.80% of road are surfaced and remainiaggstill

either WBM or gravel roads. Thus overall of the 6,08,140 km of road length present in
Maharashtra 4,71,265 km of length are surfadedper the Annual Road StatistiBeport,

MoRTH 201415, till March 2015, Maharagfat has constructed 31,012 kms of roads under the
PMGSY i.e. 5.12% of all PMGSY roads in India.



Overall Maharashtra hag@ad density 097 km per 100 krhof area and 25km of length per
lakh population as on March 2015 (Infrastructure Statistics of Mahaia 20145, by DES).
However, considering total road length as per MORTH statigtieeentioned indble 1.2 and
population of census 2011 the road density becomes 197km per280&rG41km per lakh
population.The details of length of the differemdads constructed in Maharashtra, the road
density in km per 100 kfrof area and per lakh population and the registered transpoft, non
transport vehicle detailsregiven in Table 1.2 an@iable1.3

Tablel1.2 The total length of different types of Roads in Maharashtra and its percentage share

ofl ndi abs roads adapted from MORTF

Sr. No. | Maharashtra as on March 2015 201314 | 201415
1 National Highways (km) 6,249 7,048
2 State Highways (km) 39,588| 40,144
3 Other PWD Roads (km) 2,55,484| 2,51,787
4 Rural road (km) 2,66,904| 2,67,402
4A Panchayati Raj Roads (km) 2,36,441| 2,36,390
4B PMGSY (km) 30,463| 31,012
5 Project Roads (km) 20,119, 21,072
6 Urban roads (km) 20,346, 20,687
Total 6,08,690| 6,08,140

Source: Annual Road Statistics Report MORTH 2054

However, the report published by Directorate of economics and statistidisfeetnumbers

than the report published by Ministry of Road Transport and Highways.alegarization of

roads for both the agenciesdifferent. The numbers shown by DES reports are very less as
compared to MORTH. The MoRTH has given details about eashbafategoryf roads types
mentioned inTablel1.2. MORTH has separated the roads that are surfaced and not surfaced as
well as categorised them into one latvey-lane,etc. These large differences the length of
roadsis of concern agt leaves the reader confused about ¢xactlength of the rad in
Maharashtra. For the current study, as detailed information about each type road is available
with MoRTH report consistently, the same has been used in this report.

Tablel.3 Details about road statisi and vehicle statistics as per report of infrastructure
statistics of Maharashtra by Directorate of Economics and Statistics

Sr. No Road Transport \ 201314 201415
Road Length (in km)
1 National Highways 5,855 4,844
2 Major State Highways 6,338 6,163
3 State Highways 33,963 33,859
4 Major District Roads 50,232 50,285
5 Other District Roads 52,761 58,116
6 Village Roads 1,06,745 1,45,879




Total 2,63,708 2,99,446
Road Density
1 Kilometre Per 100 sq.km of area 86 97
2 Kilometre Per lakh populatio 228 255
No. of Registered Motor Vehicles (in thousands)
No. of motor vehicl r lak
. pgpula‘l’tion otor vehicles per la 20,065 21,828
2 No. of vehicles per km road length 89 85
Total 23,394 25,592
Registered Transport Vehicles (in Thousands)
1 Multi Vehicles 427 448
2 L.M.V 803 869
3 Buses 108 107
4 Taxies 189 193
5 Auto rickshaws 659 696
Total 2,242 2,370
Registered NoiTransport Vehicles (in Thousands)
1 Two-wheelers 16,910 18,604
2 Cars 2,835 3,114
3 Jeep 472 496
4 Station Wagons 19 19
5 Tractors 520 572
6 Trailers 354 372
7 Others 42 45
Total 21,152 23,222

Source: Infrastructure Statistics of Maharashtra 208,40y DES

1.5 Detalls

about PMGSY

In 1999, the National Rural Roads Development CommitRRDC) estimated the total
number of unconneatehabitations in India, the length of roads required and the budget for
building those roads. Following this, the Pradhan Mantri Gram Sadak Yojana (PMGSY) was

pl anned

and I mplemented

t hrough

t he

centr al

Agency06A)undé& B®Ministry of Rural Development (MoRD). The Pradhan Mantri
Gram Sadak Yojana phase one (PMGI$Was started in 2000 to provide-aleather access
to unconnected habitations with a population >1000 by 2003 and with population >500 (>250

in caseo f

hilly/ desert/ tribal

areas)

by

2007. I n

second phase (PMGSIY) was rolled out, which aims to consolidate the existing rural roads
network and to upgrade existing rural roads which are prioritized as perettgiomic

potential.

In planning and prioritization of roads, every bldekdto prepare a Block Rural Road Plan
(BRRP) which has inventory of roads, connecting villages, traffic data, PCI obtained by visual
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observation and other facilities connectedhsytoad such as hospitals, schools, marketplaces
etc. The District Rural Road Plan (DRRP) iscanbined plalo f a | | BRRPO6s for t
district.

For PMGSYI, only those states which have completed 100% of new connectivity and 75%

of upgradation iPMGSY-I are being taken up. The selected roads under PMG $Xpected

themt o be mainly OThrough Rout ed4 thereiFrnostucg h i n
definition of O0Through Routesd and -Bwasnk RouU
needed to m@ke this categorization. Roads catering to large populations by connecting
populations over a large area and which act as colleatdraffic from smaller roads were

A

treated as OThrough rodlitesd for the purpose

Every state has a dedicatedtuior implementation of PMGSY called as State Rural Road
Devel opment Agency ( SRRDA) . Al | t he dat a [
Management , Monitoring and Accounting Systen
for Development of Advanced CompuiifC-DAC) and NRRDA. The quality monitoring

system in PMGSY is made up tifreetier with Program Implementation Unit (PIU), State

Quiality Monitors (SQM) and National Quality Monitors (NQM). Atbaselevel, Program
Implementation Unit (PIU) monitors theiglity of construction. PIUs have to maintain records

of all materials testing in Quality Resister Volwheand Quality Register Volurd2 (abstract

of results). At second level, independent SQM visits a particular work and inspect the work
through variousiecessary tests & observations and reports to SRRDA as well as upload the
abstract of inspection on the OMMAS portal through mobile application.

In thethird tier, independent NQM inspects the road. PMGSY has a strong technical support
from renowned stateengineering colleges for verification of DPRs amdsolves
implementation difficulties called State Technical Agencies (SP4g0, there are Principal
Technical Agencies (PTA) across India for technical assistance. The Central Road Research
Institute (CRRI) also helps out to PMGSY implementation by providing technical guidamce
design and implementation.

Every road is designed for a certain life after which it needs to be reconstructed. For
rural roads, the design life is 10 years for flexible pavegraed 20 years for rigid pavement.
A road starts deteriorating from the day it is opened for traffic due to various parameters like
uses by vehicles, rainfall and climate factors. Thus, there is a need for continuous maintenance
of the roads with routinend periodic maintenance. But due to budget constrangigtaining
approximately 3%akh km rural roads in IndiéSource: Basic road statistics of India 201Ky
MoRTH) is not efficiently taking place leading to deterioration at a faster rate resultiag i
reduced working life. Reduction in working life or fast deterioration camdrgrolled by
assuring quality of road during construction. If the quality is good, it requires less maintenance
and it provides longer service. Thus, it is important to hseleemes or programs for
upgradation ofleterioratingoads in order to keep villages connected.



A road is no longer usable when it either reaches the end of service life or faces heavy
deterioration. In such condition pavements will be no longer comfertdsl driving at
designed speed or may lead to increased congestion and longer travel time as well as accidents.
Road can be maintained by periodic maintenance or depending on deterioration road have to
be rehabilitated. As the number of roads is verydaigis not possible to upgrade and
rehabilitate all roads every year due to insufficient funding. Only a few have to be chosen for
upgradation and rehabilitation through standard prioritization methods.

1.6 Methodology of Study

This gudy is to evaluate theMGSYroads in terms of its qualityf construction, physical and
financial progressand its social and environmental impacts. The study is across the state and
the detailed methodology of study based on the type of evaluagirersin subsequent sub
sectiors.

1.6.1 Methodology for selection of roads for the evaluation study

The design of roads based on the traffic on it (in CVPD/PCI), base soil strength (in CBR),
and climatic zones (rainfall). This study selected samples based on differerdiagrtoc
zones of Maharashtra. Thgro-climatic zonemap of Maharashtra edaptedrom Department

of Agriculture, Government of Maharashtra. There are nine differentclignatic zones of
Maharashtra as listed Table1.4 and the detailed geographical spread of these @ignatic
zones is shown ifrigure 1.1a. In each of theagroclimatic zones,one district was selected.
The threeagroclimaticzone Western Ghat zone, Sub Mainizone and Western Maharashtra
Plain zone are represented with verythin strip. Transition zones with a variation in rainfall
as well as terrain condition were covered in only Kolhapur district geéadall over these
three zones. Thus, the syuaas carried out in various blocks of the seven districts based on
the terrain condition.

Sampling for thesocioeconomistudy was done based on different roads connectivity type i.e.
new connectivity and upgradation. The other parameter which was etighile sampling
wasthe populationof habitations.

In each of theboveselectedlistricts,four roads were selected for socioeconomic evaluation,
environmental impact assessment and performance purpose. Out of thesadspwo roads

were fromNew Connectivity and two roads frotdpgradation. The selected two roads from
New Connectivity andJpgradation were further dividedto different population sizef each

500 and 1000 population. Howeyen case of hilly region population size of 250 was
corsidered. Further in particular district where either new connectivity or upgradation roads
alone were available, roads of different age were taken as samples with the population criteria
remainingthe sameFigurel.1b representthe sampling methodology adopted.
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Tablel1.4 Agro-Climatic Zones of Maharashtra

Scarcity Zone

Scarcity Zone

lakh ha. The gross & net cultivated areg
58.42and53.0 lakh ha respectively.

uncertainty & ill distribution.The
occurrenceof drought is noteq
once in three years. Dry spelines

from 2-10 weeks. Wate

days. Two peaks of rainfal
1) June/ July

Sr. | Name of the Zone | Geographical spread of the zone/ Distri Climatic conditions Average annual rainfall | Sample
No. and Tehsils included District
I Very highrainfall | Comprises mainly of Ratnagiri ar Daily temperature above ZD | 3105 mm in 101 days Ratnagiri
zone with lateritg Sindhudurg Districts Total area of the zong Throughoutthe year. May hottes
soils 13.20 lakh ha area under cultivation 3.5 Ig above 33C. Rainfall due to SV
ha. monsoon from June to Sept.
Il Very high rainfall| Comprises of Thane & Raigad districts. Tg Average daily temp 22 t2607 mm in 87 dayd Palghar
zone with  nomn|area 16.59 lakh ha. Net sown area 4.69 | 30C.Mini. temp 17 to 27C.|Maximum rain received if
lateritic soils ha. With forest zone about 3%. 32% of t| Humidity 98% in rainy season ¢ July i.e.41%
landis under forest. winter-60%
1] Western Ghat Zon( It includes hilly high lying terrains o Maximum temp. ranges from 2¢ 3000 to 6000 mm. Raiafi | Kolhapur
/Ghat zone Kolhapur, Satara, Pune, Ahmednagar | 39°C. Minimum temp ranges fror recorded in different place
Nasik districts & small area of Sindhudu 13-20°C of the zone viz. lgatpuri
district. Altitude varies from 1060900 mt Lonavala Mahabalshwar
& Radhanagari
v Sub Montane Zong Spreads over 19 Tahsils of five districts \y Average maximum temperature| 700-2500 mm of Raing Kolhapur
Transition Zone 1 Nasik, Pune, Satar&gangli & Kolhapur. The between 285°C and minimum received mostly from 8V
area of the zonmeasures 10,289 Km 14-19°C monsoon.
V Western Maharashty This zone includes Tahsils of Dhul Water availability ranges fron Well distributed rainfall Kolhapur
Plain Zone| Ahmednagar, Sangl& central tahsils of 120150 daysMaximum | 700 to 1200 mm.
[Transitionr2 Nasik, Pune, Satara & Kolhapur districts | temperature 4C & minimum 5C.
Vi Western Maharashtn This zne covers geographicaarea of 73.23 Suffers from very low rainfall with Less than 750mm in 4/ Ahmednagar
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availability 66140 days. Which ig
affected due to

1) delayed onset of monsoon

2) SeptemberA bimodal
pattern of rainfall.

2) Early cesdion of monsoon

Maximum  temperature  4C
Minimum 1415°C
VIl | Central Maharashtr; Comprises parts of Aurangabad, Jalna B Maximum  temperature  4C | 700 to 900 mn¥5 % rains| Parbhani
Plateau Zong & Osmanabad districts. Major parts | Minimum temperature 2C received in all districts o
/Assured Rainfall Parbhani & Nanded & complete Lat| the zone.
Zone Buldhana & parts ofAkola, Amravati,
Yavatmal, Jalgaon, Dhule & Solapur.
VIII. | Central Vidarbhg The zone includes entéi Wardha, major parff Maximum temperature 338°C | 1130 mm. Bhandara
Zone /Zone  of of Nagpur, Yavatmal Two Tahsils (¢Minimum temperature 186°C
Moderate Rainfall Chandrapur & parts of Aurangabad, Jall Average daily humidity 72 % in
Parbhani & Nanded districts. rainy season, 53 % in winter {
35% in sIMmer.
IX. |Eastern Vidharbhi Includes entire Bhandara & Gadchiroli al Mean Maximum temperatun 950 to 1250 mm on th| Yavatmal

Zone/ High Rainfall
Zone

parts of Chandrapur and Nagpur distrigtse
geographicabrea is 32.7 lakh Ha.

varies from 32 to 3C. Minimum
temperature 15 to 2€. Daily
humidity 73% for rainy season 6

winter & 35 summer

westernside. 1700 mm of
extreme east side Non
rainy days 59.

Sourcenhttp://www.mahaagri.gov.in/CropWeather/AgroClimaticZone.htmldated12/1/17
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http://www.mahaagri.gov.in/CropWeather/AgroClimaticZone.htmldated12/1/17

Agro-climatic zones of Maharashtra

v
wa

Very high rainfall zone
’l with non-ateritic soils Ratnagiri >—

CHHATTISGADH

MAHARASHTRA
STATE

1. VRL-VERY HIGH RAINFALL ZONE WITH LATERITIC SOILS---we- - -
2. VRN-VERY HIGH RAINFALL ZONE WITH NON LATERITIC SOILS-..-
3. GH-GHAT ZONE-

=
BB
4. TRI-TRANSITION ZONE 1 -
=

o

RATNAGIRI
o
\ad 5. TR2-TRANSITION ZONE 11
f 6. SC-SCARCITY ZONE s ]
or 3
SINDHUDURG 7. AR RAINPALL ZONE
= 8. E RAINFALL ZONE
9. HRM-HIGH RAINFALL ZONE WITH SOILS--rscrrreesrmnemeemmmemmesseaiccs | ]

FROM MIXED PARENT MATERIAL

Figurel.laand 1.1bAgro-climatic zones of Maharashtra and Sampling Methodology Adopted
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1.6.2 Methodology for Technical Evaluation

The technical evaluation carried out included testing of roadsterior orgoingas per rural

roads specification provided by MoRD. The quality of the construction was tested by material
testing and the workmanship testing was done dipwing the format of State Quality
Monitors (SQM). The material testing was carried out for all used materials. The results were
validated against the standards provided by Indian Road Congress (IRC) as well as Quality
Assurance Manual Volume 1 and 2 WRRDA.

For quality and serviceability evaluation of PMGSY built road, distresses were measured on
sample road sections with statistical sampling methods, using distress identification guide by
American Association of State Highways and Transportation i@iASHTHO) as well as
American Society for Testing and Materials ASTM D 641l1code. Based on this distress

data, theperformanceof the PMGSY road was found out and an overall Pavement Condition
Index (PCI) was arrived at whidh an indicatofor roads quality and maintenance. All the 19

types of distress were noted for asphalt pavement using visual observation. Parameters that
were studied for the technical evaluation of PMGSY roads are mentioned below

1. For onrgoing works and just completed works, erél and workmanship testing as per
SQM report format validating results with IRC standards or records at PIU by actual
testing on sample road.

2. For roads in maintenance period validating all up to date records and their validation
on theactualfield using visual observation.

3. For completed roads evaluating its performance using distress measurement as per
ASTM D-643311 or distress identification manual by ASHTHO and analysing the
performance.

4. Assessingecondary data available @MMAS for analysis of SQMand NQM data
and inferences such as adequacy of sampling, their methodology of inspection, lack of
digitalization and analysis
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Pavement Condition Index

Analysis results of SQM and NGM inspections

Realtime Data updation and monitoring

Road roughness

Technical Evaluation For Completed Roads, Road Distress

Delays in works and issues

For completed roads maintenance and drainage

Site testing of workmanship and material quality

TN

Quality control setup and record keeping

Figurel.2 Indicators for Technical Evaluation

1.6.3 Methodology for Physical andFinancial Evaluation
The financial evaluation of PMGSY roads was based on many parameters which are as follows.

Per kilometre cogiin different districts and reasons behind diféerence)

Bridges and roads cost evaluation.

Analysis of financial spendghon new road and upgradation.

Investment per lakh rural population.

Based on annual targets does the financial needs of the state orrdisgtietor noand
analysis ofinancialdatafor different types of rad projects such as R & D roads.
Financialdelays and issues pertaining to it.

7. Financial spending on labour.

The financial resources may be central government, state government, World Bank,
NABARD, and Asian Development Bank or any other agencies. All the data for
financial analysis was collectésbm secondary sources like PIU, OMMAS, MRRDA
and contractors.

aprwnNPRE
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District profiles

Investment per thousand of rural population

Labour payements and financial delays

Expenditure as per type of road e.g R&D

‘ Financial

Analysis of cost coverage over bridges and roads

Average cost per km (Districtwise

Physical Vs. Financial Progress

(50

Figurel.3 Indicators for Financial Evaluation

1.6.4 Methodology for Environmental Impact Evaluation

For a rural roadoroject, there is no regulatgrrequirementfor environmental clearance.
Maharashtra did not conduct any environmental assessment while constructing PMGSY roads,
while the World Bank-funded states like Madhya Pradesh carry out an environmental
assessment. Though, the environmentabichpf individual rural roads is considered very low,
considering the volume of the rural road network in Maharashtra there is a need to assess the
overall impact of rural roads on thenvironment A 6 St r at egi c Life Cycl e
As s e s s me n ttodl wiisBdvelopedl at CTARA for PMGSY road under CTARA MoRD
research project. The overall impact of PMGSY roads oenligonmentan be evaluated by

using this tool. The environmental impact analysis is done for life cycle inventories of different
emissons during material production, transportation and placing of different layers for a road
based on DPR as well as actual quantities executed as per measurement book. Ultimately all
types of emissions arealculatedand the life cycle assessment is presénn the form of
different endpoint indicator denoting impact on #mvironment human health and resource
depletion due to construction and use of roads. List of parameters for environmental impact
evaluation is given in Figure 1.4
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Figurel.4 Indicators for Environmental Evaluation

1.6.5 Methodology for SocicEconomical Evaluation

The socioeconomievaluation study was carried out using social surveys with social science
research methodology tools includingdividual household surveys usingclbbsedended
guestionnaire for primary data collection and secondary data collection from different agencies
in a participatory mannerThe primary data was collected from the local community to
understand the various gitive and negative impacts of a road on them. The qualitative analysis
of the socieeconomic impacts of a rural road was done in this study. For the socioeconomic
evaluation following broad indicators were proposed. Each broad indicator is subdivided into
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subindicatorswhich are discussed in details in the chapter on socioeconomic evaluation
separately.

1. Transport Indicator. The severasubrindicatorof transport were used to understand
the effect of traffic, fleet, trade, safety, revenue, accessibiliynauchmore due to
theconstructiorof theroadwhich maycausehe change in thegatternof transportation.

2. Agriculture and allied sector: The parameters like agriculture production and
productivity helped us to understand the change in land usagedeéepgon fertilizer,
change in production and productivity of crops, piee of goods, and thetatusof
beneficiaries.

3. Small-scale enterprise sector:In this part, we came to know the other sources of
income apart from agriculture, thrgroductionof new facilities or technology and other
available opportunities.

4. Employment and Livelihood generation This indicator is focussed on the available
credit, local market, land price, livelihood and change in basic needs of the beneficiaries
in thedayto daylife.

5. Education sector: This sector helped us to understand the educational progress both
gualitative and quantitative. It will also help us to understand gender wise, age wise,
caste and religion wise change in educational pattern.

6. Health sector: It gave & ideaabout the health of the population. And also indicated
the ease of getting medicalfacility, nutritional, mortality and morbidity, social and
mental assessment.

7. Social Interaction Indicators: This indicator helped us to understand the women
partiat pati on, social gathering, and benefici
marketplaces

8. Stakeholders involved in PMGSY construction To understand the participation of
the locals during the construction of tlead various stakeholders were inded in the
survey. This indicator mainly focussed on the various facilities provided, safety
measures taken and educatenrailablefor their children during the period of road
construction. Their awareness regarding rules & regulation gexderwise
involvement during the project was also observed.

9. Poverty Alleviation: From thisindicator,we came to knowo what extent that the
construction of theoadhasbroughtprosperity to the rural people and we also came to
know about the change in their per d¢apincome, food habit, job availability,
empowerment and security.
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Transport Indicators

> Agriculture Productive Indicators

Non-Agriculture Activities Indicators
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Y

Health Indicators

Y
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> Indicators for PMGSY Workers
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Figurel.5 Indicators for Socioeconomic Evaluation

1.7 Work Plan

The entire work was divided into 12 activities, which are showiralsle1.2 and the tentative
timeline proposed for each of the activities is given in Figure 1.5,

Tablel1.5 Activities to be taken up for the proposed work

Activity | Task

A Preparation ofclosedended survey forms for stio-economic survey an
different social science research methodology tools.

B Preparation of test and their standards for construction quality testing
workmanship testing.

C Selecting the roads with satisfying sampling methodology so that it can
representativeample.

D Actual testing on site in different districts of Maharashtra for quality.
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E Surveying the required households or pertained stakeholders for socioect
study.

F Collection of data from DPR and MB from respective PIU.

G Collecti on of di stress data from s
performance evaluation

H Collecting secondary data from agencies like MRRDA, PIU and State q
controlled (SQC) for concerned roads.

I Digitalization of primary survey data andalysis of data.

J Analysis of data and representation of results.

K Report preparation and presentation.

Activity |W1|W2[W3|W4|W5[we6|W7[W8|wW9|W10{W11{w12|W13|W14{W15|W16|W17|W17|W17|W17|W17[W17|W17|W17[|W17[Total
A 4
4
4
6
4
5
5
5
5
5
5
12
5
5
8
12
7
8
6
6
K B N N A 6
| 10
Note .Proposed Progess Actual Progress

Figurel.6 Timelines for each of the activities for Evaluation of PMGSY
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1.8 Structure of the Report

Chapterl is anintroductionwhich details about the PMGSY scheme, parameters for evaluation
of schemes, methodology adapted for evaluation in detail and sampling strategy used. Briefly
explain about socioeconomic, technical, environmental and physidafirancial progress
parameters and the methodology used for its evaluation.

Chapter2 gives the technical evaluation of PMGSY roads in terms of quality monitoring,
management and its implementation on field. This chapter eatiisparameters used for
technical evaluatiorof brief and results obtained after the analysis of primary and secondary
data on quality.

Chapter3 is related to physical and financial evaluation where all the data obtained from PIU,
OMMAS, MRRDA and contractorarereevaluated. Thegrameters like physical progress at
the statelevel and district level, financial differences were analysed and interpretedgput

forth in this chapter.

Chapter4 gives details about Environmental impact Evaluation which was carried out using
Strategt Life Cycle Sustainability Assessment (SLCSA) tool developed at CTARA, IITB and
NRRDA.

Chapter5 is SociocEconomic Evaluation which was done by selecting seven districts of
Maharashtra. The analysis of socioeconomic survey data was done in order tatfthd o
indirect impact of PMGSY roads on different sectors like health sector, transport sector,
education, and agriculture, migration, and infrastructure availability.

Chapter6 gives the conclusion of the overBIMGSY evaluation work.
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2 Technical Evaluation of PMGSY

Introduction

Technical evaluation of PMGSY scheme involves assessing the quality of the works with
respect to material and workmanship as well as quality control mechanism/skiséequality
control systemn PMGSY consist othreetier sysem; the first tier composed of Project
Implementation Unit (P1U) keeps the records of all the tests as per guidelines and specification
for a particular quantity of work at the field laboratory as well as the district laboratory. In the
secondier, the $ate Quality Monitors (SQM) help to improve the quatityingconstruction

by visiting at different stages of the work minimum three times for a particular &ionkarly,

there is the third tier independent quality monitors i.e. National Quality Msr(i&®M), who

visits every work minimum one time and inspect the work as pdothetby National Rural

Road Development Agency (NRRDA).

Sub-objectives for technical evaluation
1. To review and assess quality monitoring system in PMGSY
2. To assess the qualistandards and the inspection format followed by implementation
agency on field
3. To evaluate quality of egoing roads by onsite testing
To evaluate performance of completed roads in terms of maintenance after construction
5. To evaluate condition of pavemdot competed roads and rating in terms of Pavement
Condition Index (PCI) as per ASTM-6433
6. To analyse secondary data on quality inspection by SQM and NQM district wise to
assess the performance of districts with respect to quality
7. To analyse SQM and NQNhspection data from abstract on Online Management,
Monitoring, and Accounting System (OMMAS) item wise in order to find recurring
items leading to SRI and U grading
8. To review of AMeri Sadako app a citizen
Methodology
The methodologgonssts of two types of works: first wascallectionof primary data for the
third, fourth, and fifth sutobjective and second was analysisof secondary data collected
from OMMAS and PIU for suwmbjectives six, seven, and eight. The -slijectives one and
two were evaluated based on literature survey and observations durifigldhésit. The
detailedmethodology for each stutibjective is explained below.

»

1. The quality monitoring was reviewed by understanding the organizaéibmpfor
guality monitoringih PMGSY policy and verification of its efficient implementation on
the ground A detailed literature review was done to find the quality control set up,
guidelines and standards used in PMGSY. This involvedreireld checking for a
project and its effi@ncy in terms of implementation and was checked during field visits
for various parameters. The parameters like quality monitoring system, availability of

23



laboratories as per guidelines, the periodic inspections carried out by various levels of
staff (JE,SE, CE) and the methodology and standards followed by the PMGSY in
Maharashtra.

. The quality test methods and frequency standards followed by the DPIU were reviewed
and the formats followed by the quality inspector were evaluated. Comments regarding
theadajuacyof the format were done based on onsite experiments and interaction with
PIU officials and SQM. These formats, if found adequate would be used as it is or with
changes for actual testing of-going roads.

. Onsite testing was done for two aspetitst, checking the format usage adequately or

not and second, assessing the implementation of quality guidelines and standards. In
each of the sample districts on one of thegomg road, material and workmanship tests

as per SQM standards were done wittet hel p of Pl Uéasngroadsour c
were tested for the quality by testing of construction quality. Checking the quality
control set up included maintenance of quality control register, testing of material
quality, adequate visits by DE, EE, SQvid NQM.

. For completed roads or roads under maintenstage a separate inspection format was
prepared and used for the four roads in each district selected. The evaluation parameters
were subjective based on visual observation and were linked to nenoteof roads.

For the inspection, the whole road was first travelled in a vehicle and at gaveta|

visual observations were made giwtographaken.

. The pavement condition was assessed using ASTBUIL1 methodiStandard
Practice for Roads andaR» ki ng Lots Pavement Conditio
the standard guidelines, distress on four roads in each sample eistieaneasured

and a Pavement Condition Index (PCI) for each roads were derived. The method to
derive PClhas mentioneth respetive paragraph ahead.

In order to check quality and performance of districts, an analysis of SQM and NQM
data on quality at state and district level was done using the secondary data available on
the OMMAS website. Analysis of data was done for perforreabased on overall
grading for all works inspected by SQM and NQM from the year 2010%tv13§ 2017.

. An item wise analysis of SQM and NQM data at district level was done in order to find
out recurring causes leading to grading of road as Unsatisfg&ipryr Satisfactory
Requiring Improvement (SRI). The item wise grading for every road was extracted from
abstract of SQM and NQM inspection data available on OMMAS for all U and SRI
graded works only.

. A review of Meri Sadak app for grievance redressalqaality of roads was done
through the secondary data available on OMMAS website.

Sampling

A sampling strategy was developed for the primary technical evaluation as mentioned in
methodology point numbers three, four, and five. For technical evaluatiod@5F roads,
two types of roads, namely, @oing (inprogress) and completed roads were selected in each
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district with the help oPIUsof each district. The egoing roads were selected in such a way
that road work should not be at mitial stage ratheit should be at near completion stage so

that all the aspect of quality with respect all layers can be evaluated. Thus, based on the
discussion with PIU regarding the ongoing works progress, appropriate roads were selected in
six districts namely ParbhaniBhandara, Yavatmal, Kolhapur, Ratnagiri and Palghar. The
completed roads considered for technical evaluation were for checking maintenance condition
and pavement condition of the roads and these roads must be of different age to get distinct
performance.In each district, four completed roads were selected for maintenance and
pavement condition evaluation. These four selected roads in each district were used for both
socioeconomic and technical evaluation simultaneously. The selection was done onogiscussi
with PIU keeping in mind sampling criteria for socioeconomic as well as technical evaluation.
The sample roads in each district for bothgming and completed roads are shamthe map
Figure2.1

Figure2.1 Map of sample roads for egoing testing as well as maintenance of works
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2.1 Quality control set up and its implementation

2.1.1 Quality Control System

Quality management in PMGSY, which includes quality checks for every work ingludin
material and workmanship is carried out by three different agencies. Aroementation

Unit (PIU) at thedistrict level is primarily responsible for the quality of roads. PIU is
responsible to ensure thestablishmentbof site laboratory, workmanshiguality and the
frequency of inspection. Visits to themte by PIU staff recommended while the work is in
progressaredaily by JE incharge of work, twice a week by assistance engineer, and once a
week by arexecutiveengineer.

The independent monitoriraf quality at the State level has been prescribed under the second
tier, wherein the States are required to monitor the quality of works by the deployment of quality
monitors, independent of the executing machinery. The works are required to be inapected
three important stages of construction, i.e., formation, pavement construction and finishing or
completion stage. The State Quality Monitors (SQM) should ¢peaduatecivil engineer not

below the rank of SE and must possess field experience of afil@agears during last ten
years. The SQM visits are planned by State Quality Controller (SQC) for that State. SQC must
take care of that for every work, there must be atleast one SQM visit at all important stages of
the work at least. Each work is assebdy different SQMs during all its period such as
construction as well as maintenance period of five years as mentioned in guidelines for PMGSY
roads. The role of SQM is to oversee the satisfactory functioning of the quality control
mechanism within the t8te and at PIU level and follow up the reports and improvements
suggested by NQM to take appropriate actions.

The Third tier is an independent monitoring mechanism at the Central level. Under this tier, the
retired senior engineers termed as National @QuaWonitors (NQMs) are engageth
inspections ofoadworks For a road work there must be one NQM inspection and during the
visit, NQM inspects all the works previously completed but not inspected by any NQM before.
The basic objective of this tier is tdentify systemic issues and bring it to the notice of the
executing agency to enable them to take appropriate steps so that the issues are not only
addressed for the work inspected but systemic improvements are also brought in the working
of PIUs The reprts of NQM are closely monitored for the action at all levels. It is mandatory

for the NQM to make observations on the basis of quality control tests oifdelriests or
measurements performed under his personal supervision.

2.1.2 Laboratory set up for quality testing

Field laboratory For any work, a field laboratory must bet upwithin thefirst week of the

starting of the actual work and maintained bydbetractor Field laboratory should be nearby

to theconstructiorsite and must be fully equippedtvit al | equi pment s as me
Assurance Handbook Volurie (QAH V-l | ) 0 wddaptedifrom IRC: SP: 262002
Appendix10.2. All theequipmentshould be adequate and calibrated using standards. There
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must be @echniciarwho can handle the labatory. All tests are conducted by ttieil engineer
of thecontractoiin presence of JE/AE.

District Laboratory There must be one district laboratory where all the equipment related to all
stages of work are present as per the clause 120.1 to 120& QAH V-II. This laboratory
should be handled by trained technicians archiarge of this laboratory is an engineer of the
level ofassistanengineer. This laboratory takes independent testing of each stage of work and
sendghe results to executivegineer to crosscheck results recorded on field laboratory.

Central Laboratonfhe Central laboratory should have all equipment as mentioned in clause
number 121.1 to 121.6 of QAH-W. This includes equipment for sampling, testing of soil,
aggregates, ceent, concrete and bituminous mixes. The central laboratory is located at each
division and monitored by a civil engineer of the level of AE.

2.1.3 Technical support for PMGSY

There are different agencies to supporitmg@ementatiorof PMGSY efficiently with eéchnical
guidance atlifferentlevels. Indian Road Congress (IRC) and Central Road Research Institute
(CRRI) at central levehelpout in the preparation of guidelines for implementation, standards
for quality monitoring and techniques for use of new niaterAll the standards and procedures
right from designing to theonstructionof PMGSY roads are adapted from the various IRC
codes. Abovall, each state is assigned to an engineering college for technical support and are
called Principal Technical Ageg (PTA). Similarly, each district is assigned to a local regional
engineering college for technical support called as State Technical Agency (STA).

Central Road Research Institute (CRRI)- The appropriate work methods for rural road
construction and maiehance using local skills, local materials and lighdchineryare
developed by CRRI and IRC in coordination with MoRD. Under the sponsorship of NRRDA,
the CRRI is a key partner to provide overall technical support in mainstreaming of the current
technologes in theexecutionof PMGSY. CRRI also helps out in demonstration project i.e. R

& D projects to identify the neefdr instruments and evaluating the performance. Thus CRRI

is akey partner to NRRDA for preparation of manuals, hauats on current techiagy and
accredited materials that have successfully used in road construction. The CRRI and other
institutes of academic excellence helped inddyeacitybuilding of the PIUs and STAs.

Indian Road Congress (IRC) The IRC has similar functions as thatGRRI, and in addition,

IRC also provides technical support through developing standard codes for construction of rural
roads. In order to achieve high quality in such roads, the IRC has prepared IRG:28B2R0
NRnSpeci al Publ i cat i oas sotely defigned dor PM&G8Ya id 2002. IR@ d W
provides guidance to PIUs regarding use of newly introduced technology or materials to PIU.
The list of IRC specifications which are used in rural road construigiginen Appendixll

of book Quality Assuranceahdbook VI by MoRD.
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Principal Technical Agency (PTA)- There are six Principal Technical Agencies (PTA),
including Indian Institute of Technology (Bhuvneshwar, Kharagpur, Roorkee), National
Institute of Technology, Warangal, Birla Institute of TechnoloBytani and College of
Engineering, Bangalore. These PTAs are assigned specific states in their region to provide
technical assistance to PIUs as well as STAs. Currently, CRRI is assigned to Maharashtra as
PTA after IIT Mumbai backed out its support. Tiodes and responsibilities of PTA are given

as below.

1 To oversee the activities of the State Technical Agencies (STASs) in the region and
advise/ assist in resolving issues that may arise at the time of the scrutiny of District
Rural Road Plans (DRRP) aRdoject Proposals of the States.

1 To organiserientation/refreshgirogrammes to the STA personnel for proper scrutiny
of project proposals.

1 To advise Project Implementing Units (PIUs) on any regipecific issues that will
have a bearing on the desigonstruction and performance of rural roads.

1 To design and manage regional training programmes for the engineers of PIUs and
contractors by developing course material for different training modules and acting as
resource persons/ institutions.

1 To manage agional quality control system and assist NRRDA with the analysis of
quality monitoring reports of State Quality Monitors (SQMs) and National Quality
Monitors (NQMs). It will also help in identifying and resolving the issues arising out of
Quality Monitorng System.

1 To evaluate specifications, practices and the use of locally available materials for
making the proposals cost effective.

1 To formulate design specifications for new and innovative technologies.

1 To study the gaps in the existing practices iralrwoads construction and to identify
areas for R&D. The PTA also assists NRRDA in processing the R&D Proposals and
entrusting the same to theputedorganizations.

State Technical Agency (STA} There are 77 State Technical Agencies (STA) in India with
more than one STA in each state depending on geographical profile and division in the state.
STAs are envisaged as catalysing agents in the state level rural road programme, in order to
improve the management and execution at the field lev&almarashia, there are five STAs
namely Sardar Patel Collegaf Engineering, Mumbai, Govt. College of Engineering,
Aurangabad; Govt. College of Engineering, Pune; Govt. College of Engineering, Amaravati;
and SVNIT, Nagpur. The roles and responsibilities of STAsarfellows

1. Verification of District Rural Road Plan (DRRP) prepared at the district level.

2. Post scrutiny of the core network is done by STA after finalisation of core network by
district panchayats.

3. Scrutiny of Detailed Project Reports (DPR) for any daned road work. While
scrutinising the DPRs STA must ensure
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4.

a. That each DPR is made on the basis of thorough field investigation. If necessary
additional data may be asked for.

STA need to liaise with DPIUs to ensure proper phasing out of the process.
Thatthe basic parameters viz, traffic and CBR are properly estimated.

That the design is appropriate and there is not overdesigning.

Investigate that all possible economics on the use of materials, including soll
stabilisation measures, use of alternativeemal like fly ash/ industrial waste

etc. have been fully explored and use appropriately wherever possible.
Provision of requisite technical support to the State / District Units on its demand in the
design of works invol viossdir ai rsgpeed a(l Ch) oV
PIU shall associate an STA, if the span exceeds 25meters. STA is to be involved in the
routine monitoring work. However, if the project uses new or innovative technology or
R&D project, district PIU may take technical seegcof STA in studying benefits in
order to make a general recommendation on utility.

Undertaking road design and quality control tests for district PIU can be done in the
STA laboratories by sending samples to STA laboratories. STA can cooperate with
otherengineering colleges in the vicinity of the project so that routine testing for design
and estimation could be done.

Operationalization of training manual prepared by PTA by forming resource personnel
from own or another institute. STiAresponsible foconducting training and evaluating
feedback for future training needs. STAs prepare audigal training material for
dissemination and use under overall specification and guidance of STA.

®oo0 o

The overall set up of the Quality Management System in PMGSYsisaagn inFigure2.2

Quality Monitoring System in PMGSY
[
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—|Indian Road Congrss (IRC) - Central Laboratory > Project Implementation
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3 2 o
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-g | [ Principal Technical 2 = T R
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£
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> State Technical
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Figure2.2 Quality Monitoring System in PMGSY
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2.2 Findings of thestudy on quality control setup

During the evaluation study, observations were enad order to check whether all the
arrangements are in place or not. A visit to district laboratory was made in each sample district
and an information sheet was shared to know adequacy and capacity building of laboratory
staff. The observation madetoeck k t he qual ity control syste
how strictly, and all necessary technical checks were carried or not. The detail observations
made on théield are enlisted below.

1. Every district surveyed had a laboratory at district levalisdy PMGSY with all
necessary equipment. The facility is used for all testing of PMGSY roadsdisthet
as well aother departments. This isaurceof revenue for PIU at the district level.

2. Every laboratorjhasone dedicateeéngineeras inrchage, whowasresponsible for all
the test r es Hdwevéron inesactionf witlt faw sitemgineersijt was
found that, as they know the test results acceptance range they just put the results or
modify accordingly and pass the tests. FewhefPIU engineer told that only two or
three JE actually know the testing and their standards while, the rest are unaware of the
procedures for conducting the tests.

3. Most of the staff at PIU were Assistant Junior Engineer oordéractuabgreement of
six months and almost aflold a diploma. There was no capacity building or training
provided to these contractual staff. NRRDA provides training only to permanent staff
but not to contractual staff.

4. Every project estimateeeddo be verified by STA androenquiring it was found that
every DPR was verified by concerned STA for each and every work.

5. As per the PMGSYguidelinesno payment would be released to tlhatractountil the
field laboratory isset upon-site with necessary equipments and as athertquality
arrangement evaluation on all of the surveyed ongoing roads, an observation was made
about the presence of the laboratory. It was observed that for all the inspected works
there was an independent site laboratory established.

6. In Yavatmal, andBhandara site laboratories were set up for each roadhat
construction site and in districk®olhapur, Palghar, and Parbhani laboratory was setup
someone'touse irthe nearbyillage. However; during evaluation it was observed that
most of thelaborataies equipment were arranged for the purpose of inspection and
made available during SQM or NQM inspection only so that the SQM/ NQM should

not grade the item in AQuality Arrangeme
and NQM al so g rhahdyknoiv tbow the efuipment wiere nogused for
thetest

7. One of the reasons for setting the laboratory in someone house was that there was lack
of electricity which prohibits several tests which are depenueelectricity.

8. In order to evaluate the 340 s q mspdctiontwo visits were made with SQM in
the districts Yavatmal and Palghar. It was found that there was slight flexibility in
acceptance of results though the results are not as per the required standards
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Table2.1 Quality laboratories staff and their capacity building

Sr. No. District Parameter Degree Diploma Total

1 Ahmednagar | No. of Engineer 1 1 2
Training Received Yes

2 Parbhani No. of Engineer 1 | 1 | 2
Training Received No

3 Yavatmal No. of Engineer 1 | 1 | 2
Training Received Yes

4 Bhandara No. of Engineer 1 | 1 E
Training Received Yes

5 Kolhapur No. of Engineer 1 | 1 BE
Training Received Yes

6 Ratnagiri No. of Engineer 1 | 1 | 2
Training Received Yes

7 Palghar No. of Engneer 0 | 1 | 1
Training Received Yes

Source: Information collected from PIU

2.3 Technical specification and standards followed by PMGSY

The Quality standards followed under PMGSY are of Clagd.© Normal Quality Assurance

as pelRC: SP57-2000 standrd. The Class Q involve major district roads and other district

roads while Q1 involves village roads and-Bis for the state highways & national highways.

Thus, though the roads built under PMGSY are village roads, standards followed are higher
thanthat for village roads. For some special project, still higher standards can be used by PIU.
Keeping in mind this class of quality standards, guidelines for PMGSY were prepared. All the
PMGSY guidelines are en Ro@Roads20Mdb ,i nw hii Scphe cii nf
follows all the specifications as per various IRC standards. All the quality checks are to be
confirming to 0ASpe0l% (FistRevision) Thoughm PME8Y peoioteR o a d
the useof thelocal material in construction, it trieto ensure the qualities of the material by
putting checks. For every material, there is a specification for checking the parameters of the
material which in turn impacts the quality of roads.

Two separate guidelines have been issued by MoRD for qusdityance. First volume details
about gual ity management system and qual.i
Assurance Handbook for Rural Roads Volume ( QR issued in 2007 and the second

vol ume namely fAQuality AssVolunrehte H®AdHW ok f
about equipment and procedures for tests. Both the volumes follow the standards provided by
IRC specification and recollects them with simplified observation formats for all necessary tests
to ease site engineers.

The NRRDA,MoRD has issued two separétematsfor keeping aecordof observations for
guality control tests named arsd QWA Iliittyy COa
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Partl | 0. T tietils Rbout testing and record keeping of all observaitiotie specified
format of all the necessary tests on material and workmanship. Similarly, the Quality control
register Partl is issued to keep eecordof abstract of all the tests that are conducted and
recorded in Part Both Partl and Paril needto be maintained by JE of PIU and contractor
combined. All the PMGSY quality tests need to be condubtedollowing the standard
procedure as per guidelines given in QAH &Il and observations were recordedarspecific
format given inQuality Control Register issued by NRRDAhe contractomust follow the
frequencyof test that areneededto be conducted in the presence of Junior Engineer (JE),
Deputy Engineer (DE), and Executive Engineer (EE) for given quantity of materials or length
as specified ilguality assurance handbook Piaind Il. If the material fails to satisfy the criteria

as per handbook, appropriate actions needs to be taken by the PIUs, example rejecting the
material or improving the quality of the material with alternatives.

The evaliation of this part in the study was done in 3 steps

1) Reviewing the PMGSY guidelines and crosschecking with IRC standards.
2) Checking of the SQM and NQM formats with the filled formats to know adequacy of
the form filled.
3) Checking the actual test resultswihe formats filled by the SQMs and NQMs.
The following table gives 13 items that a SQM or NQM needs to inspect during their field

visits, followed by details about each item.

Table2.2 Items for inspectionypSQM or NQM during field inspections

:ign In Progress Grading
1 Setting Out and Working Drawing S SRI U
2 Site Clearance and Grubbing S SRI U
3 Quality Arrangement S SRI U
4 Geometrics S U
5A | Earth Work and Sulgrade in Embankment/ Cutting S U
5B | EarthworkCutting in Hilly/ Rolling Terrain S U
6 SubBase S U
7 Base CourseWater Bound Macadam S U
8 Bitumi_nous Layer - Premix Carpet(PMC)/Surfag S U
Dressing(SD)
9 Shoulders S SRI U
10 gL?\?:rtsDJSi?:g?n \é\g;;rl:S Causeways of all sparsnd S SRI U
11 | Side Drain and Catch Water Drain S SRI U
12 | CC/SemiRigid Pavements and Associated Pukka Drg S U

32



ltem .
No. In Progress Grading
13 | Road Furniture and Markings S U
Overall Grading\(Veb-generatel S SRI U

1. Setting out and working drawing

Thecheck orroad alignment is done with visual observation at all the stages of works. The
method to check thaignment is byettingthe benchmarkt 250m and centre line with proper
surveying tools. This item can be graded as Satisfactory (S) asfégtdry Requiring
Improvement (SRI) or Unsatisfactory (U) by checking four parameters visually and if the road

is graded either SRI or U, clear reasons need to be mentioned. The four parameters used to
inspect this item are as follows

1. Whether 4 benchmarlgerkilometreare established or not

Proper placing of benchmarks

Establishment oftenterlinewith reference to marker pegs and chainage

Availability of working drawing for the in progress stage

Site Clearance and Grubbing

At the starting of the roacbngruction,it is necessary to clear the site and cut all the shrubs and
trees. This item is checked for thely initial stage by inspecting following three parameters.
On grading as SRI @y, it is necessary to give appropriate readonslissatisfaction.

MR WD

As per DPR clearing, grubbing and proper disposal of materials removed was done or not.
The removed materialgeresalvaged and reused or not.

If the materialwas reused theitis approximate quantity.

Quality Arrangements

The gualityof construction asvell as thematerialis important and needs to be checked with a
specifictest at aspecificfrequency. There must be one field laboratory for every site with a
specified number of equipmentf o r necessary tests as menti
Handbook Wlumel 0 by PMGSY. T h e qafeato ithe gdegaacyofa n g e n
equipmentor tests to be done at tbagoingstage of construction. Attention to quality is sub

part of this item in which SQM has to crosscheck the results of tests carried on tleéanspe

day with the previous tests results and both to acceptable standards as per specification provided
in IRC standards.

wwh e

1. Establishment of field laboratory is done or not

2. SQM has to check number efiuipmentare adequate or not aeduipmenis being usd
or not as per the requirement of work

3. Based on the executed quantity of wonljetherthe mandatory tests on materials were
conducted or not and if conducted, the results were withacesptabléimit or not

4. Quality Control Register Pafttand Parll was maintained as per the provisions or not
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This item is graded as S or SRl or U and if it is U or SRI, clear reason must be mentioned in
the SQM inspection format. With the reason of dissatisfaction, suggestions for improvements
also need to be mentionadthis form so that PIU can take action to addresssthe

4. Geometrics

ltd6s mandat ory t o agleastivd negsurementsiirt Jokmdengthof thea k e
inspection length measuring geometric properties such as carriageadyay and camber.

If it is found that the width of roadway or carriageway is inadequate, SQM may take more
observations. In the geometric item, following number of observations are mandatory:

Roadway width (m)
Carriagewaywidth (m)
Camber in %
Superelevation

5. Extra wideniry at curves
If any of the above found unsatisfactory SQMs can check at more than two observations. If the
problempersistdan other tests they can give grading to this item as U. There is no intermediate
grading for this item as like above items. SQM ceadg this item eitherSorf. i t 6 s U, !
should mention the reason and suggestion for improvement in the space provided in SQM
format so that it can be checked that the problem is addressed or not, through theakation T
Report (ATR)

rwnPE

5. Earth Work and Sub-grade in Embankment/ Cutting

After the alignment of theentreline and ®ttingout working drawing, earthwork starts either

in the form of cutting or embankment depending on the formation level &rthendlevel.
Where ground level is above formatitevel there is need of cutting and where ground level is
lower than that of formation level there is need of filling/ embankment. This item includes
preparation of sulgrade with proper compaction in order to achieve requisite strength and item
is inspeted under five main observations as explained below.

1 The qualityof material for embankment/ sigvade: The material used for subgrade in
embankment may be loose material. Visol$ervation can be made to ideenttig
class or group symbol used materad quality is checked for its acceptability at
specific distance on the road.

1 Workmanship for embankment amstdibgradeconstruction: With respect to specific
chainage i.e. Reduced Distance (RD). It is mandatory to check the quality of
workmanship by condiing atest o f i Mean Dry Density (M
Measuring field moisture content and degree of compaction in terms of field density
and dry density and checking it with acceptable limits specified in standards.

1 Side slopes and profile: at embankmentuiting, the side slopes must havpraper
gradient as per the soil type and cutting area. Side slope is checked by visual observation

34



or by measuring side slope. Profile of road i.e. longitudinal as well dsatisversas
observed and graded S or U.
6. Earthwork cutting in Hilly/ Rolling Terrain
A special attention to earthwork in Hilly/ Rolling terrain or in taseof thehighembankment
stability of cut sloped needs to be observed to avoid slide ofdatige If the slopeis not given
properlyin the caseof cutting, therwhetheradequate slope protection works executed or not
needs to be checked. Hilly/Rolling terrain, attention needs to be given to formation width so
that traffic can be accommodated. As per geometric design standards fooadsaim Hilly
terrain the longitudinal slopes must be maintained properly. Thus, by measuring side slopes,
observing slope protection works and longitudinal slope item is graded either S or U.

7. Sub-Base

SubBase is the second layer of road component filoebottom After preparation of the
subgrade byompaction a second layer is overlaid on it called as GranularBage (GSB).
Subbaseconsiss of gravels of size around 40mm to 90ntBravelsmust satisfy strength
characteristicsuch as impact valuepeasionresistanceand particle size distribution. The
suitability of GSB materials with respect to plasticity needs to be checked by SQM. Apart from
the material properties, other parameters like compaction and thickness of tharkyer
measured by SQNMIQM andcrosscheckedas per DPR and standards required.

8. Base Course Water Bound Macadam

The third layer from théottomi s t he Base Course which i s ma
(WBM) o. Thi s | ay esprinklisgofavaten pna madeadertigutithushcalled

Water Bound Macadam. This course is laid in two layers WB&hd WBMII, with the
gradationbeing different in these layers. WBMis overlaid by WBMII. WBM-I is with
coarsematerials while WBMII is of finer materials. SQM inspection incles thdollowing
observations.

1 The grain size analysis of course aggregate is done by taking a random pit of 50cm X 50cm
on the constructed or in progress road. The liquid limit and plasticity index testing is done
with thefrequencyof one test per km.

1 Compaction of this layer is equally important as that oflsage and sufrade. This is
checked by taking a pit as mentioned in above point and volumetric analysis is done by
refilling in the same pit or a wooden box with the aggregates obtained frandphiiased
on observation about % filling the adequacy of aggregates is checked.

1 After compaction, théayerthicknessof every layer i.e. WBM and WBMII is measured
and crosschecked with design as per DPR. Layer thickness readeds to béaken at
least two pekilometreby the quality monitors.

1 The surface evenness can be checked wétiaaghtedge and is acceptable if within the
permissibleimit for that layer, or else required improvements are to be suggested. In the
caseof roads not topped Wi bitumen this would be the final surface course thus proper
compaction and surface evenness is very important in such cases.
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1 As the base course is overlaid with theaminouscourse it must be free from dust. Thus,
cleanliness is important in orderitdegrate these two layers properly. Cleanliness should
be observed properly prior to application of bituminous layer.

9. Bituminous Layer - Premix Carpet (PMC)/Surface Dressing(SD)

1 This is thetop layer of the bituminous road and may contain prime coakt,daat, Premix
carpet and surface dressing. In order to place Slow Setting (SS) or Rapid SR8)ng (
bitumen emulsion above WBM care should be taken to maintain cleanliness.

1 The bitumen spraying in two layers named as tack coat and prime coat atw@gyaiate
on the WBMII is done in order to plug the capillaries in WBM and providewasurface.

These two layers bind the loose particle on WBM and help to put the two layers i.e.
bituminous and WBM layers intacthese layerare to be observed itne field while
digging the pit.

1 The gradatiortest for course aggregates which are used in PMC or SD should be done if
the work is in progress. For complet@drks, this test is not possible due to thettingof
bitumen and smaller aggregates.

1 The gradeof bitumen must be verified as per DPR and temperature at the time of placing
should be checked. This observation can be made only if the work is in progress.

1 For completed PMC, bitumen extraction test should be conducted in order to find out the %
of binder bitumen added to the mix. The frequency of this test is onkilperetre and
should be checked with DPR design specification.

1 Finally, thethicknesf the PMC is checked for ongoing works by measuring using a scale
or a tape and for completed workg making apit of size 50cm X 50cm thickness and
measuring using a scale or a tape.

1 Being the final and topmost layer of road construction, the surface evenness should be very
good and is to be measured witeteightedge and visual observation andjiaded as S
if acceptable or else graded as U witbuggestiorfor improvements.

By observing all the above observation SQM can grade the item as S in case all the observations

are within acceptable limit else graded as U with proper comments in tleespaicied. There

is no SRI grading for this item as like above items.

10. Quality of Shoulders

Shoulders are the side parts of carriageway which are used by vehicles for emergency purpose.
However, in theeaseof village roads as the width is tbaly 3.75m,the shoulders can be used

for crossing and overtaking purpose. Shoulders with a proper lséhpt drain out the water

from thecarriagewayAs shoulders also bear thehicularload, they must be prepared with
proper compaction and graded layers. Wallecking the quality of shoulders the SQM should
verify the thickness of layers laid under the shoulders, materials used shdbklerare
acceptable or not and degree of compaction is adequate or not. To cheokdistencyof
shoulders with subaseand base itis requiredto observe whether the shoulders were
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constructed simultaneously with sbhse and base course. Based on these four observations,
the item is graded as S or SRI or U with proper reasons if not satisfactory.

11.Cross Drainage Works- Causeways of all spans and Culvertsp to 6 m span

Cross drainage works are provided wherever necessary with proper causeways and culverts.
SQM should check the proper slope of culverts and note down type of Cross Drainage (CD)
work. The quality moniterswuld check the qualitpf materials used for construction is
acceptable or not as well as theality of workmanship is acceptable or not. If the items are not
satisfactory, SQM/NQM should mention the reatwrgrading as SRI or U.

12.Side Drain and Catch Water Drain

This is anintegral parof CD works. SQM should observe chainage of the side drains and their
proper integrity with CD works. The material quality used for construction and workmanship
of construction is checked and noted in the inspectiondbrBased on observation, titem

can be graded as S or SRl or U.

13.CC/ SemiRigid Pavements and Associated Pukka Drains

The PMGSY policy guidelinesuggesthat the stretch of the road which passes through the
village should be constructed with cemeancrete. This provision is made in order to restrict
road excavation activity for piping and small works in the village by villagers. SQM should
observe the appropriate width of tharriageway side drains build with rigid or semigid
materials and thimess of the rigid or sernigid pavement. As like other items, this item should
also be inspected foie acceptability of material quality used and workmanship quality during
construction and should be graded as either S or U with appropriate comments.

14.Road Furniture and Markings

From the safety point ofiew, there should be mandatory cautionary sign boards denoting the
sharp curves, slope or anything that is pertinent to the safety, with proper visibility. There must
be 200m stones amae kilometrestones properly placed atight distance in theisiblerange.

Guard stones fixed at curves and logo board must be fixed. There must be a main information
board and citizen information board placed properly inltleal language. If anything above
mentionel is not there the item can be graded as U with appropriate reasons else it was graded
as satisfactory.

15.Overall Grading

SQMs are provided with one application on their mobiles with unique login Ipas&vord

through which they need to enter data onlifieey have to enter the abstract of grading for

each item in the form of S or SRI or U as per items requirement through the mobile for specific

work, for specific chainage. Photos of the road should also be clicked and uploaded with GIS

coordinates for theoads for verification purpose. The portal Online Monitoring, Management

and AccountingSystem (OMMAS) handles all the data and make it accessible online to all.

The overall grading is calculated by taygplicationin the mobile, based on the gradingloé

items for that work. If one of thikems is graded as U, the overall grading comes out to be U.
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Similarly, there is some algorithm in which if more than some number of items are graded as
SRI the overall grading comes out to be unsatisfactory. Ifrmim one item was SRI and no
U items, overall grading comes out to be SRI.

2.4 Findings of the studyon quality monitoring

1. The format is adequate enough to cover all the necessary inspection regarding quality
and other parameters such as progress, detys,

2. The grading scale i.e. t hremesentsthintehsityofpat t e
performance and attention towards tpuality of construction and thus most of tR&J
suggested it should be on the scale of 1 to 10 instead of S or SRI ord.bhastensity
andrepairability

3. Ondiscusionwith SQMs and PIUs, it was observed that most of the other items except
pit testfit the acceptance criteria given by IRC standards. Pit test and grading of
aggregates usually fail. There is no strict ruldimit for exceedance of percentage
passing through sieves, the acceptance depends on SQM/NQM as few accept the
variation and grade as S and few grades as U without accepting variation. The
experienced SQMs during our field visit accepted the resultswibi varied from
standards and graded works as S by stating the reason that due to compaction, the
grading of aggregates change and there is variation b5%depending on compaction
equipment used andumberof rolling trips and other parameters. Thtisere is a
necessity to fix and reform standards for aggregate grading standards based on actual
field experience in different regions and for different types of materials.

2.5 Actual testing of on-going works

Pavement construction involves a lot of materadsvell as various methods of construction.
The performance and serviceability of road through its life is much depemenmnstruction
quality and thus there is need to tentiontowards construction quality. The construction
quality can be achievednd maintained by the&esting material quality and workmanship
quality. There are too many materials used indbestructionof a road including asphalt,
aggregates, rock, soil, cement and so on. Each of the mateeats possess few characteristic
properties andhe norms for each of them are given in IRC codes. All such materials testing
standards were identified and current quality control setup was studied and we found that
PMGSY has its owrhreetier quality control setup in which actual qualigsting is done on
in-progress roads as well as completed roads with specific guidelines. The SQM format which
has been given in and discussed in earlier sectigseidto inspect the ogoing roads. The in
progress roads which were identified using samgpcriteria described in the sampling section

of this chapter are summarizedliable2.3.

Table2.3 Details of ongoingagads selected for inspection

District Road Name Sanction | Stage of| SQM NQM
Year Construction | inspections & | Grading
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Grading

Parbhani | SH221 to Moregaon t{ 201415 | Completed | Five-S and| Two-S

Brahmanwadi OneSRI

Yavatmal| MRL22-MDR 38 To| 201314 | Completed |Four S and OneS
Beldari Road One SRI

Bhandaral NHO6 Pimpalgaonto | 201314 | Completed | Two-S  and| OneU
Khainy Ralegaon Road One SRI

Kolhapur | T14-Nandgaon Nagal 201314 | In-Progress | Two SRI and No
Vadakshiwale  Chuys One S
To Kavannne Roal
(ODR186)

Ratnagiri | SH-167 Wadilimbu to 201314 | Conpleted | Three S OneS

Baudhwadi to VR1
Approach road

Palghar | TO5Vavar Wangani 201314 | Completed | Three S OneS
Jamsar Nyahale bk §
30 Nyahadi kh Adosh
Khodala Road

S-Satisfactory, SRBatisfactory Requiring Improvement;Whsatisfactory

By usirg the SQM format for inspection of worksx roadsin six district were inspectedn
Yavatmal the roads are inspected with SQM narivedKotambkar, and oaformal discussion
was held with him as he was a retired engineer havioigod experience in theoadsector. On
that day two roads weilaspected and only one is put forth in this report in order to maintain
uniformity of sample.

In Palghar districgtaccompanying witithe SQM; Mr. Prakash Kondeinspection on the
completed road was carried out. On abbdner road, independent inspectisrwere carried out.
The results of all the roads were expressed iooncise form in th&able 2.3. All the
observations with respect to all tilemsinspectedare discussed below.

2.6 Findings of the inspections on ongoing roads

1. Of the 6 roads surveyed in this study using the SQM format, it was found that 5 roads were
S (satisfactory) while one road in Kolhapur was SRI (satisfactory requiring improvement).
The Kohapur road (T14 NandgaonNagav Vadakshiwale Chuya tKavannne Road
(ODR186)) was SRI on account of four items, namelylsage, shoulders, side drain and
U (unsatisfactory) on road furniture and markings. Thus, 83.3% @by roads surveyed
in this sudy were satisfactory.

2. In Kolhapur district, road visited was in progress and shoulders were not compacted yet. It
had rained the day before our inspection and hence, density tests were not conducted. The
thicknesses of different layers were found adeqgbateéhere was no proper embankment
and as it was sugarcane belt the low lying areawasrloggedDuring the test pit due to
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improper drainage on bo#lides water was 00zing out from test pit. Even the grading was
also varied too much from standardsidithere was aeedfor improvement suggested by
SQM and NQM in alignment and embankment.

. In case of Parbhauistrict for the orgoing road surveyedvyhere all the observations were
made independently except test pit without the SQM accompanying, ibwad that the

roads was just completed and all thegetwas moved by theontractor. Aghere was

SQM visit in the next B days, a separate test pit was not conducted as for the same road.
It was found that the quality of construction was good andth#ér items were graded as
ASo. Subsequently, the SQM al so graded a
as satisfactory.

. In case of Yavatmal district, one of the roads selected for study (inspected along with SQM)
failed in sieve analysis lgely as the road built was at WBM layer and work had stopped
from last two years due to delay in fund release from NRRDA. The traffic on the road
caused variation in grading and accumulation of dust on the road. Thlusatiwas not
evaluated as ivasan outlier. However, it is important to note that on time release of funds

is very crucial for building good roads. In case ofskeondroad (MRL22MDR 38 To

Beldari Road), all the tests were satisfactory except that approximately 200 meters from the
start of road, near the village where the roads was concretised, where a sharp curve was
presentthere was negativeuperelevation. It was observed that SQMs or NQMs (5

SQM inspections and 1 NQM inspection) has graded the road as U. However, the SQM
who was accompanied with in the current study suggested for improvement in
superelevation Moreover, there was very less deviation for aggregate grading from
standards and on discussion with SQM, it was told that the issue was with the hand broken
aggregats and hence was accepted as it is and graded as satisfactory.

. In Bhandaradistrict, where the study did independent inspection (without SQM), it was
found that the quality of surface finish as very good and even grading was very close to the
standards. Aittle variation was there and this was due to compaction and traffic over this
road after construction. All the other tests were satisfactory. ABigroard<CD works,

and CC drainageseresatisfactory.

. In Ratnagiri district the visited road (St67 Wadilimbu to Baudhwadi to VR1 Approach

road) was around one year old and it was observed that all other tests were satisfactory but
at the first tespit it was found thatherewasno proper thicknesses of layers, as it was
already compacted due to traffor one year. Hence, a second tesivpis takerio confirm

the thicknesses. Theamedifference in was observed in thickness layers in both the pits
and thegradingof aggregates in Ratnagiri district also deviated slightly from the standards.

. In Palghar district, the road visited was Vavar to Vangani (Mavar Wangani Jamsar
Nyahale(bk) SH 30 Nyahadi kh Adoshi Khodala Road) and it showed all the parameters
satisfactory except shoulders, which needed to be properly sloped before monsoon, which
contra¢or had agreed to do and instead of grading it as SRI or U, the SQM accepted it and
graded it as S. It was noticed that such type of bias happens in case of SQM but not in case
of NQM.
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Table2.4 Abstract of tems for qubity inspection forongoing roads

Sr. Item

Parbha

Yavatm

Bhandar

Kolhapu

Ratnagi

Palgha

No. ni al a r ri r

1 Setting Out anc S S S S S S
Working Drawing
2 Site Clearance an
Grubbing
3 Quality S S S S
Arrangement
4 Geometres S S S S S S
5A | Earth Work and NA NA S S NA NA
Subgrade in
Embankment/
Cuitting
Earthwork Cutting
in  Hilly/ Rolling
Terrain
6 SubBase
7 Base Course -
Water Bound
Macadam
8 Bituminous Layer- S S S S S S
Premix
Carpet(PMC)/Surfa
ce Dressing(SD)
9 Shoulders S S S
10 | Cross Drainag¢ S NA S
Works- Causeways
of all spans an(
Culverts up to 6 m
span
Side Drain ang S S S
Catch Water Drain
CC/ Semi Rigid S
Pavements an|
Associded Pukka
Drains
Road Furniture anf S S S U S S
Markings
Overall Grading S S S SRI S S
Where S=Satisfactory, SRI=Satisfactory Requiring Improvement, U=UnsatisfaistérNot

Applicable

NA NA NA S NA NA

NA NA

5B NA NA NA NA NA

NA S S SRI S S
NA S S S S S

SRI S S
NA NA NA

11 SRI S S

12 NA S NA NA NA

13

Recommendations
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. The SQM format as of date comta 3 gradingThere is thenecessityf reformng the

SQM format and make it graded on the scale of 1 to 5 or 1 to 10 with proper standards
and acceptance limits so that there woulddveer chances of bias whictiepends on
theSQMG6 s p er c e pptance of reaulisdhattvaries ramestandafte SQMs

with field experience ha a tendencyto accept the variations while those from
academic experiencendto be strict.This variationcan be represented irbatterway

if the SQM grading is made onkier t 6s scal e or of one t ¢
deviation from standards.

. There is anecessityo separate out grading of works based on structural parameters and
other parameters such signboardsroad furniture etc. as it affects overall grading of

the work.

. The tests covered under the SQM/NQM formatstame-consumingand need to be
upgraded to automated and quick tests that are uniform adrdsstricts.

. Gradingof materialrelated items need refornas acceptance percentages for test pit
varies a lot in various regions. New acceptance criteria or new scale can be developed
based on theregionspecific material, geographical condition and compaction
methodology by collecting and analyzing actual test results found in each district.

. There was ngeriousness aboat+sitelaboratory as equipment arrangement was made

on the day or one day before SQM and NQM visitaimy districts Most of the

| aboratories were i n eanrthe ooackforsme showinge i n
purpose. The equipment seeno be not used margtimes and theSQM/NQM

acceping it as satisfactoryThe equipments from sliricts laboratories equipmewere

used for testing the materials on the day of SQM or NQM visit axzdh&actor's
equipmentvasnot capable of conductirthe tests.

. On interaction with PIU of Parbhani ahmednagarjt was found that very few
contractors have their own engineer rest all haverthesupervisorTherearevery few
contractors who have their own engineers and it is necessary to makef@obBtyff
availability from contractor side who can stay on site and supervise.

.AUsually SQM has a tendency to accept th
like biasing but this is not easy in case of NQM and thus there is the necessity of more
frequent inspection of NQM to each and e
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Figure2.3 Inspection of long SpanBridgein Parbhani district od6H221 to Moregaon to
Brahmanwadd ( d‘aMag 20275

Figure2.4 Testing thickness of WBM layern 0 Pi mpal kaudRoadimm Nandc
Yavatmal District(date 36" May 2017)
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Figure2.5 Fiel density testing nNHO6 Pimp#&gaon tohainy Ralegaon Roatin
Bhandara districfdate 3% May 2017)

Figure2.6 Aggregate grading nT14Nandgaon Nagav Vadakshiwale Chuye To Kavannne
Road (ODR18®&)in Kolhapur distric{date & June2017)
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Figure2.7 Thickness of different layeimn 65H-167 Wadilimbu to Baudhwadi to VR1
Approach roadin Ratnagiri distric{date 19" June 2017)

Figure2.8 Road Width, Carriageway Width inspectiommTO®Vavar Wangani Jamsar
Nyahale bk Sh 30 Nyahadi kh Adoshi Khodala RisadPalghar district roadate 2% June
2017)
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2.7 Maintenance of roads

After the construction of @oad the contractoris liable to mantain it for five yearsas per
contract guidelines by PMGSY. Maintenance involves clearing and maintaining shoulders,
drains cleaning, potholes filling etc. A tetit@ budget is estimated and kegide for each raa
for maintenance purpose and 8@M ard NQM inspections are made on such ragal$ofive
year maintenance period. After fiyears theroadis handed over to Public Works Department
(PWD) after resurfacing. Pavemsiaire continuou$y deterioratingandhence reduce iasset
value. Tlough,after 10years,thevalueof pavements zerq if maintained well it will savea

lot of rehabilitation or reconstructiozost Keeping in mindheimportance of maintenance of
roads, simple visual observations twnditionof theroadand how well completebadswere
maintained were made on the selecteddréar both socioeconomistudiesas well as
maintenance evaluatiofrour roads in each districtithr a total of 28 roadswere inspected
visualy for maintenance and their physical conditithe detas of which aregivenin Table
2.5

The parameters observed for maintenance and physical condition are not only related to
maintenance activities but also gives details about geometrics fphysecalcondition are a

bit different from SQM and NQM format provided as it is ame'sliability after five years

Thus, the parameters like camber, side shoulders, side drains, longitudinal profile, extra
widening, embankment, road surface, and sepmration etc.
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Table2.5 Observations made on the roads for maintenance of road

Maintenance

District Road Name Connectivity | Age activity for Cam Supgr .Extrg Side S'd.e Embank Road Long|tqd|nal
ber | elevation | widening | shoulders| drains ment suface Profile
pavement
Ahmednagar
Parner ODR 131 to Kutewadi New 2.56
Connectivity ' No activity S NA NA S S S S S
. . New
Parner Hungai Mungashi Connectivity | 87| ves s |NA NA s s s SRI s
Gundegaon to | New
Ahmednagall pp,ayadewast Connetivity >0 \oacivity |s  |s S s SRI__|S S S
Pimpalgaon Kauda - .
Ahmednagar| | . Upgradation 5.08
981 Hivarebazar pgracan Noactvity |S |S s s s s s s
Parbhani
. SH44lthlapur  Deshmukh .
Parbhani | pinur Road Upgradation | 7.86| o aciviy |s | NA NA SRI SRI_|sS SRI S
. New
Palam SH 219 to Wadi (kh) Connectivity 10.12 Yes S S S SRI SRI S SRI S
MSH 2 to Puini Adgaon .
Palam Wanbhujwadi Road Upgradation | 7.821 o s |NA NA SRI SRI_|sS SRI S
New
Palam MSH 3 to Ramapur Connectivity 10.95 Yes S S S S S S SRI S
Yavatmal
Kalamb MDR 14 toMategaon New 11.84
9 Connectivity ' Yes S S S SRI S S S S
MSH 3 to Sonegaonto .
Kalamb Wandli road Upgradation 9-09| yes S NA NA U U S U S
Kalamb MSH 3 to Aloda Road Upgradation 9.18| Yes S S S SRI S S S S
.. New
Darwa Wagad (BK) to Rajinagar | oo hecrivity | 1391 Noactiviy  |s | NA NA SRI SRI_|S SRI S
Bhandara
Garada (Jangli) to Garad .
Bhandara (BK) Upgradation 6.09 Yes S s S s s s s S
SH 271 Bhandara to Wartl .
Bhandara SH 271 Upgradation 4.67 Yes S s S s SR S S S
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Tumsar Tumsar to Pipra Road Upgradation 6.09 | No activity S S S S S
. MDR 35 to Chichal Chakrg .
Pauni Adyal Upgradation | 2.19) o acivity | S | 'S S S S
Kolhapur
. | SH 125 to Nandgaol .
Shahuwadi Sonurle Patilwada Upgradation 6.09 No activity S S SRI SRI S
. . New
Shahuwadi | MDR 9 to Parli Connectivity 10.09 No activity S S S SRI S
SH 120 to Tiravade .
Bhudarghad | .\ \adiDevarde Upgradation 5671 No activity s s SR SR U
. New
Bhudarghad | Patgaon to Bhatwadi Connectivity 10.09 No activity S S S S s
Ratnagiri
Sangamesh . .
war Pochari to Fungus Upgradation 7.92 No activity S S S S S
Sangamesh | MDR 33 Dingani Agarwadi .
war Khadewadi to Guruvwadi Upgradation 6.09 No activity S S S S S
Dhamapur TF
\?Vaa?gamesh Sangmeshwar t( CN:g;vnectivit 8.92
BhayjewadiRautwadi Y No activity s s s s SRI
. . | New
Guhagar Pacheri Agar Ramnewadi Connectivity 8.75 No activity s s s s U
Palghar
Palghar NH 8 to Bahirifonda New 1.9
g Connectivity ' No activity S S S S S
. New
Palghar Valve to Chipatpada Road Connectivity 5.92 No activity S S SR SR U
SH 28 to Sagpani Pachgy New
Jawhar Road Connectivity 5.92 No activity S S S SRI U
Jamsar Kharvand Nyahale .
Jawhar BK to SH 30 Rad Upgradation | 8011 o acivity |s | s s s s

Where S=Satisfactory, SRI=Satisfactory Requiring Improvement, U=Unsatisfactory
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2.8 Findings of study on the completed roads

1. Among the 28oads surveyednly four roads were within maintenance period while
regs of the roads were handed over to PWD. However, in Yavatmal, PMGSY
PIU/MRRDA are still maintaining the roads.

2. Duetobudget onstraint 1 n Yavat mtdybas noPdde€a@ble P 1 L
to restore the heavy damage caused due to excessive usage Inyirsag trucks on
AlodaandWandliroad.

3. Of the 4 roads surveyed in Ahmednagar district, 3 were satisfactory and good in all
aspects except the road to Mungashi. On the rosldihgashtherewassome pavement
cracking and pavementorn out near river bdge and at several sections. Also, as there
are no proper drains on botkidesat several sections for the road Gundegaon to
Dhawadewast, there is tihecessityof clearing drains though it is noth@avyrainfall
area.

4. Roads in Parbhani were too old (veen 7 and 11 years) and were not resurfaced after
5 years (end of maintenance period) and hence had a bad pavement condition. On
Ithlapur Deshmukh road theaeeno proper side shoulders due to unavailability of land.

5. A similar situation of pavements there in the Yavatmal district where the age of the
roads is between 9 to 13 years especially the road Soneg&tanti and Wagad (Bk)
to Rajivnagar which are not maintained properly. The Sonegasfatalliroad of 1.75
km which was built by PMGSY (totaoad length 33.5 kms, partly built by ZP/PWD)
was found to be in very bad shape except the approximately 0.7 km portion which
PMGSY had rehabilitated.

6. In Bhandara district all the 3 roads are in very good condition except Warthi road which
has a few ptholes and rutting though few potholes were filled.

7. In Kolhapurdistrict, all the 4 roads surveyed showed that the pavement condition is not
bad. Due to lack of land availability for side shoulders it was observed that the roads
had very small shouldersa side drains were not properly maintained. People in the
district are areluctanceto giveland and there are no side drains as it is sugar belt of
India.

8. Ratnagiri roads (4 numbers surveyed) were found 2 were in good condition. The road
connecting Deviwadi had damaged surface at most of the places while the
Ramanewadi road was totally warned out due to rainfalh@edsesurfacing.

9. In Palghar district two roads are good in condition i.e. Radhanagari and Bahirifonda but
other two roads are bad in thenditionin many aspects such as side shoulders, side
drains and road surface.

2.9 Condition of pavement

The prioritization of roads for upgradation in PMGSVis done based on two parameters i.e.

one is Pavement Condition Index (PCI) and second is Gr@etitres rank. Thetandard for

PClin PMGSY is found as per the IRC standard designed for the gravel roads in the year 1988.
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The PCl is calculated on a scale of one to five. Lower the #@Ipavement conditiols bad
and higher the priorityor upgradation road will.e. road withPCl oneis preferred overoad
with PCI with two for prioritization. After PCl parameterthe growth centré rank is
considered i.e. higher the rank higher is the pridatyupgradation.

In PMGSY, theroadcondition is assessed based on the three parameerslydriving speed,

driving comfort and visual inspections. All ttteeeparameteraresubjective rating andreof

the ClassIV! method. In sucltasesthere are chances of getting systematitors such as
Leniency error, Halo effect and central tendency error. Such errors lead to variation in rating
person to person due tospectod s per specti ve. T h tentativeratiege p ar
sale of one to fivas givenin Table2.6. Finalcondition of the road is calculated basedthe
averageof all in the form of a scale of one to fiwgith one beconing the worst and five
bemming good.

Table2.6 Road Condition Survey as per PMGSY guidelifiegating PCI

Driving Speed Driving Comfort Visual Inspection
Speed PCl | Comfortableness PCl | Visual PCI
Over 40 kmph 5 Smooth & pleasanide |5 Very good 5
30 to 40kmph 4 Comfortable 4 Good 4
20 to 30kmph 3 Slightly Uncomfortable |3 Fair 3
10 to 20 kmph 2 Rough & Bumpy 2 Poor 2

Less than 1@&mph 1 Dangerous 1 Very Poor 1

Source: Methodology of determining Pavement Condition IndexexAma 14.7, Operation Manual PMGSY
MoRD 2005

In actualpractice the PCl is rated by JE at thestrictlevel using any vehiclavailable(either
four wheeler otwo-wheelery. Most PlUswererequested to do PCI survefwhole network
in the districtin a week or two andue to constraints of the time and fundiitgs not possible
to survey thavhole network Thus mostof the PIUs eithervisit the respectiveroad usinga
two-wheeler or rate it based on thenevious visit.The staff atPIU areno trainedfor visual
inspection anchence the observatiozan vay as perthei ns pect or 0Gurreptlg,r cept
PMGSY has the data on PCI in Maharaslaindy for the year 20134 andrest years isiot
updatedHowever,for prioritization as well as for maintenance it is necessary to metisure
distres on road. Therdore thereis anecessityto adopt aralternativemethodology for PCI.
An attempt is made tind out thePClI rating as per ASTM 843311 for the visited roads in
the current study

PCl as per ASTM D-643311

The AmericanSociety for Testing and Materials (ASTMas defined a method to measure the
conditionof theroadin numerical form. The rating scale is from 0 to 100, where zero defines
the worst condition and 100 defines thlgood condition of the road. In thimethod,all the
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distresses on the road were identified i.e. there are total 19 distresses available for asphalt road
which needso be measured. According to tiethod,each distress has some impact on the
conditionof theroadand depending on the quantity aselerity level of each distress some
deductions were made from 100 calculated from graphs given in the standard code. Deduced
value shows how much a particular distress haisngactin numerical form in reducing the

quality of road from 100 (Good). Afteall such deduction due to alistress the remaining

score gives the road condition imamericalform which is then categorised into qualitative

form as given in thetandardThe parameters considered for asphalt roads are enlistatla

2.7.

Table2.7 Asphalt pavement distress parameters as per ASTM standards.

SI.No. | Disress Measurement | severtty
1 Alligator Cracking Square meter | Yes
2 Bleading Square meter | Yes
3 Block Cracking Square meter | Yes
4 Bumps and Sags Linear meter Yes
5 Corrugation Square meter | Yes
6 Depression Square meter | Yes
7 Edge Cracking Linear meter Yes
8 JointReflection Cracking Linear meter Yes
9 Lane /Shoulder dp off Linear meter Yes
10 Longitudinal and Transverse Cracking Linear meter Yes
11 Patching and Utility Cut Square meter | Yes
12 Polished Aggregates Square meter | No
13 Potholes Number Yes
14 Railroad Crossing Square meter | Yes
15 Rutting Square meter | Yes
16 Shoving Square meter | Yes
17 Slippage Cracking Square meter | Yes
18 Swells Square meter | Yes
19 Weathering Ravelling Square meter | Yes

Source: ASTM B6433, 2011

The detailed procedure followed to find out the PCI is summarised below with paopeirey

and of the sections. All the distresses, their severity and measurement metboelviewed

and followed for all the roads selected in this study. However, all the distressed were not
measurable through visual observation and by manual meang thas necessary to adopt
some automated tools by PMGSY such as roughness measuring equipment.
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Sampling

As per ASTM D6433 for pavement condition index sampling is based on the 95% confidence
interval. The survey area is divided into equal sections efrsiare than 25004t From the
population of anumberof suchsamplesfew sections were selected based on the expected
standard deviation of 10 and standard error of 5 points smoreof 100 point PCI. But the
procedure followed for sampling was perClause 7.6 of the ASTM 843311 which suggest
coveringof the one sample up to five total samples, two samples for six to ten samples and
three for 11 to 15 sample unit. While selectinguanberof samples care was taken to cover
10% of roads area. All thsamples were taken in such way that that shoulddgresentation

of thewholeroad. In our study sample unit selected was of length 150 m and depending on the
width of 3m or 3.75 the area varies.

A total of 20 roads has been inspected for the purpigs@vement condition indexing in detail.

The roads selected for socioeconomic study were inspected for PCI rating. Four roads in
Palghar district were not surveyed due to monsoon. Apart from this in Ahmednagar district the
road to Kutewadi and roadtoHar ebazar doesndét have any not
in condition was also exempted from inspect®imilarly, in Yavatmal district road connecting

to Rajivnagar (Bk.) is not inspected because of time constraint during our field and the condition
of theroadwas completely warned out. The road in Bhandara district i.e. road to Chichal chakra

is only 1.5yearsold and there was no any identifiable distress ompthementvhich was in

good condition thus sections were not takethasmiroad Howeve, on the 20 roads listed below
thetotal of 39 sample sections were taken and distresses were measured manually. Each section
was of 150 m length and usually takend&ntifiable placesuch as kilometre stone or 400m

stone in order to avoitiasand forfuture deterioration studieghe distress data collected using

a formatwhich is attached in Annexuié and total distress data is available in master table
attached inTable6.1The detailedprocedure followed foralculation of PCI as per ASTM-D
643311was as follows.

1. Each section was of 150 m length and was divided into 3@ections to measure and
record distress area. The length of esudhsectiorwas of 5 m.

2. On each sucB-metrelength subsection distresses were measured in terms of respective
units as per their severity level and noted down.

3. All the calculations were made d@inding out total distress quantity in each section on
any roads.

4. Total distress was added in respective severity levels and divided by total area of sample
and then multiped by 100 in order to get the distress value in percentage

5. Based on graphs provided for each type of distress in ASTaM3I3, a deduct value for
each distress was determined.

6. Maximum Corrected Deduct Value (CDV) was determined using the separate peocedur
as mentioned below.
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7. If none or only one deduct value was greater than two, the total value was used in place
of maximum CDV in determining the PCI; otherwise, maximum CDV maximum CDV
is determined by aiterativeprocess as below.

8. List all the deduct vales in descending order and determine allowable number of
deducts, fimo from equation

& p — pnmnO0Ow p mWhereHDV is highest deduct value.

9. Now the total number ddeductValues (DV)wasr e duced t o Amo i ncl
deduct val ues lgheealuésarsgsedt han dAmo, al
10. Now maximum CDV was determined iteratively by reducing one value from m and the
| ast deduct value to two using curve max
11.For determining maximum CDV a sum of all the deduct values was required qnal
number of deducts which will go on reduction in iteration till it goes to one.
12.By obtaining maximum CDV in each iteration, find the highest value of maximum CDV
and calculate PCI for that section by deducting this Maximum CDV from 100.
13.This is the PCbf the sectionwhich can be corrected for multiple severity cases for
more accuracy.
14.For ar o aPICd, anaverageof all the sections PCl was done.
Table2.8 Sample roads for the PCI rating

Sr. District
No. Road Name PCI | Rating
1 | Pochari- Fungus Ratnagiri| 72.5| Satisfactory|
Dhamapur Tf. Sangameshiwa- Bhayjewadi| Ratnagiri
2 | Rautwadi 38 | Very poor
3 | MDR-33 Digani Agarwadi Khadewadi Guravawe Ratnagiri 72 | Satisfactory
4 | Pacheri Agar Ramanewadi Ratnagiri| 435 | Very poor
5 | S H-44- Ithlapur Deshmukh Raipur Road Parbhani 50 | Fair
6 | SH-219 to Wadi Kh Parbhani 54 | Poor
7 | M S H 2- Puyani Adgaon Wanbhujwadi Road Parbhani | 36.67| Serious
8 | MSH-3 to Ramapur Parbhani| 26.5| Serious
9 | MDR 9 to Parli Kolhapur 72 | Satisfatory
10 | SH 120- Tiravade Devulwadi Devarde Kolhapur 34 | Serious
11 | Patgaon to Bhatwadi Kolhapur 79 | Satisfactory
12 | SH 125- Nandgaon Sonurle Patilwadi Kolhapur 40 | Poor
13 | Hanga- Mungshi Nagar 72 | Satisfactory
14 | Gundegaon Dhawadewasti Nagar 86.3| Good
15 | SH271 BhandaraWarthi SH271 Bhandara 55| Fair
16 | Tumsar- Pipara Bhandara 64 | Fair
17 | Pimpalgaon to Khambadi Bhandara 71.5| Satisfactory
18 | MDR14 - Mategaon Yavatmal 64 | Fair
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19

MSHS3 - to Sonegaon Wandali Road

Yavatmal

175

Very poor

20

MSH-3 - Aloda Road

Yavatmal

36

Fair




Figure2.9 Actual field survey to assess condition of completed roads

Table2.9 PCI results for sections and averagmdsample road

No of| No. of
Pavement Condition Index | Color code PCI Rating Scal¢ Section | Roads
85 to 100 Good 4 1
70 to 85 Satisfactory 8 6
55to 70 Fair 9 5
40 to 55 Poor 10 2
251040 Very Poor 3 3
10 to 25 Serious 4 3
0to 10 Faled 1 0
Total 39 20

2.10Findings of the studyon PCI

1.

The currently used athod by PMGSY PIU is of Class I&s per IRC standard and are
very subjective. Hence, the ASTM method for PCI rating (ASTM D 6433) was used in
this study. The ASTM method gives yetetailed distresses and helps in addressing
the problem more accurately.

As per the ASTM method for PCI rating (ASTM D 6433) of the 20 roads (out of 28
roads studied), it was found that only one road was in good condition having a PCI more
than 85, while six roads were in satisfactory condition (PCI ranging from 70 to 85).
There are 3 roads whose PCI was below 25 and can be categorised as Serious while 5
roads are in Fair category. Five roads can be categorised as poor and very poor as per
ASTMO6s iRgCI1 r at

Among the 39 sections studied for the 20 roads (see Table 6.1 for details), 10 sections
were found to be poor in condition, 21 sections were above poor grading i.e. fair,
satisfactory and good in condition. Out of the remaining eight sections wig

below the poor grading, 1 section failed and 4 sections serious and 3 were in very poor
category.

The distresses that were dominating on PMGSY roads were ravelling and weathering
unlike the distresses like rutting, potholing, and cracketg which ae found in
medium or high volume roads.

It must be noted that in the ASTM D 6433 methodology, the weightage given to deduct
values concerning ravelling and weathering are not that much i.e. for 100% medium
ravelling gives only a deduct value of 45 white 100% high ravelling it shows 78
deduct value. Thus, signifying that a road with 100% ravelled with medium severity
would still have PCI of 55 which is Fair and with high severity 100% ravelling road will
have PCI of 22 andategorised@s serious butot failed. As for the PMGSY roads, the
common distresses are ravelling and weathering, and thus due to this flaw in the
methodology, roads distresses are judged more lightly.
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6. Most of therural roads failed more because of ravelling & weathering and nathef
distresses. This is because of ageing of the road surface & heavy rainfall and not because
of only traffic.

7. The frequency of data collection of pavement as mentioned in PMGSY guidelines was
not followed by Maharashtra as it is very difficult to ecll and keep an inventory of
the PCI of all roads. The major constraints suggested by PIU are lack of fund, vehicles,
manpower and time. The PCI inventory which OMMAS has last maintained is of the
year 201314 and which is not suerepresentation of roatbndition.

Recommendations

1) There is thenecessityo know the health of such huge network in Maharashtra in terms
of PCI and need to be updated after minimum every yaarswith appropriate
methodology.

2) Need to get rid of class IV methods i.e. subjectating right now used in PMGSY and
adaption of new techniques based on automated surveys such as Roughness measuring
devicesetc.

3) There is aneedfor capacity building of staff for PCI collection and rating at regional or
divisional level. This may inchle anintroductionto distresses and their identification
and measures.

4) Even in current PCI rating methodology there is need to provide proper resources to
collect data for thevhole network in thedistrict

2.11SQM and NQM data analysis for performance in quéty of
construction

2.11.1SQM and NQM data comparison at National Level
2.11.1.1Comparison of SQM and NQM inspection data at thenational level for all types

of works.

Secondary data on SQM and NQM inspection for all the works inspected after 2010 was
downloaded from ®IMAS portal and analysis was done in order to know the performance of
each district and to find outraumberof works inspected till date. A comparison at tla¢ional

level with respect to Maharashtra was made in the following paragraphs. The inspeet®ns
divided into type of works or stage of works and frequency wfirmberof inspections was
identified. A detailedcomparison of each type of work with Maharashtra and all other states
was given this sulsection.
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NQM Inspections Maharashtra SQM Inspections Maharashtra vs. all

vs. all other states (in numbers) other states (in numbers)
; 914 : 4,555
Bridge Works 161 Bridge Works 1926
Maintenance Works 361;1 Maintenance Works 2%403
; ; 1,02,414
Ongoing Works 75220'058 Ongoing Works 2,049
Completed Works %7567 Completed Works égf“
0 10,00020,00030,000 0 40,000 80,000 1,20,000
All other state m Maharashtra All other state = Maharashtra

Figure2Z10ONQM and SQM i nspection comparison to I
India

1 A total numberof works all over India are 1,349 completed and 23,966 in progré&ss
date. Data available on OMMAS for NQM inspection is from 20aly and all the works
before 2010 were not inspected. Similarly, SQM inspection data is available from 2010 and
data before is not available.

1 The ratio of works inspected by SQM to NQM is 5.4 i.e. for every one inspection by NQM
there were more than fivespections by SQM for all ovéndia.

1 The highest numbers of inspections were madegnrinogr ess wor ks by bo
i.e. SQM as well as NQM.

1 The secondocus is on completed and maintenance works. But there is more focus by SQM
on completed workwhile in case of NQM, number of works inspected during maintenance
phasds more than completed.

1 Maharashtra has less number of roads works that are inspected by SQM as compared to
Bridge works in comparison to India. Around 1,926 bridge works were ctespan
Maharashtra while in all other states the number was 4,55&nie¢hird of bridge works
were present in Maharashtra and remaimgsthirdsin all other states.
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2.11.1.2Comparison of SQM and NQM inspection data at thenational level for
Completed roads

SQM completed roads grading NQM Completed roads grading
Maharashtra vs. all other state Maharashtra vs. all other states
3%
8%g361% 129,
9%
7%
84% % e
0 0
938806
S OSRI OU S OSRI OU

Figure2.11NQM and SQM inspection on completed roads comparison to Maharashtra and
0AI'l Other Statesd in India

1. Among the completed works inspected by SQM, Maharashtra shows 93% of works as
satisfactoy anaverage of all other stasbow84% which approximately 10% more than
t hat @tfh &rA ITBid shawetlbat the comparatively more care was taken during
construction of roads towards quality in Maharashtra.

2. Similarly, NQM inspections in Maharashtshows 84% ongoing works as satisfactory
compared to all other states 71% which is 13% more than that ef/éhegeo f 6 Al |
Ot her. St atebd

3. Similarly, in case of works thaireunsatisfactory Maharashtra has only 1% works as
unsatisfactory under NQM inspi@on while SQM it is dittle bit higher .e. 7% but in
bothcasest hi s percentage is | esaverage mpar ed t o

4. Works that can be improved under after ATR are SRI has only 6% in case of NQM
inspection and is slightly leeesmparedo All Other Statebut it is 9% in case of SQM
inspection and is almost half in percentage compareddverageo f ©O®Bhér St at
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2.11.1.3Comparison of SQM and NQM inspection data at thenational level for On-going
roads.

Ongoing Works SQM and NQM grading

1,00,000 76,450

12,261 19,828

10,000 5,070
2,210 2,727
1,000 516 614
136 100 125
100
1 I I
1
S SRI U

= Maharashtra (NQM) = All other state (NQM) = Maharashtra (SQM) All other state(SQM)

6,136

o

Figure2.12 Ongoing works SQM and NQM inspection comparison Maharashtra and all other
states

1. While focusing on only omgoing works total number of egoing works inspected by
SQM in all other states 102,414 and that in Maharashtra are 2,949 by SQM.

2. Maharashtra shows only 4% of that inspected by NQM among all over India and 3%
among SQM inspection.

3. Among 752 orgoing works inspected by NQM iNaharashtrap9% of works are
satisfactory and 61% for all other states, which shows performarsesl lmen NQM
inspection in Maharashtra is above average.

4. Similarly, in case of SQMnspection,75% of works are satisfactory and only 4% are
unsatisfactory

5. In case of NQMnspection,13% of works are unsatisfactory while in case of all other
states 14% isinsatisfactory.

6. NQM inspectionshow ahigherpercentage of unsatisfactory works compared to SQM
inspection. This may be because of systematic errors as mentioned in ongoing testing
of works.
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2.11.1.4Comparison of SQM and NQM inspection data at thenational level for

Maintenance works.

SQM Maintenance Works Grading NQM Maintenance Works Grading
Maharashtra vs. All other states Maharashtra vs. All other states

Va g 4

2%

57, 1%

53, 1%

265 6%

21
10,004 —7, 09 e
67% 83 09/ b
sMH S =MH_SRI =MH_ U *=MH_S =MH_SRI = MH_U

ALL S =ALL SRI=ALL U ALL_S =ALL_SRI=ALL U

Figure2.13NQM and SQM inspection on Maintenance works comparison to Maharashtra
and all other states in India

1. In case of Maintenance works inspections, Maharashtra shows Galoinspection
that was carried all over India by NQM while it is only 2% with respect to SQM
inspection.

2. The percentage of S graded works in SQM inspected works for Maharashtra is 71% but
for all otherstatesijt is only 68%. Similarly in case of NQM ipected works it is 52%
for all other states and 58% for Maharashtra. Thus in taglkesthe performance of
Maharashtra is above tl@erageof all other states.

3. In case of SRI graded works the percentage of SRI graded NQM works in Maharashtra
is 21% andn all otherstatesijt is 22% which shows slight difference only. However,
in case of SQM graded works, the same percentage is 13% for Maharashtra and 15%
for all other states.

4. In case of U graded works inspected by SQM in Maharashtra only 15% workdexe f
and in all otherstates,the percentage is 17% which is slightly more than that of
Maharashtra. But in case of NQM gradedrks, the same percentage is 20% for
Maharashtra and 25% for all other states. This showeggmificant difference in
percentag compared to aaverageof all other states.

5. As compared to SQM and NQM inspections, NQM inspectgimsv 20% U graded
works and SQM only 15% but the situation is different in case of SRI grading.
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6. In SRI grading SQM shows 15% works as SRI graded in kah&ra while NQM
shows only 13%. This may be because of systematic errors liketr@ltendency of
SQM as compared to NQM.

2.11.25QM and NQM data comparison atStatelLevel
2.11.2.1SQM inspected works at state level

A. SQM inspected ongoing roads in Maharashtra distrigise

NAME_2 0ngoingSQM_O_S | OngoingSQM_O_SRI | OngoingSQM_O_U
Maharashtra Ongoing Works SQM e =
ola
Amravati 52 7
Aurangabad 114 23
Bid 33 20

Buldana 21 7
Chandrapur 89 9
Dhule 74 21
Garhchiroli 119 40
Hingoli 20 5
Jalgaon 71 7
Jalna 33 8
Kolhapur 41 10
Latur 56 14
Mumbai City 0 0
Mumbai Suburban | 0 0

Nagpur 52 1
Nanded 63 27
Nandurbar 119 42
Nashik 129 12
Osmanabad 24 15
Parbhani 63 45
Pune 93 38
Raigarh 33 10
Ratnagiri 46 6
Sangli 85 20
Satara 98 24
Sindhudurg 54 32
Legend Solapur 76 30
Thane 26 12

[ Maharashtra_Districts [36] Wardna 44 14

o= lole|~w|=|w|~|ole|a|r|u|w|o|lelo|~]|o

1N}

)
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B OngoingSQM_0_S Washim 53 24

B 0OngoingSQM_0_SRI Yavatmal 93 2

0 75 150 km B OngoingSQM_O_U Palghar 68 13
Bhandara 21 13

_: Gondiya 69 20

Figure2.14 SQM inspections on ongoing works in Maharashtra

1. The districts whickshow thehighestnumber of inspection are Nandurbar, Gadchiroli
and Nashik and in thagiroportion,these three distris show thehighestnumber of
satisfactory graded works. Ahmednagar shows greater number of works as satisfactory
though the number of works inspectedess.

2. By looking at thepercentageof S graded works, the districts Nagpur, Nashik and
Jalgaon showsbove 90% inspections as satisfactory. There are ten districts having
more than 80% as satisfactory works.

3. The district Solapur, and Nandurbar showsttlghestnumber of U graded works but
looking at thepercentagef U graded works the districts Solapurd Buldhanahow
the highestpercentage of U graded works i.e. more than 10% of works as U graded.
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4. Parbhani and Osmanabad districts havéibleestpercentage of SRI graded works and
in case of amumberof works, Parbhani shows 45 works as SRI gradetbvetéd by
Nandurbar, Gadchiroli and Pune.

5. The districthas thdowestpercentage of U graded works are Ahmednagar, Jalgaon, and
Nashik recording only 1% of works as U graded and the four districts viz. Osmanabad,
Amravati, Akola and Hingoli shows zero worgsaded as U.

6. The districts showing least percentage of S graded works are Beed, Bhandara and
Parbhani having less than 60% of works as S graded.

B. SQM inspected completed works in Maharashtra

NAME_2 CompletedSQM_C_S | CompletedSQM_C_SRI | CompletedSQM_C_U

Maharadhtra Completed Works SQM e aE -
Amravati 16 0
Aurangabad 6 0
Bid 31 14
= Buldana 6
‘ Chandrapur 3
Dhule 6
Garhchiroli 5
Hingoli 35
Jalgaon 21

Jalna 12

Kolhapur s
Latur 10
Mumbai City 0
Mumbai Suburban | 0

Y
= 3
Chandrapur
Garhchird]
=

Nagpur 2
Nanded 9
Nandurbar 12
Nashik 23
Osmanabad 26
Parbhani 9
Pune 17

Legend Raigarh 2
Ratnagiri 7

[ Maharashtra_Districts [36] Sangl 37
B CompletedSQM_C_S Satara 20
M CompletedSQM_C_SRI Sindhudurg 7
| CompletedSQM_C_U Solapur 8
Thane 12

Wardha 2

Washim 11

Yavatmal 12
Palghar 60
Bhandara 2

75 0 75 150 225 300 km

~loleololeolelelelolelelalelolelolelel=|cleleleleelelolelelolel~o]~c]e

w|=lo~lelelelelelml=lelelolwlel==1=lclolelelelel=lele~]eole

Gondiya 71

Figure2.15 SQM inspections on completed works in Maharashtra

1. The districts whictshow thehighestnumber of inspection are Gondia and Palghar and
in thatproportion,these two districtshow thehighestnumber of satisfactory graded
works. Beed is third in gotal numier of inspections in this category of inspection but
does not show proportionally that number of works as satisfactory.

2. By looking at thepercentag®ef S graded works, the 21 districts shows 100% works as
satisfactory, 9 district shows more than 90% wa&ssfactory and only four districts
showbelow 80% as satisfactory grading works.
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3. The districts Amravati, Gondia, Nanded, and Beed shows one work as U graded rest all
district does not have any work graded as U by SQM inspection at completion stage.

4. Beedand Bhandara district have thgghestpercentage of SRI graded works i.e. more
than 30% and in case ofraimberof works Beed shows 14 works as SRI graded
followed by Gondia and Parbhani.

5. The districts showing least percentage of S graded works are Riaibhale, Beed and
Bhandara having less than 75% of works as S graded.

C. SQM Inspected Maintenance works in Maharashtra

SQM Inspection on Maintenance works
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Figure2.16 SQM Inspection on Maintenance Works in Maharashtra

1. In case of maintenaneeorks inspection by SQM, the districts Sangli, Beed and Wardha
shows thehighestnumber of works inspected and accordingly tighestnumber of
satisfactory graded works. Gadchiroli district is therth number having thaighest
number of inspection buRune district shows aumberof satisfactory graded works
than that of Gadchiroli having thieird rank in satisfactory graded works.

2. Palghar, Nanded, and Aurangalshdw thehighestnumber of unsatisfactory works and
the number of unsatisfactory worissnine. Parbhani and Nandurkstrow thehighest
percentage of U graded works having 83% and 75% respectively in this type of works.

3. Sindhudurga and Gadchiroli distridow thehighestnumber of SRI graded works as
compared to all districts. Thane and S$indurgashow thehighestpercentage of works
that are U graded among this type of inspections.

4. There ten districts having zero U graded works and six districts having only one U
graded work. Similarly, there are seven districts having zero SRI graded aval i
districts having only one SRI graded work.

5. Nandurbar and Parbhani are two districts havinddaiwestnumber of S graded works
while in Parbhani no inspected work is of S graded.
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2.11.2.2NQM inspected works at state level

A. NQM inspected onrgoing roads in Maharashtra district wise
From theFigure2.17, it is clear that the districts showing thighestnumber of works with S
grading are Nashik, Ahmednagar and Aurangabad hawigyiationof more than or equal to
twice Standard Deviation (SD) from the mean. All the districts have 32 numbers of works as S
graded. While Jalana, Osmanabad and Bhanstavev theleastnumber of S graded works
which deviates more than 1.5 times SD. The districts Palghar, Amaravati anddirgthare
very close to mean. Sangali, Solapur and Hingloli district showkighestpercentage of S
graded works and Parbhani, Gadchiroli and Wardha shows least percentage of S graded works
having less than 50% of works as S graded only.

Similarly, for works that are unsatisfactory graded by NQM four districts havéighest

number having deviationof more than twice of SD. The names of the district are Aurangabad,
Buldhana, Dhule, and Gadchiroli having total 8 number of works as U graded.t8ctglisave
recorded zero AUO gr aded wo didtristsracordedonlyane c at
work as U graded. Jalgaon, Buldhana, Osmanabad, and Dhule haghstpercentage of U

graded works among all works inspected in pertained disimittthe percentage is more than

30%

In the caseof on-going works graded as SRI by NQM, Nandurbar and Chandrapur district
shows thehighestnumber of SRI graded works as 10 and four district Gadchiroli, Wardha,
Sataraand Parbhani shows second highest nemdf SRI graded works as 9 number the
districts OsmanabadJalana and Akola shows zero number of works as SRI graded. Wardha
district shows théighestpercentage of works as SRI graded and the percentage is 43%. Apart
fromWardhasix districts show morthan 30% of works as SRI graded. The districts Ratnagiri,
Kolhapur, Nagpur, Yavtmal, and Dhule shows SRI graded works near mean value.
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Maharashtra S graded Ongoing Works by NQM
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Figure2.17 District wise grading of ogoing works inspectelddy NQM

B. NQM inspected completed roads in Maharashtra district wise
In the caseof completedworks, Jalna district shows th@ghestnumber of inspection on this
type of works followed by Latur, Beed and Gondia. In the districts Chandrapur, Nagpur,
Osmanaba, Raigad, and Thane there no work inspection on such works. Among remaining 29
di stricts, only nine districts shows U gra
work. Jalna and Dhulghow3 and 2 number of U graded works and remaining dissiuisvs
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only one work as U grade8imilarly, there are only nine districts have SRI graded works and
among these nine districts, five districts have two number of works as SRI graded and others
have only one. The districts Jalna, Latur and Beed showsghesthumber of S graded works

and among 29 districts in which inspections were made 12 districts shows 100% works as S
graded. In Washim district only two works were inspected and both were graded as SRI.
Similarly, in Wardhadistrict, only one work wasnspected and it was found U thus, it shows
100% U graded works.
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Figure2.18 NQM inspection on completed works in Maharashtra

C. NQM inspected Maintenance roads in Maharashtra district wise

Ahmednagar and Aurgabad district reported tHaghestnumber of inspection on such
type of works followed by Pune and Solapur. Both the districts recordédtiestnumber

of S graded works having deviation more than 3SD from mean. While almost 21 districts
show thedevidion of less than zero i.e. almost equal to mean. Districts Dhule, Bhandara,
and Raigadshow zero number of works as S graded. Five districts namely, Gadchiroli,
Akola, Ratnagiri,Sangli and Satara shows 100% works inspected under this type as S
graded.

In case of SRI graded work8hmednagaland Aurangabadhow thehighestnumber of

works graded as SRI followed by Pune and Bhandara. Nine districts show zero number of
SRI graded works and eight number of districts shows only one SRI graded works. The
highest numbers of SRI graded works are five aadonchighest is four. Raigad district
shows 100% Sri graded works and there are ten districts having more than 30% of SRI
graded works.
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Figure2.19 Maintenance works inspected by NQM showing SRI or U grading

Similarly, U graded works are highest in Aurangabad district and the number is 14 among 22
works i.e. having percentage of 64%. Almost 18 distshtsvzero number of U graded works
and three distristhave only one work as U graded. Dhule shows 71% of works inspected as U

graded. Eight districts have more than 50% of works as U graded afidtii&shave zero
percent.
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2.12Analysis of SQM and NQM data itemwise
2.12.1SQM Works Item-wise
2.12.1.10n-going works inspeced by SQM

In-progress works or egoing works were checked with different items as given in SQM
format. A particular work is graded as S or SRI or U based on the grading of these items. Here

the interest is to know which among these items are leadingaioSRI as overall grading.

Even a single U or single SRI item lead to overall grading as U or SRI. To find out the reasons
for thefailure of works there is meedto get item wise grading of the failed works. For this
analysis, data of SQM inspected workgaken from OMMAS for each and every work that

has overalgradingas U or SRI . Each
district of Maharashtra state from the year 200l July 2017. The final compiled data with

a frequencyof items vhich are common for most of the SRI or U graded works is shown in
Table2.10

Table2.10 Frequency of U and SRI items leading overall grading as SRI fayddrg works

such

wor kos

On-going Works Svav((JBrLided vaggged
||t\|e(;n ltem\Grading U |sri| U Ffl
1 Setting Out and Working Drawing 30 135| 12 |24
2 Site Clearance and Grubbing 9 32 1 8
3 Quality Arrangement 25 202 | 17 | 44
4 Geometrics 28 7 24 4
5A | Earth Work and Sulgrade in Embankment/ Cutting 0O 0 35 0
5B | Earth work Cutting in Hilly/ Rolling Terrain 0 0 3 0
6 SubBase 0 0 25 0
7 Base CourseWater Bound Macadam 0 0 58 0
8 [B)i:gsrgii?\(;lng)_ayer- Premix Carpet(PMC)/Surfad 0 0 30 0
9 Shoulders 7 134 5 5
10 thln\?:rgLa;)ir;sgemV\;(;ngauseways of all spans a r 87 5 18
11 | Item 10- Side Drain and Catch Water Drain 3 135 2 12
12 CC/_ Semi Rigid Pavements and Associated PU 8 0 0 0
Drains
13 | Road Furniture and Markings 71 0 21 0
Overall Grading 593 122
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On-going works inspected by SQM shows that 593 works were SRI graded and 122 works
graded as U. The works that were graded as U hasdhestfrequency of item base course
WBM is 58 i.e. nearly 50% of the U graded works were delecause of unsatisfactory work

of WBM layer. WBM layer is important structural layer and failure to this layer affect the
strength and performance of the road. Other items that conttibukes dissatisfactionof
inspection were earthwork, bituminous/ds, geometrics and quality arrangements. It was
observed that SQM has shown attention towards structural components such as base course,
bituminous layers earthworks and sub base. Major reasons fgoiog work to be
unsatisfactory were dissatisfactiam quality arrangement and road layers placing. However,
SQM has given lower importance to shoulders and CD work items grading them as SRI for the
highest number of times in SRI graded works. Quality arrangements showéahiest
contribution to SRI as Wieas U graded works. It was also observed during our field that actually
there was negligence to quality control set up and functionality of quality lab is not observed in
most of theroadsfield laboratory.

2.12.1.2Completed works inspected by SQM
Table2.11 Frequency of U or SRI items leading overall grading as SRI for Completed Works

SRI Graded | U Graded
Completed Works Works Works
M | item\Grading U |srI| U |sRi
1 Geometrics 1 0 1 0
2A | Earth Work and Sulgradein Embankment/ Cutting 0 0 1 0
2B | Earth work Cutting in Hilly/ Rolling Terrain 0 0 1 0
3 SubBase 0 0 0 0
4 Base CourseWater Bound Macadam 0 0 2 0
Bituminous Layer- Premix Carpet(PMC)/Surfag
5 : 0 0 4 0
Dressing(SD)
6 Shoulders 0 17 1 1
Cross Dainage Works Causeways of all spans a
7 0 3 0 2
Culvertsup to6 m span
8 Side Drain and Catch Water Drain 4 6 0 1
9 CC/_ Semi Rigid Pavements and Associated PU 5 0 0 0
Drains
10 | Road Furniture and Markings 11 0 2 0
Overall Grading 32 6

Table2.11 Shows that 32 inspections on completed works were SRI graded and only six works
were graded as unsatisfactory. Fadirsix unsatisfactory works were due to unsatisfactory
bituminous layers and base course. Oth® were due to aombinationof other items. In the
caseof SRI graded works 17 works were SRI due to SRI grading of shoulders and 10 works
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shows side drains and catch water drains as U or SRI. Road furniture was also contributed to
SRI grading becauséwas graded as U for 11 works. SRI graded wal$ot contain any
structural items that need to be improved but these were simple itemdotinat harm
pavement.

2.12.1.3Maintenance works inspected by SQM

Table2.12 Frequency of U or SRI items leading overall grading as U and SRI for
Maintenance Works

Item Maintenance U SRI
No.
1 Maintenance of road in respect to Restoration of rain cuts and C 20 0
of branches of treeshrubs and trimming of grass and weestis.
Restoration of rain cuts and dressing of berms and making
2 60 0
shoulders
3 The conditiorof Pavement including fillingotholesand patch repair 58 0
etc.
4 | Maintenance of drains, Maintenance of culverts eagseways 63 0
5 Mainterance of road signs amilhitewashingguard stones, Rixing 90 0
displaced guard stoné&/hitewashingparapets of C.D. Works
Maintenance of guard rails and parapet rails, Maintenance of 2
6 ) 76 0
and Kilo Meter stones
Overall Grading 79 59

Maintenance workswere usually shown thi@ghestnumber of unsatisfactory works compared

to arother typeof work. Here for Maharashtra, 79 works were unsatisfactory and 59 works
were SRI at maintenance stage. There was no specific item that was recurrentingddead

U or SRI grading but all contribute almost equally. Biiit, the item that may harm comfort
riding is a condition of pavement including filling potholes and patch repairs shows
unsatisfactory for 58 works. Due to tipeesenceof sites far away irthe rural areas most
agencies and contractors ignore routine maintenance and there waseasein shrubs on
shoulders this leads to tfiest item to become unsatisfactory. Thus maintenance weakko
unsatisfactory due to more than three itemsiatige cause imonrimprovableoverall grading

will be unsatisfactory. Items restoration of rain cuts and condition of pavement are
unsatisfactory and workasonly one unsatisfactory item then it can be graded as U. Thus
maintenance works can show U graglionly if more than 3 itemshowU grading or one of

the second and third items is unsatisfactory.

2.12.2NQM Works Item -wise
2.12.2.10n-going works inspected by NQM
Table2.13 Ongoing works item wise distribution of U ai&RI graded.

On-going Works
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SRI Gradeq U Graded
works works
oM item\Grading u SRI | U SRI
1 Quality Arrangement 1 26 6 26
2 Attention To Quality 6 39 32 28
3 Geometrics 62 0 42 0
4 Earth Work and Sulgrade in Embankmer 0 0 14 0
Cutting
5 SubBase 0 0 20 0
6 Base Cours&Vater Bound Macadam 0 0 68 0
" Bltumllnous Layer Premix carpet Surfa 0 0 18 0
dressing
8 Shoulders 0 0 0 0
9 Cross Drainage Works 3 42 2 22
10 Side Drain andCatchwateDrain 0 18 0 10
11 CcC Seml_ngld pavements and Asiied 5 0 3 0
Pukka Drains
12 Road Furnitureds and18 0 10 0
Overall Grading 0 134 |99 0

In Table2.13,shows itemwisdistribution of the orfgoing works inspected by NQM and graded

as SRl or U. Amon@d34 SRI gradediorks 62 worksshowunsatisfactory geometric properties
such azamber thewidth of carriageway etc. and this isrejorreason for 50% of works to be
graded as SRI during construction.-@ming works are graded as SRI mostly becausetatten

to aqualityitem shows 39 works as SRI graded. Third major item leading to overall grading as
SRI and occurred in many such works is CD works. Thus item geometrics, CD works and
attention to quality are major three items that lead works to SRI.

In the caseof works that are graded as unsatisfactory, the most recurring itelbbase@urse

water bound macadam showing U grading 68 (66%) times among 99 works. While other items
such as geometrics and attention to quality contribute secondly and CB ®aldbase partly.

Thus overall Geometrics ismaajoritem that leads to 104 works among 233 works to SRI or U
grading. Secondly, attention to quality contributed05 works. CD works and base course
WBM contributego 68 works.The majomproblem withon-going works is quality arrangement

and attention to quality combine gives most works as SRI or U.

2.12.2.2Completed works inspected by NQM
Table2.14 Frequency of items with SRI and U grading for works graded 8ithand U

SRI Graded U Graded

Completed Works Works Works
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Completed workslo not have the item quality arrangement as till now system would have got
established well and almost on completion stage where theraéedior equipment. Bustill,
attention to quality, shoulders and base course WBM contribute equally to SRI or U graded of
completed works. Among 13 SRI graded items, road furniture contributes to 9 works and is
repairable item without any harm to gh@ement Shoulders alsshowSRI grading in 8 works

may be due to improper compaction or inadequate shoulder width. baskeef U graded

works base course and bituminous layers contribute highest i.e. 9 works of the 12 shows
unsatisfactory performance agdworks of the item bituminous layers shows unsatisfactory
perform.

2.13Meri Sadak android app

As a step towards transparency and accountability NRRDA, MoRD has started an app to the
public through Google play services and the app free of cost. This agyedastalled on any
androidbasedmnobile phone and any citizen can submit feedback regardinzatdesf works,

guality of works of PMGSY roads to Nodal Departments in state Governments/ NRRDA. The
user can take photographs at the site and submit alondeetiback.

This apphas an interface of uploading the photograph of the selected road section with GPS
coordinatedut most of theural areas face problems with availability of internet connectivity
and network problems. After submission of feedback,uder can monitor the redressal of
his/her feedback through this app. The respective State Quality Coordinators (SQCs) of the
Nodal Department implementing PMGSY will provide an interim response to the user.
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Untildate end of Augustde@ 6764 feedbaclks amopgpwhitheosly r e
20,808 feedbacks were accepted and remaining were rejected walid aeason. Among

20808 feedbacks/complaints 19,977 feedbacks were replied withahreply and 748
complaints were under interim reply. Among thié states people of Maharashtra are second
most awaref PMGSY and recorded th@ghestnumber of complaints (8,401) and feedback

after Uttar Pradesh (12,348). But due lack of clarity about which complaints to be recorded i.e.
this app is for only PMGSYoad and not for other roads, around 70% complaints are
unacceptable and hence rejected by NRRDA.

There complaints and feedbacks of around 3,233 which does not have state name included and
thus not addressed at all, this ifnaitation of this app. Thushere is aneedfor creation of
awareness and demo for registeringoanplaint As well as there is theecessityof making

entry fields compulsory while accepting feedback in order to avoid feedback and complaint of
other roads just because of missing dié location, state or road name. Alternatively, the

total databasean be made available through #qgp so that people can select road first and
thencomplain

Maharashtra has accepted 2,344 complaints and amongtmphkints 2,278 are sent with a

final reply and 66 with amterimreply. In Maharashtr&guneand Thane district registered the
highestnumber of complaints and only very few of them were addressed because others were
not related to PMGSY roads.
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3 Physical Progress and Financial Evaluabn of PMGSY

3.1 Coverage under PMGSYin India

Coverage of Length (km) and Habitations (no.) through
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Figure3.1 Coverage of Length (km) and Habitations (no.) through PMGSY

The Figure 3.1 shows thatcoverage of PMGSY inarious state®f the country Madhya
Pradeshshowsthe highest coverage of length in km followed by Bihar, UP, andHadi
Maharashtra, despite being tthérd largest statéarea wiséands econd | ar g-est 0
wisedthe length and habitations covgeaallocatecunder PMGSYwas less as compared to
other states. Maharashtra stantiggiong all the states iangthwisecoverage. Thaabitation
coverage in Maharashtra state was alsowdsn PMGSY was planned. Thus, tdéocation

to Maharashtra is n@roportiorate to any of the parameters includpapulation, area or road
density anditough Maharashtiaad alarge numbeof habitations unconnected still, there was

no sanction of projectsnder any categotike new connectivity or upgradation. Mahsrd t r a 6 s
rural road network is very large and the roads covered through PMGSY before 2005 has also
reachedhe end of life becoming nefunctional..
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3.2 Coverage under PMGSY in Maharashtra

Total habitation coverage in Maharashtra from
2000 to till date
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Figure3.2 Total habiation coverage in Maharashtra year wise through PMG&Y

TheMaharashtra Rural Road Development Authority (MRRDA) in Maharashtra has connected
1,540 villagedrom 2000 tatill date through new connectivity. The pace for new connectivity

in Maharasht@ was higher till 2009 and laten, it was nearly stagnant due to no sanction of
proposals under this type of roads. Thaugkere existsinconnected habitationihe focushas

not beengiven on new connectivitgnd the PMGS¥MI got focusedonly on upgradtion of
roads.

A total of 9,195 habitations gdenefited through upgradation type of connectifrityn 2000

to 2017 years through PMGSYand II. The @ace of upgradation works wasuch higher from

2004 to 2009 and then for the period 2002044, therewas no sanction of roads under
PMGSY-I for upgradation type of works. But after stag of PMGSY:lI, the upgradation
works weresanctioned and the connectivity pace was increased. &slay,there were no

much more sanctions under PMGYS scher@errenty, less funds were allocated to
Maharashtra despite having tlegestnetwork of rural roads in India. In order to maintain this
network in usable condition, there is@edfor continuedsupport from theentrethrough such
schemes either in the form apgradation or new connectivity. Though PMGSY stopped
sanctioning of projects in Maharashtra, still there are lots of habitation unconnected whose
current population is more than 500 in plain terrain. These habitations were left out just because
of populdion criteria as per the census 2001. Table 3.1 shows unconnected habitations
entered on OMMAS and still not connected
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Table3.1 Habitation coverage and balanaitatiors to be covered in PMGSY

Number of Habitations with Population Range

Eligible

Total

Eligible

Type >1000| 2% | a9 | O | 409 | 249 | <250 | /N
250 g 250 | 100

1 2 3 4 5=2+3+4 6 7 8 9=2+3+7+8
Total number of Habitations (As on-0%-2000) 17477| 13917 0| 31394| 13937 0| 22554 67885
Total number of Habitatiorss per PIU 17493| 13922| 3852| 35267| 13937 468 | 22555 67907
Total number of Connected Habitations (As 0A0442000) 17268| 12999 0 30267 11102 0| 17514 58883
Total number of Connectddabitations Enterelly PIU 17284| 13004 3111 33399| 11102 285! 17515 58905
Total number of Unconnected Habitations (As or0@2000) 209 918 0 1127| 2835 0 5040 9002
Total number of Unconnected Habitations EntdrgdPIU 209 918 741 1868| 2835 183| 5040 9002
Status of connectivity of Habitations covered under State Sche 36 155 70 261 732 31 879 1802
No o_f Unconnected Habitations after deducting Habitati 173 763 671 1607 2103 152| 4161 7200
benefitted under State Program
Total Habitations Coveredill 315t | New Connectivity 178 711 399 1288 516 2 135 1540
May 2017 under PMGSY & I Upgradation 3498| 2213 389 6100| 1190 43| 927 7828
Habitations Dropped and Eligible f{ New Connectivity 3 7 10 7 0 0 10
Reconsideratioby NRRDA Upgradation 1 0 0 1 0 0 0 1
Habitations Dropped and not Eligib| New Connectivity 0 1 47 48 47 0 0 48
for Reconsideratioby NRRDA Upgradation 3 11 9 23 11 6 31
Balance Unconnected Habitatidd#' May 2017 0 51 225 271 1540 150| 4026 5612

Source OMMAS, PMGSY, 3% May 2017
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As per the surveyof theconnectivity status proposed by each state, Maharashtra sthpeitha
forth 7,200 habitations as unconnected urttereligibility criteria of PMGSY¥I. Among these
7,200 habitations which were eligible for connectivity through@3W-II, only 5,620 habitations
were connected. There are still 5,612 habitations that areonaected talate. Apart fronthis,
there are lots of habitations whose populatiaese below 500 as per the census 2001 but have
crossed th&00mark as per theensus 2011 and aeéigible for PMGSY connectivity.

Total length covered under PMGS¥and I

-0

—— Km completed

--e---Km sanctioned

Figure3.3 Total habitation coverage in Maharashtra year wise through PM@SIY (source:
OMMAS, PMGSY date 3%1May 2017)

3.3 Physical pogress at the $ate Level

The data regarding thghysicalprogress of the work was taken from OMMAS 3F'may 2017

The data show thathe statesf Kamataka, Haryana, and Punjab have100% completion as'of 31
may 2017 The states J &K, Assam, Uttarakhand and Jhawklee lowest performing states
having completion of only 54%, 64%, 67% and 69.7% respectively i.e. F€l#tv Maharashtra
state has ahysicalprogress of 9% and isamong thebetter performig state andMaharashtra
stands ' among allstates in physidgperformance Despite having &uge numbeof works,
Maharashtratates physical progress is significant as most of the works have not been.delayed
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State level Physical Progress for PMGIS& on 31may 2017
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Figure3.4 Physical progress of PMGSI¥for all states.
3.4 Physical Progress at the District Level

Physical Progress at District Level for PMG8anhd PMGSYII
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Figure3.5 Physical progress of PMGSN& Il at district level in Maharashtra

In Maharashtra, there areadworksthat ae pending in fewa district which were sanicined

during PMGSY¥I. The districtsof Nanded, Latur and Washim show the lowest physical
performance having only 45%, 57% and 61% respectively. The districts Akola, Buldhana, Nashik,
Gondia, Sangli, Jalgaon and Dhule show approximately 100% completioarké wanctioned
during PMGSYI. The physical performance of PMGS¥ works in the districts Yavatmal,
Osmanabad, and Latur show 10@mpletionof works. While Gadchiroli, Nandurbar, and
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Nashikshow thdowestperformance i.e. 74%, 78%, and 88% respectivigbart fromthis, all the
other districts show performance in the range of 90% to 100%. Only sevendistrave physical
progress less than 95% and more tl99 andthe remaining 24 districts have physical
performance above 95%.

Physical Progress of PMGSY roads for sample districts of the current
study
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Figure3.6 Physical Progress of PMGSY roads for sample districts of the current study

A detaikdevaluation of physical progress in sample districts was done using the secondary data
collected from OMMAS and PI&JFigure36s hows det ail s about of he wol
thesample district for PMGSY and PMGSYII separately. The bifurcation was made witlyge

of work i.e. new connectivity and upgradation to identify which tgpevorks were causing a

delayin execution and ultimately affecting performaicéerms of physical progress. This shows

that there is slight delay in new connectivity type of works in each district lowered the overall
physical progress of the districeéshite having progress of upgradation works more than 95% in

every district except Palghar.

From thegraph,it is clearthatdistricts Ratnagiri, Yavatmal, Bhandara and Kolhapur show nearly
100% completion of new connectivity works sanctioned through PMG@dgram.While the
districts Ahmednagar and Parbhathiow physical completion below 80% and Palghar district
shows 92%The performancesilower in case of new connectivity workgth one ofthe reason
beingthe issues in land acquisition. The upgramatvorks sanctiorstduring PMGSYI program

were incompletion stage in the districts Bhandara, Kolhapur, Ratnagiri, Parbhani, and Yavatmal
having theprogresof morethan 95%. However, tHealghadistrict shows 92% completion being
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the lowest amorgj the sample distrid@ The completion status of upgradation warkPMGSY-
| & Il is above 90% for all sample districts andasisfactory.

The roads sanctioned undeMGSY-II programsshows thdower progress as this includes-on
going works sanctioned durg 201617 and are still in completion phase. The distrigtatnagiri

and Bhandara we good performing districts having more than 95% physical completion and the
districts Ahmednagar, Palghar and Parbhaniaser performingshaving physical progressse

than 80%.

3.5 Financial Performance at the District Level

Financial Progress for PMGS¥& Il for Maharashtra from 2000 to May
2017

% aginst sanctioned cost
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Figure3.7 Financial Progress for PMGSI¥& Il for Maharashtra

The Figure 3.7 shows financial performancat the sate level for PMGSY and PMGSYII.
Thirteen districts shovan expenditure more than sanctioned under PM@&SAXmong these
thirteen districtsthe two districts where this study was conducted are Yavatmal shadit?g

and Parbhani shows 119%. Bdlttese districts havelack cotton soil with very les&alifornia
Bearing Ratio (BR) w@alue leading tancrease irdesign thickessand tlusanover expenditure

due torequirement othe treatment o$oil for stabilization which magot have been consics=l
during the DPR preparation. Similarly, the districts Nandurbar and Gadchiroli shows less than
80% d funds utilization for PMGSY.

In the program MIGSY-Il, only Nashik district showedhore than 100% utilization funds and
almost sixteemlistricts showsan expenditureof less than 80% as on8May 2017 This lower
utilization of fund may be due tbe ongoing projector PMGSY-II. The districts Amaravati and
Nanded recorded the lowest utilization of funds with 59% and d44%n 31 May 2017.There
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are six districts having utilization in the range of 60% to 70% and eight districts in the range of

70% to 80%.

3.6 Expenditure per kilometre of road constructed at State Level

Percentage

State wise Per Kilometer cost for upgradation and new connectivity
works in lakh Rupees
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Figure3.8 State wise Per Kilometeost for upgradation and new connectivity works in lakh

Rupees

The average pdilometrecost for each state varies due to lots of parameters such as geographical
conditions, type of technology, traffietc The wo separate lines shown kigure3.8 arefor per
kilometrecost of new connectivity and upgradation type of raager the secondary datalected

from OMMAS on 3F!'May 2017 It must be noted thahé available data was not updated all

the statediavenot filled it and thus need to be updated. Based on the data avathatdgerage

per km cost is higher iiew states including J & K, Kerala, Punjab, and Tamilndduupgradation

works than that of new connectivity workhe expenditure per kilonee of road constructed at
state level shows that& K and Arunachal Pradesh shdwighest costs of construction per km
lengthof Rs. 91.46 lakh/km and 61.59 lakh/km respectively, the reason being that bbilhyare
regiors. The states Sikkim, Goa, and2dram show least per km cadtRs.5.18 lakh/km, Rs.7.47
lakh/km, Rs.10.93 lakh/kmin case of per km cost for new connectivity type of road, Tripura,
Arunachal Pradesh and Sikkim show the highest cost while Karnataka, Punjab and Tamilnadu
showlowest pekm cost.
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Districtwise ger kilometer cost for new connectivity and upgradation of
roads in lakh rupees
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Figure3.9 District wise per kilometer cost for new connectivitydampgradation of roads in lakh
rupees

The data for per km cost walownloaded from OMMAS website as orf'dday 2017.The data
wasnot updated by all districts regularly and shows blank values for most of the years. Based on
the available data on OMMAS the graphs plotted for each district are shégune3.9. the per

km cost of new connéwity roads for the districtef Nandurbar, Dhule and Raigagre amongs
thehighest in Maharashtra and tbest ranged from Rs.13.23 lakh/km to Rs. 52.90 lakhHwn
thedistricts ofParbhani, khgoli, OsmanabadVardha and Janathe costperkm lengh is less

than Rs.15 lakh/kmnlcase of upgradation type of works, Palghar district shows the highest cost
and is only one district having per km cost more than Rs. 40 Lakh/km. The districts Hingoli, Beed,
Bhandara, Osmanabad, and Latur shows least pexokimand is less than Rs. 20 lakh/km. The
detailedanalysis of per km cost was done for sample districts separately and shown in subsequent
section in this chapter.
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Average Per km cost for PMGSY& Il including and excluding CD work
Cost
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Figure3.10 Average per kilometre cosbif sample district only for pavement

The averageost for one kilometre of length varies work to work due taxsstingcondition,
geographical condition, traffic, thechnologyused etcFigure 3.10 shows theaveragecost of
construction per kilometre in each district. This cost is calculated based on the total expenditure
occurred and length covered. The separate cost of construction was calculated for-PM@ESY
PMGSY-Il as PMGSYI includes new connectivity @nupgradation works while PMGSN
includes thenly upgradation works. The costs were calculated separately one with only pavement
and one with thenclusionof CD wor kds cost.

In PMGSY-1 Palghar district show the highest per kilometre cost of construdtitowed by
Ratnagiri. The costs are higher becautsge numbeof the roads in Palghar district sanctioned
after 2010 having higher costs of construction. Cost of construction was lowest for Bhandara
district. The percentage of CD works cost was éigim the districts Palghar, Ratnagiri, and
Parbhani. Ahmednagar has tiighestnumber of CD works and Bhandara has least.

In general average per km cost for PMGBYs much higher than that of PMGSIY This is
because costs for PMGS\¥are average ofasts from 2001 to till date and for PMGSMhe costs

are amaveragef costs from 2011 only where the increase in commodity prices affect per km cost
annually. In case of PMGSN, there is alot of difference in cost including CD works and
excluding CDworks. Parbhani districghowsthe highest cost of construction for PMG8Yoads

and Kolhapur district show the lowest cost of construction with and without CD wdkalmdara

di strict, CD workoés cost i s | bywRatmagirtdstach The h a t
percentage of CD work cost is highest in district Yavatmal i.e. 23% of the total value and lowest
in Ahmednagar district despite having more number of CD works. The reason beiighitest

of construction in Parbhani districs black cotton soil which requires much more cost for
stabilization and same in Ratnagiri due to laterite soil which has good CBR value.
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3.7 Financial spending on Long Span Bridges (LSB)

Expenditure on LSB in Crores
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Figure3.11 Expenditre on LSB in and total expenditure in PMGS§ll values are in crores)

As the PMGSY aims at providirggl-weatherconnectivity to habitation, sometimes this includes

bridges forcrossingthe rivers with long span. The sanction llmmg-spanbridgeswasmade with

separate proposals. The graph in figure 3.11 shows details of all the LSB works in
Maharashtra. Only two districts i.e. Latur and Osmanadamiv more than 30% of costs of
proposalsasLSBcost. Ninetem di stri cts have LSB costods perce
cost. Highest expendituspentby the districts Jalana, Latur, Dhule and Osmanabad onndsiB

in Maharashtra. Least expenditure was recorded in Ratnagiri and Thane district.

3.8 Financial spending on Research and Development Project

PMGSY have research and development project for new material or new technology
implementation. The~igure 3.12 shows details about all the R & D works carried out in
Maharashtra in various districts with expenditure. R & D works were implemented in 21 districts
of Maharashtra withthe highestlength in Nandurbar district followed by Chandrapur and
Ahmednagar. In most of tlkstricts,there is dot of variation in thecost of technology and normal

cost as it is dependeon thetype oftechnologyused. The cost for waste plastic, RBL 81 is much
less while the costf the technology for Geotextile for subgrade improvement is very high.
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Ahmednagar district shows tighestcostof new technology followed by Dhule due to use of
geotextile for subgrade stabilization.

Expenditure on R & D Projects
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Figure3.12 Expenditure on R & D Projects in Maharashtra

3.9 Financial Spending on New connectivity and Upgradabn
Works

PMGSY-I program has two types of works i.e. New connectivity type and Upgradation type. The
funds were sanctioned separately for biythesof roads. The detailed analysis of expenditure
spent on these two types of roads in sample district st Figure 3.13. Bhandara district
doesndét have any new connectivity road sanct.
of works. Only 16% of the total expenditure spend on all types of works was sper@wo
connectivity type of works. Palghar district shows highest expenditure spends on new connectivity
type of road followed by Ahmednagar district. In the districts Parbhani and Yavatmal less than 5%
of the budget was spent allocated to new connectivitsks while in the district Kolhapur and
Ratnagiri the percentage expenditure spent on new connectivity works was less than 10% but more
than 5%. Palghar is the district spending 70% ofatfm@untfor new connectivity and only 30%

on upgradation as thereeve lots of unconnected habitations in tribal blocks. Ahmednagar district
recorded thdnighestspending on upgradation type of works among all the seven sample districts
followed by Yavatmal. Bhandara, beingmall districtwith theonly upgradation worksecorded

second lowest expenditure amongsalimpledistrict.
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Expenditure on New Connectivity and Upgradation works
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Figure3.13 Expenditure on New Connectivity and Upgradation works
Recommendations

1) Due to low maintenance budget for such huge network in Maht&te maintaining and
reconstruction of whole networks is not possible fordta¢ealone. Thus, there isreeed
for continued support from treentrefor development of rural roads so that the optimal or
core network can be kept in-alleather accessiblcondition.

2) After complete connectivity to all the habitations with population more than 500 through
PMGSY, there is need to focus on habitations wiplopulationless than 500 and need to
be coveredy PMGSY or Mukhya Mantri Gram Sadak Yojana (MMGSY }he state

87






4 Environmental Impact Assessment

4.1 Introduction

The overall impact of PMGSY roads on the environment was evaluated byhes8tgategic Life

Cycle Sustainability Tool (SLCSA) developed by CTARA, IIT Bombay in Association with
NRRDA, MoRD New Delhi. The environmental impact analysis was done for life cycle
inventories of different emissions during material production, transportation and placing a road
based on DPR as well as actual quantities executed as per measurement book. Ultimatesy all typ
of emission were calculated and the life cycle assessment is presented in the form of endpoint
indicators denoting impact on the environment, human health and resource depletion due to
construction and uses of tmead The tool considers the emissionght from raw material
exploration, transportation to manufacturing plant, transportation to site and placing on the site to
uses by vehiclesntil the end of the roads life.

The input data needed for the tool is basic data used dilmegstimate prepation oractual
execution of items on thield. This tool calculates the required materials quantity utieg
executed item. Emission during manufacturing and transportation are calculated for the required
materials quantityThe data has been divideato two forms i.e. preferred data and mandatory
data. The DPR data which was easily available with the PIU and which can be obtained from PIU
is called as Mandatory data and the data on which contractors payment is not dependent is not
recorded in DPR or K and this data is needed for environmental impact assessment is called as
preferred data. Preferred data need to be maintained in inventory form by each PIU if the tool
needsto be fixed with their system to analyse the environmental impact of rural. rohds
preferred data can be calculated by tibnd itself based on some assumptions mentioned in the
database of the tool. The detail list of data used i.e. both mandadnyreferred is given in the
Annexurell at the end of the report.

For the currenstudy,seven districts were selected for the environmental impact assessment. The
DPR and MB of the four roads from each district were collected except two DPR and two MB
from Kolhapur which were not received from the respective districts Phid.quantties of
materials usedutingthe construction and maintenance of road mainly during earthwork, wearing
surface (bituminous), cross drainage and gutter works, cement concrete pavements, restoration of
rain cuts, maintenance of shoulders, repair of pothahes patchegtc were calculated using
SLCSA tool based on executed quantity of these wofrke transport of materials data was
collected from théead charbf the DPR and traffic survey data was also collected from DPR based
on traffic survey. Environental impact is expressed terms ofmidpoint indicators such &
climate change, terrestrial acidification, marine eutrophication, photochemical oxidant formation,
particulate matter formation, human toxicity, marine ecotoxicity wasplation and fossil
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depletion.The detail environmental impaat the 26 PMGSY roads in terms of different midpoint
indicators is explained further.

4.2 Energy usage in different phases of roadfe

The energy is used for different activities such as transportation of rawiatsgteranufacturing

of materials, transportation of manufactured materials and dsgng theusage of roads
calculated in different phases of road life such as during construction of thenaatenance of

the road and usag# the road. The chart lmev shows the total energy used in thiferent phase

of the roads lifecycle. The detail bifurcation of energy uses in each phase is described afterword
in the same chaptefhe energy usage at different stages of road construction such as during
constrution, maintenance and after construction ofribedis givenin Figure4.1 for both DPR

and MB data. The energy is used in the form of fuel to rumiehineryand vehicles which are
involved in the construction worRhough, mat of the energused in the usage phase i.e. after
the construction ofhe road, ltere § also some amount of enerngyed during construction and
maintenance of the road because of the use of vehiclesactdneryfor the work.

1. The hghest energy is ugdn the usagphase and the contribution of energy uses is calculated
based on the current traffic survey and estimated traffic on the road with the assumption of 6%
annual growth as per IRC standards.

2. 65% of the energy uses is consumed in tlgeghag of the lifecycle of the road.

Only 13% of the energy is used during the maintenance phase of the roads life.

4. 23% of the energy is used for tbenstructiorof the road and this energy is mainly utilised for
the material production and transportation.

5. The actual energy uses is less as predicted bipth@nd need to be calculated based on the
actual traffic reached on the road. As most of the haadchieved traffic growth of 6%.

6. There is alight differencen the energy uses as per DPR and as per.&BParticularly in the
construction phase of the road as the estimated items may vary and exceed or decrease during
execution of the road.

w
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Energy usage (GJ), DPR data Energy usage (GJ), MB data

= Construction = Maintenance = Usage = Construction = Maintenance = Usage

Figure4.1 Energy usage during road constructionall 26 PMGSY roads

A. Construction Phase
During the construction of thead, materialsusedneed to be produced from raw material and
transported to the site.h& overall environmental impaoeedsto be calculated based dine
material production and transportatiof materials. Energy is required for the production as well
as transportation of the matesai both phases i.e. construction and maintenance is shown in the
chart below.

Materiab often rawneedto be transported to the siteom exploration to refieries or
manufacturing plants. In this proces®mchineries of different types are used whichfuséas the

form of energy. Dozers, JCBs, static and vibratory rollers, water tankers, bitumen sprayers, air
compressorstc aresome othe names amachireryinvolved in the activity of road construction.
Thesemachineriegontribute to energy uses as well as emissions and need to be considered in the
environmental impaadf roads. Energy used in tlkenstruction phaster the material production

is highesffor bitumen and the contribution is 40% of the other materials. The chart below shows
the consumption of energy during the transportation of different materials for the construction of
the road.

1. Hot Mix Asphalt is asecond produair material consumingighest energy i.e. 29% of the
total energy in thenaterial productiomf theconstruction phase
2. The least energy is used for borrowed soil material and bitumen emulsion.
3. There is aslight differencein quantities executed and estimated. Thus there Is litt
difference in the energy consumption as per DPR and MB.
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9.

The energy used in the transportation of the materials durirgptistruction phasef the

roads is more compared to production of material irctimstruction phase

Even in transportation omaterial during construction highest energy is utilized in
transportation of aggregates i.e. 71% of total energy used in transportation is used for
aggregate transportation as per MB but it was only 68% as per DPfRemedvariations

need to be consideréa get more updated information as on actual basis so the EIA should
be calculated based on the actually executed data.

The second most energy consumption was recorded for borrowed soil transportation and
is 26% of the total transportation energy uses@tonstruction phase

By reducing lead and using locally available aggregates the same energy uses can be
reduced.

There is very less energy consumption for transportation of bituminous products such as
bitumen, bitumen emulsion, and Hot Mix Asphdlhe total energy uses in transportation

of bituminous products is 6% of the other material transportation during construction phase
Energy used for transport of aggregate is seven to eight times to that of manufacturing of
bitumen and thus this need toreeluced by taking advantage of locally available quarries.

10. Even transportation of borrowed soil contributes second highest in the construction phase

of the road as compared to other activities.

Construction:BT: Construction:BT:
Energy for Material Production Energy for Material Production
(GJ), DPR data (GJ), MB data

39701.85

, 29% 39701.8

55322.25 5, 29%

, 40%

54931.7
4, 40%

4686.12 3905.1
3% 3%
24914.53 25018.6
8, 18% 14435.85 74,19% 12522.3
. . 3,10% 54, 9%
= Bitumen Bitumen Emulsion = Bitumen Bitumen Emulsion
Aggregates Borrowed Soil Aggregates Borrowed Soil
= Hot mix Asphalt = Hot mix Asphalt
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Construction: BT: Construction: BT:
Energy usage in Transport (GJ), DPR Energy usage in Transport (GJ),
data B data
11624.18 11598.14 13693.88 11624.[¥I11598_1
o 7, 2% 4. 20 81,2%_ 47,2%  9137.93
1578065 £ 4, 2%
1, 26% ‘
134595.
78, 23%
410269.8 412131.
06, 68% 237,
71%
Bitumen Bitumen Emulsion Bitumen Bitumen Emulsion
Aggregates Borrowed Soll Aggregates Borrowed Soll
= Hot mix Asphalt = Hot mix Asphalt

Figure4.2 Energy for Material Production and Transportation during construction

B. Maintenance Phase
During the maintenance phase oftbad,there is aneedfor continuous repair of road periodically.
The maintenance work includes filling potholes, dopsjdworks where ravelling is more,
removing branches of trees which do not permit smooth travelling, clearing the wastes along the
cross drainage and culverts etc. For such activates there is need of matenaslandrywhich
contributes to energy consutign. The energy is utilised for botproductionsas well as
transportation of the materials. The following figure shows energy used in the maintenance phase
of the roads life for different purposes such as material production and material transpaditation.
uses of energgependupon the maintenance activities dane Right now the maintenance data
is not available that much accurately thus the energy uses is calculated based on the estimated
maintenance plan from DPR and need to be updated by PlUofer precise results. The energy
usage in transport during maintenance work is as shown in the figure for both DPR and MB data
separately. Maintenance work requires raw materials like bitumen, soil, aggregates of stone, metal,
rubble etc. and is not availlemear the site.

1. The highest energy is consumed for the transportation of borrowed soil during maintenance
activities i.e. during the cleaning the trenches and shoulders. The percentagefd%
total energy used in theansportatiorof materials.

2. A second highest iterthat uses the energy is ttransportatiorof Bitumen emulsion and
thethird most items thetransportatiorof Hot Mix Asphalt.
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3. The materialproduction forthe maintenance phase consumes very less energy as the
material requiremeritself is very less.

4. During maintenance of road highest energy is used fopribguctionof hot mix asphalt
for patching and repair work or for resurfacing work or surface dressing works.

5. The energy uses in maintenance phase is completely dependbaperformancef the
road and which need to lsalculatedbased on maintenance strategies adapted based on
prediction models.

Maintenance:BT: Energy usage for Maintenance:BT: Energy usage
Material Production (GJ), DPR data for Material Production (GJ), MB
data

= Bitumen Emulsior= Borrowed Soil = Bitumen Emulsior= Borrowed Soil
= Hot mix Asphalt = Hot mix Asphalt
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Maintenance:BT: Energy usage in Maintenance:BT: Energy usage i

transport (GJ), DPR data Transport (GJ), MB data
650.85 650.85
7% 7%

= Bitumen Emulsior= Borrowed Soil = Bitumen Emulsior= Borrowed Soil
= Hot mix Asphalt = Hot mix Asphalt

Figure4.3 Energy usage for material production during maintenance

4.3 Mid -point indicators.

SLCSA tool gives EIA in the form a#ndpointindicators which ultimately affect human health,
environment and resource depletion. @e&iledmpact in the form of endpoint indicator is listed
below with acomparisorof data from MB andPR for all the phases of roads life i.e. construction,
maintenance and uses.

4.3.1 Impact on climate change

Impact on climate change is due to emissions like 2C&hd CH during production and
transportation of materials and uses by different vehicles. Impdbealimate change is denoted

in terms of kg of C@and all the other emissions are converted to kg equivalent afCithate
change is aneasuref global warming and the gases that are responsible for global warming are
like COp, CHs comes out in althe phases of the roads life. The emission inventory was prepared
for all the activities such as transportation of raw materials, production of material and
transportation such materials to the site.

1. Highest emissions were estimated during the uses phtseroad due to uses by different
road users. The percentage conttitn due to uses of the road is around 49% and these
are simply based on the estimated traffic as mentioned DPR.
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2. Secondly;30% of the Green House gas emission was contributed in théemance phase.
The maintenance activities may vary and the percentage can be redbequkeiformance
of the roads better.

3. At all the phases there is large emissions are contributed due to site emissions during
different activities and contribution dog maintenance in percent is 29%.

4. Thereareminimum emissions during the production phase of all the phases of the road and
their contribution is less than one percent.

5. There is variation in the quantities executed but this does not haoresalerablempact
on the Green House gas emission and thus based on the DPR quantities EIA can be
calculated to near approximate.
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Figure4.4 Impactof climate change

4.3.2 Impact on Terrestrial Acidification

Terrestrial ailification is mainly caused by atmospheric deposition of acidifying compounds. The
acidifying components are the one with23Md NQ. The emissions from all the activities were
calculated in the form of SOand NQ and converted to SOequivalent. The teestrial
acidification is measured in terms of kg S€yuivalence. The results due to ttmnstructionof

the 26 roads are represented in the following figure. Interpretation of the igrapbmerated
below.

1. The terrestrial acidification is measuredenns of kg equivalence of S@nd the highest
contribution is due to uses phase of the roads life. The contribution of uses phase of the
roadin terrestrial acidification is 55% to that of all the other phase.

2. Site emissions during construction of the roadtributeto 25% of terrestrial acidification
and there is alight changen the quantities executed and estimated.
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3. The variation of emissions from DPR and MB are 3% and thasationsare due to
variation in the executed quantities.

4. Least contributio towards terrestrial acidification is due to thaterial production phase
of construction and maintenance phase and the percent contribution is less than three
percent.

5. Highest contribution to terrestrial acidification is due to uses phase of the Hoactbby
construction phase and lastly maintenance phase.
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Figure4.5 Impact on Terrestrial Acidification

4.3.3 Marine eutrophication

The marine eutrophication is caused due to nitrogen and ammonia and theresrassireleased
into the marine during exploration or in the refinery. Marine eutrophication is mainly an
enrichment of water bodies with arcess amouraf nutrients whichinduces growth of plants and
algae and may result in oxygen depletion of the miaey.Marine Eutrophication is measured in
terms of kg of Nitrogen equivalent. All the ammonia andi/d€@ converted to kg equivalent of
Nitrogen.

1. The highest contribution to the marine eutrophication is by the users of the road during the
uses phasd.he percentage contribution is 48% and totally based on the estimated traffic
in the DPR.

2. The construction phasef the road has @econd highest contributioto the marine
eutrophication and the percentage of contribution is 44%.
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3. During the constructio phase of theoad,the maximum emission is caused due to site
emissions and the percentage of site missions is 34%.

4. Least contribution to marine eutrophication is caused imthmtenance phasand the
percentage contribution is only 7%.

5. Material prodation phase does not havsignificant impacbn marine eutrophication as
compared to site emission and uses phase.
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Figure4.6 Impact on Marine Eutrophication

4.3.4 Photochemical Oxidant Formation

The photochmnical oxidant formation occurs mainly because of the reaction of sunlight with
emissions from fossil fuel combustions. The fossil fuel combustion is happening in the combustion
engine of eaclvehicle which wasused to supply materials to the siteachiney uses during
construction and maintenance of tisad and uses of the road by vehicles throughout the life of
the road The photochemical Oxidant Formation is measured in terms of kg equivaldonof
MethaneVolatile Organic Compounds (NMVOC). All thelar emissions i.e. CO, GHNOx and

SO are converted to NMVOC equivalent withactorof conversion. The chart below shows the
details about the photochemical oxidant formation due to 26 roads lifecycle impact.

1. In the photochemical oxidant formation isajorly due to the emission during the uses
phase of the road due to uses of the road various vehicles throughout the life of the road.
The percentage contribution of the uses phase of the road to the photochemical oxidant
formation is 56%.
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2. The second majophaseof the road which contributes to the photochemical oxidant
formation is construction phase having 31% emissions of different potential gases.

3. Third and thelast phase is maintenance phase havingcdaributionof only 12% to
photochemical oxidarformation.

4. Inthe constructiophasesite emissiorontributedargely with 19% contribution and 10%
by transportation of materials during construction.

5. There is little variation in the percentage contribution in the construction phase as per DPR
data andMB data. MB data shows 0.5% less contribution intthasportof material and
0.8% less in site emission phase.

Photochemical Oxidant Formation
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Figure4.7 Photochemical Oxidant Formation

4.3.5 Particulate Matter Formation

Particulate mattealso known as particlgollution is a complex mixture of extremely small
particles and liquid droplets that get into the air. These particles in the air are either directly emitted
when fuel is burnt or indirectly formed when gaseous pollutants turnanticydate matter. Once
inhaled, these particles can affect the body and cause serious health effects. As fuel is burnt during
the transportation there is more potenfiai particulate matter formation. Particulate matter
formation is majorly due to themissionof particles in the lifecycle of the road. Particulate matter

is measureth terms of kg equivalence of PM10 particles. The details @heuimpact of the road

on particulate matter formati@aregiven in the chart below.
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1. Particulate matter fornti@n occursin the construction phase itself during transportation of
the materials and placing of the materials. The percentage contribution of the construction
phase to particulate matter formation is 97%.

2. Maintenance phase and uses phase contribute8%nbnd is negligible in comparison to
the construction phase

3. The highest percentage contribution is due to transportation of the materials to the site
during the construction phase. The percentage of transportation is 92%.

4. There is still variation in th percentage shown by the DPR quantities and quantities
executed i.e. MB quantities. The variation is 3.4%.
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Figure4.8 Particulate Matter Formation

4.3.6 Human toxicity

Human toxicity is measured in kg iDRichloro-Benzene equivalent and is antlex that reflects

the potential harm of a unit of chemical releag®d the environment. The major emission
responsible for human toxicity is phenolic compounds. Phenols witDitldoro Benzene are

very harmful. The blow chart shows the human toxicity caused due to 26 rural roads. Despite
having very less emission of such products the potential of harmfulness is very high and thus need
to be taken care of.

1. Human toxicity is caused during tbaly material productiophaseof the road as the during
the material production phase while refining the petroleum products such harmful compounds
are released.

2. There is no contribution of uses phase to human ecotoxicity indicator and even in construction
and maintenanc@hase,only material production phase hascantribution towards this
indicator.
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3. Material production during construction has highest i.e. 98% and only 2% is contributed
maintenance phase which can be varylagending oithe maintenance activities.

Human Toxicity

Usag

Construction Maintenance e

8

Site Emissions  §

Transport  § MB mDPR

Production @ 131
Site Emissions  §
Transport  §

PO U O O E%B?

0 100 200 300 400 500 600
103kg 1,4Dichloro Benzene eq

Figure4.9 Impact of road on Human Toxicity

4.3.7 Marine Ecotoxicity

Marine Ecotoxicity is caused by natural or synthetic pollutants which are released to the
environment. The ecotoxicity is measured in kg-DRidhlorobenene equivalent. Phenolic
compounds are responsible for the marine ecotoxicity. Phenolic compounds were used in the
refinery of bitumen extraction process. Thus, only production phase of maintenance and
construction is responsible for this typeenfdpointindicator. The below chart shows the details
about ecotoxicity caused due to 26 rural roads. The marine ecotoxicity caused due to such large
number of roads is very less and is 0.1 mg equivalence of 1, 4, Dichloro Benzene and is very
negligible.
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Figure4.10 Impact of road on Ecotoxicity

4.3.8 Water Usage and Water Depletion

The volume of water used per kilometre of road is shown in the figure for DPR and MB data.
About 99% of the total water is used at the tiohenaterial production foconstruction stage of

the road. The moisture content in the soil is important during compaction of the road and the degree
of compaction depends on the water content in the soil. Compaction is done to achieve maximum
density inthe soil so that there would be no settlement in the future. And also at the time of
maintenance of thead,a small amount of water is used to avoid dust particles which are added
during the time of work to the surrounding area.

102



Water Depletion
25000

20000
15000
™
S
10000
5000

0 R
Productiorransport EmissiorProductioriTransport Emission

Construction Maintenance Usage

mDPR = MB

Figure4.11 Water Depletion

4.3.9 Fossil depletion

The fossil depletion due to the construction ofribedis given in the figure. Lots of vehicles and
differenttypes of machineryere used during the construction of thadfossil fuel is extracted

from the ground and used as fuel for all type
fuel depletion is measured in terms of tonnes of oil equivalent or kg of oil equivalent. Highest

fossil fuel consumption was recorded imstruction phase only for production of bitumen. The

overall 7913 tonne of crude oil was used for the construction of the 26 roads surveyed.
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Figure4.12 Fossil Depletion
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5 Socioeconomic Evaluation of PMGS

5.1 Introduction

PMGSY program s introduced to connect the unconneatdldges which do not havauch

traffic. Every road ismeant to give returns in terms i@ducing time, vehicle operating cost
and accident cosias direct benefitsThe taffic on therural roads idess hence the direct
benefits maynot be enoughdr economic recoveryHowever,these roads$elp in uplifting

rural poverty i.e. socioeconomic benefits called as indirect benefits. Thus it is important to find
out indirect benefits of sticroads.The socioeconomimnpact is evaluated for this purpose in
this project.

5.2 Methodology

The methodologydopted for socioeconomic evaluation wased orsocial science research
methodology. Firdy al stakeholders were identified who are directlynalirectly affected by

the constructionof the road Thereafter on focusing major stakeholders i.e. benefitted
inhabitants major sectors and indma were identified for carryingut thesocioeconomic
impact of theroad The indicator framework and settolder identificatiorare discussed
further in this chapteBased on potential secs@nd indicatorsa questionnaire was prepared
which containsqualitative as well as quantitativelosedended questions regarding the
situation before and after roathe daawascollected byusing differentapproaches.

1. Individual intervieve

2. Focused group discuss®n

3. Secondary data from PIU and otlseurces.
To collect the primary data, face to faodividual interviews werecarried out usinglosed
endedquestiomaire surveywhile in habitatiors, household surveys were carried out. To get
adispersedsample in a habitatigrour team gotlistributedto differentregions of thevillage
so that inclusiorof all types of families werassurd. However, in some habitans, where
household survey was not possijlitesuch circumstansegroup discussiawerecarried out
to collect the data. The data is completely perception based and thus we tried waityitige
age of roads and avoided roads that were built rgcenttery old.
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5.3 Stakeholders involved in PMGSY

Local community [ School Staff or Teacher
ANM or PHC Worker | S —» Farmers

J 2 .
2

ot m -
in

Doctor — — PMGSY Workers
ShoplEnterprise Owner [« 1 = PMGSY Contractor

Figureb.1 Stakeholders involved in PMGSY

5.4 Sampling

Sampling for the socioeconomic survey was discussed in the chapter onehigaslirigl . 6.
Sampling for thesocioeconomistudy was done based on different types of connectivity type
i.e. new connectivity and upgradatidine populatiorof the habitation was the other paeter
considered in samplinglhe Maharashtra state is dividetto its agroclimatic zones. In
Maharashtraywe have ninegroclimatic zones. In eachgroclimatic zone,one district was
selected. The Agro Climatic Zone Map of Maharashtra adeptedfrom Department of
Agriculture, Government of Maharashtra. Theethagroclimatic zones i.e. Western Ghat
zone, Sub Mountain zone and Western Maharashtra Plain zone were representedrenth the
thin strip. So within this three transitiazone,only one district was selected.

In each of theaboveselectedlistrict, four roads were selected for socioeconomic evaluation,
environmental impact assessment and performance purpose. Out of thesadsfwo roads

were of New Connectivity type and two roads of Upgradation. The selected two roads from
New Connectivity and Ugradation were further divided into different population size one of
each 500 and 1000 population. But In case of hilly region population size of 250 was
considered. Further in particular district where either only New Connectivity or Upgradation
roads wee available, the roads of different age were taken as sampling strategy but the
population criteriaemainthe same.

5.5 Sector and Indicator Framework

In order to studythe socioeconomic impact of thead,it was necessary to find out which
sector the connérity affeced the most. Mjor sectors were identified to include a
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guestionnairewhich could help to find the impact of theoad in the day to day life of
beneficiaries. Eaclsector subclassifiedinto indicators Collecting data on all such sub
indicators takes too much time in tearveyand thus only &éew of the indicatorsvere selected
and analysedt state level and district leviel thefurthersections.

1) Transport Indicator
Thesubindicatos of transportvereused to understand the effect offica fleet, trade, sadty,
revenue, and accessibilidue to theconstructionof the roadresulting in the cange in the
patternof transportation.

1 Increase in number of vehicles
State transport facility
Increase or decrease in frequency of travel
Gender wise travel pattern
Reduction in time due to road

6 Change in pattern of travelling
2) Agriculture and Allied sector
The parameters like agricultyseoduction and productivityelpedus to understand the change
in land usage, dependency omtifeer, change in production and productivity of crops, the
price ofgoods, and thetatusof beneficiaries.

g b Wi

3) Small Scale enterprise Sector
To know the other source of income apart from agriculture and introduction of new facilities
or technology and othevailable opportunities.

4) Employment and livelihood generation
This indicatorfocusedon the available credit, local market, land price, livelihood and change
in basic needs of the beneficiaries in dag'to daylife.

1 Land price change

2 Livelihood

3 New livelihood generated due to road
5) Education sector
Education sectohelps us to understand the educational progress both qualitative and
guantitative. It can also help us to understand gender wise, age wise, caste and religion wise
change in educatiah pattern.

1 Change in education pattern gender wise
2 Dropout rate in schools
3 Rate of absentee of teachers
4 Change in education awareness
6) Health Sector
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It gives anideaabout the health of the population. It indicates the ease of gettmefaa
facility such as doctors, vaccinatietc.
1 Ease of getting medical facility

This indicator helps to understand the womarnrpt i ci pat i on,

2 |

ncreased

frequenc

3 Vaccination drive coverage
7) Social Network indicators/Social Interaction Indicator

interaction with nearby habitation anthrketplaces

soci al

8) Indicator for PMGSY workers/Stakeholders involved in PMGSY road construction
To understand the participation of the locals during the construction obd#uk various

stakeholdergcluded in thesurvey Thefocusis on the facilityprovidedsafety, and education
available for them during their involvement in constructibheir awareness regarding rules

& regulation andyenderwise involvement during th@roject will throw light on theibeing
misledor discriminaed

9) Other indicators/Poverty Alleviation

These indicators indicate that construction of ribeed hasbroughtprosperity to the lives or
not. Whether there is any change in there per capitanecdood habit, job availability,

empowerment, security amiuchmore will indicate whether the society is healthy or not.

5.6 Socioeconomic evaluation at State Level

5.6.1 Sample Size
The sampling criteria for thgocioeconomic studwas based on the three paragnghamed

type of connectivity, thageof the road and population of the habitati®he selected roads,

gat h

habitations benefited with the road, population of the habitation, number of households in the
habitation and sample size selected forgtuely of s@ioeconomic impact is given ihable

51
Table5.1 Roadssampledor socioeconomic evaluation
ST Block Road Name Village/ Habitation Populati| Househo| Samp
no on Ids le
1 | Parner ODR 131to Kutewadi Kutewadi 690 138 13
2 | Parner Hunga- Mungashi Mungashi 812 162 14
Dhavadewadi,
3 | Nagar Gundegaon to Dhawadewas Chaudhariwadi 550 110 14
4 | Nagar P!mpalgaon Kauda Boyarepathar 995 199 20
Hivarebazar
5 | Parbhani SH.44IthIapur DeshmukH Ithlapur Deshmukh 1412 282 26
Raipur Road
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6 | Palam SH 219 to Wadi (kh) Wadi Kh 718 144 30
MSH 2 to Puini Adgaor] Adgaon,
7 | Palam Wanbhujwadi Road Wanbhujwadi 620 | 124 | 23
8 | Palam MSH 3 to Ramapur Ramapur, 540 108 19
Ramapur Tanda
9 | Kalamb MDR 14 to Mategaon Mategaon 653 131 27
10 | Kalamb MSH 3 to Sonegaon Wand wangii 800 | 160 | 28
11 | Kalamb MSH 3 to Aloda Road Donoda,Aloda 1052 210 14
12 | Darwa Wagad (BK) to Rajivhagar | Rajivhagar 836 167 17
13 | Bhandara Garada (Jangl)) to Garad Ravanwadi, 1863 373 27
(BK) Kurshepa
14 | Bhandara SH 271 Bhandara to Wartl o2 hoqi 1015 | 203 | 28
SH 271
15 | Tumsar Tumsar to Pipra Road Pipara 993 199 14
16 | Pauni MDR 35 to Chichal Chakré opicpa 3000 | 600 | 19
Adyal
17 | shahuwadi | SH 125 to Nandgaon Sonuri o 1y 1309 | 262 | 18
Patilwada
18 | Shahuwadi MDR 9 to Parli Parali 1354 271 20
. Deulwadi,
19 | Bhudarghad | 51 120 to  Tiravade i 896 179 | 30
Devulwadi Devarde : .
Simalwadi
Bhatwadi Adye Tale
20 | Bhudarghad Patgaon to Bhatwadi Tambachiwadi, 669 134 13
Talewadi
. Fungus
21 | Sangameshar | Pochari to Fungus Chalkewadi 674 135 6
. . | Agarwadi,
22 | Sangameshwa MDR 33 I_Dlngam Agarwz_ad| Kharandewadi, 195 39 14
Khadewadi to Guruvewadi )
Guruvewadi
Dhamapur TF Sangmeshw{ Bhayajewadi, "
23 | Sangameshwa to Bhayjewadi Rautwadi Bhudwadi 578 116 GD
24 | Guhagar Pacheri Agar Ramnewadi | Ramanewadi 539 108 GD*
25 | Palghar NH 8 to Bahirifonda Jayshet 644 129 GD*
26 | Palghar Valve to Chipatpada Road | Chipatpada 418 84 GD*
27 | Jawhar Fi; d28 to Sagpani Pachgy o apyd 262 52 | GD*
Jansar - Kharvand Nyahalg , "
28 | Jawhar BK to SH 30 Road Radhanagari 330 66 GD
Total 24417 4885 440

*GD=Group Discussion
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5.6.2 Impact on Transport sector
5.6.2.1 Usage of the road by other habitation as the primary route.

The road connected to thidlage is used by nearby bd#ations or the Haitations beyond this

village whenit is the shortest or fastest route to thearby marketplackom that habitation.

The road surveyed in this evaluation stadisogive better connectivity to varying number of
habitations. The road iBhandaraS H 271 Bhandar a whioh iswaar toh i SH
Bhandara towrtaters tdraffic of approximately8 habitations as per the residents. The graph

shown inFigure5.2 Number of Habitations connected using the rth@thumberof habitations

using the road.

1 Among the selected roads, 35% roads targeted for single habitations are used by two
habitations.

1 The percentage of roads that were used by three habitations is 30% and 19% roads are used
by four and more habitations

1 Only 16% weredeadendroads and serving connectivity to only one habitation.

Thus, the roads used by PMGSY are used by other habitatitims sinroute due to faster
and shorter distance. Before the r@aerebuilt, most of the other habitations werengsotrer

routes or the same route whiidok longertime.
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Figure5.2 Number of Habitations connected using the road
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Frequency of roads

7,19% | 6,16%

11, 30% 13, 35%

One =Two =Three = Four and More

Figure5.3 Number of roads serving diffent number of habitations

5.6.2.2 Average number of days road closure for access before and after road

The habitations which have been nented for the first time i.énew connectivityoadhave
shownaccesglosuremany atimesbeforethePMGSY connectivity nostlydue to rais,during
monsoon The details about each habitation are given in district wise analysis in this chapter
further. TheFigure 5.4 shows that theumber of habitationg/hich reported theclosing of
roadsfor anumbe of days per year before and after ttmmstructiorof road under PMGSY.
Amongthe 37 habitations surveygeahly 9 habitations reported no closure of the road before
PMGSY road. The closure of the readas mainly in the monsoon seasas the roads which
aremade up of gravel anchurum due to heavy rainfall muid left behindandthe one and

only optionis thatof walking through mud. This has @ampacton all the activities such as
education, health, and atlarketrelatedactivities during such condan.

V Nine habitations i.e. 24% of the surveyed habitatltadiess than five days closure of the
road annually before the construction of PMGSY soad

V There are 32% habitations i.e. total 12 habitatiwhigh reported closure of the road more
than 30 dayannually before construction of the PMGSY road.

V Ten roads i.e. 27% of the roads were closed during monsoon for the peric@®Ha@s
annually before the construction of PMGSY road.

V Three roads reported 5 to 10 days closure and remaining three rpadede030 days
closure annually before construction of the road.

V After the construction of PMGS¥bad,there wereno road which wereclosed more than
5 days annually. Howevelew roads reported-8 days closure due to heavy rain as the
cross drainagavork structureis of Gubmerged typEand in such heavsains, the water
floods over the bridge.
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Number of habitations vs. No of days road is closed
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Figure5.4 Average number of days the road is closed before and after road

5.6.2.3 Availability of Public Transport facility

The connectivity to village improvesansportation facilityand when there is goodroad, the
governmentextendsits support byprovisioring public transport facility to such villages.
Wherever there is good road amdell-populatedvillage, the state transport bus starts to halt
in the village. Among all the surveyed habitatigngery few habitations(five habitation)
alreadyhad acces®tpublic transport facility. Most of the habitationg genefitedrom public
transport facility after theonstructiorof PMGSY road.

V Almost 32 i.e. 86% of the habitation reported that thveas no public transport facility
before the construction of PMGSY road.

V Among the fivehabitationswhich already had access to public transport fagilitye
frequency ofbuses hasncreased significantly to more than five in each case except
Bhoyarepathar in Ahmednagdistrict.

V There were only five habitatiomaut of 37which hadanaccess to public transport facility
before the PMGSY road, among these finbitations,one habitation hathree trips of
statetransport bus and four habitations has two trips daily.

V After the construction of the PMGSY road, public transport facilityosw available in 24
habitationsout of 37i.e. almost 65% habitations got connected tglopublic transport
facility which previously was only 15%ndnow only 13habitationsstill do nothave any
public transport facility.

V As of now, four habitation shows public transport facility with more than four trips a day,
six habitationswith thrice a day, terhabitationswith twice a day, fouhabitationswith
once in a day
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V  The reasorfor the nonavailability of public transport facilityas per the responsetthe

peopleis thatof nonavailability of sufficient passengers.

No. of Habitations with Frequency of Public transport facility

More than thrice a day 4
Thrice aday g 1 6
Twice a day s 4 10
Onceinaday 4
B ——— 32
0 5 10 15 20 25 30 35

No. of Habitations

After Road = Before Road

Figure5.5 Availability of Public Transport facilitiebefore and after PMGSY

5.6.2.4 Increase in number of private vehicles in the habitation

The roadto any village triggers transportation by increasimgth private andpublic
transpotation facility. The aboveparagraplshowed thencrease in publi¢ransport facility.
The road has alsocreased theumbe of private vehicles especially those of two wheelers.
TheFigure5.6 showstheincrease in aumberof two wheelers as well as acreasen private
vehicles in the habitations before and after the construction of PMGSY road.

There were only six habitatiomst of 37where there waa private transport facility
available before the PMGSY road while tfeenaining habitations were dependent on
the public transport and vehicles in the nearby vidage

After construction of the PMGShoads, there were only four habitations which still do
not have any [wate vehicle in the habitaticas the habitations weremy tribal and the
income of the people is very loBut due to availabilityof good roadhe inhabitants
are using vehicles gfrivate orators from nearby habitations.

There is asignificant increasen thenumberof private operators in the habitatgne.
around 22% habitations showed aatdition of oneprivate operatoas compared to
before road, whild0% habitations showed addition oftwo.

Six habitations reported aadition of thregrivate vehicleas compared to before road
situation and fouhabitations i.e. 11% habitations showiggreasen private transport
vehicle by more than three.
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No. of Habitation showing addition of private operators

4,11% 4,11%

6,16% 8,22%
15, 40%
No change Increased by one
Increased by two Increased by three

= [ncreased by more than three

Figure5.6 Number of habitations showirgpangen private vehicle due to road construction

5.6.2.5 Increased paticipation of femalesin travelling outside the village for various

purposes.

The road has broughtcleap and fast transportation means to the habisafidns has had
positive impact on the female participationtmvelling outside the habitation forarious
purposes such as purchasing ornaments, clothes, mgrle¢t. When there wenmo road,

only males from each family used to go to marketv&orouspurposes andsually thefemales
used to stay at homes.

Of the sample size of 44iouseholds sueyed only in 40 household$9%) it was
found thatthe womenparticipatedn activities that involved travel outside the village
before the construction of PMGSY road.

After construction of PMGSYoad,the same percentage has changed to 88% i.e. 387
housdolds reported that both female and male participaaetimities involving travel
outside the village.

Prior to the roads.eimale participation was there in haions which were closer to
marketplace andhad good road connectivisuch as Chichal inflBandara district, all
the habitations in Parbhani district and Bhoyarepathar in Ahmednagar district.
However, in thetribal district, there was no female participatioreported before
construction of PMGSY road whidias increased afténe constructiorof the road.
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Participation of Females in going outside village
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Figure5.7 Increased participation of females in going outside village

5.6.3 Impact on Health Sector
5.6.3.1 Change in Cooking Energy Pattern and Access to Clean Energy.

Most of the households were using fieyd as the energy for cooking before mad it was
locally available. Some household&hich were using LP@he delivery of the LPG cylinder

was not available to the habitation beforertbeed and hence it would be used sparingliter

road, there is aconsiderable change in the fuel usage. The households previously using
firewood as cooking energy changedLPG and some households are using both firewood
and LPG.

1. Before the construction of the PMGSY road cheap and easdijable cooking fuel
firewoodwas used by 88% 1.889 householdsf the 440 surveyedt the sameime,there
wereonly 26 householdahich used only.PG gas as cookg fuel in before road scenario
and25 households were using both LPG and firewood as cooking energy.

2. After construdbn of road and subsidised supply of LPG cylinders, the change in cooking
energy pattern was observed anddhky firewood using households has reduced from 389
to 227 i.e. change of 37%.

3. The above scenario was feix districts namely Ahmednagar, Parbharyavatmal,
Bhandara, KolhapusandRatnagiri. h the Palghadistrict, wherethe study was condtex
in the form of FGDnone of respondent reported use of LPG in any of the four habitations
before theroad However, in each habitation almost 10% of hdwd#s were using LPG
after road.
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Change in Cooking Energy Pattern
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Figure5.8 Change in cooking energy pattern

5.6.3.2 Immunization facility and status of immunization

Immunization to children igiven in an Anganwadi or school and wester there § no
accessibility to school or habitation the immunization was not given anthanization camp
is s¢ up inanearby habitation. When asked about immunizagiganto childrenrespondents
reported in the form of yes or no and tkesults are shown ithe Figure5.9. It is seen thathte
roads havenot broughtsignificant changes in theextent ofimmunization as there was
immunization before road alsbough there is positive trend

1. When asked whether immunization facility wagailableand accessible byhabitants
before the roa81% respondent reported yes to the question.

2. After the constructionof the road, 86% of the respondent has reported access to
immunization facility to theshild.

3. The percentage of respondent showingmmunization facility before theadwas 19%.
Only 15% respondent reported that there is still no access to immunization as they have to
approach to aearby schoaolvhich is not connected by PMGSY roadany other road

4. Apart from the immunization gen in school through campotall the habitations have an
access$o agovernment hospitébr immunizing newbornchild and ASHA workers usually
assure d00% immunizationAs per the ASHAworkers,the road is very beneficialot
only to all the inhabitats but even in case of visiting doctors andses from Public Health
Centres.
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Figure5.9 Availability of immunization facility

5.6.3.3 Incidents occurrencesdue to no road or bad condition of theoad

Incidentssuch as thdeathof anew-bornbaby, thedeathof pregnant woman weret recorded
in any of the sample habitationBhesesituatiors occurredin yesteryearsvhen there was no
quick acess to hospital and people wesductant to go to thdwospital In case of the
emergency situatiobecause of unavailability of good and quick transfamitity, there might
have been chancs of special incidencesHowever,after theconstructionof the road, the
respondents felt thauch situationsavebecome less amisk has been lowered down.

1. Four habitations reported the death ofrg#ant beforethe construction of the road though
the frequency was not that muahdthe cases were only em each of the habitations.

2. Due to lack of quick transport and access tepital three habitations reported the death of
pregnant women before the road and due td#ueconditiorof the road.

3. After theroadno habitation has reported asych cases of suéhcidens and from every
respondenthe positive impact of th@adhas been reported stating that the biggest benefit
of the roado health.
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Figure5.10 Special incidents happened due to bad condition of road

5.6.3.4 Status of Accessibility to Ambulance Facility.

The information baccessibilitto anambulancdor all the habitation before and after tioad
is given in theFigure5.11. Because of the unavailability of theadthere was no privater
governmental ambulance reachihg habitatios but ater theconstructionof the road and
governmental initiativesambulancenow reactabitatiors in case of emergency

1. Before the construction of thiead,only seven (18%) habitations were having acceas to
ambulancevhile the remaining 82% were inacs#se by arambulancevhich was amajor
disadvantagéor theresidents of the habitations in case of emergency.

2. The result of ambulance nm¢achingthe habitation is that in case ah emergencythe
patient cannot reach the dptal on time and residenhadto pay muchmore moneyto
private vehicle or in some of the habitations where there was no private operator
operational, people had carry patient on stretcher.

3. After the construction of the road, not only ambgkaibut also private operatorsneceto
help in case of emergency wilreasonable fare.

4. The number habitations which are accessible by ambulance and ambulance is coming to
the habitation in aemergencys 34 i.e. 92% of the habitations.

5. Sitill, there are 3 habitations where ambulance do¢£ome in themergency casalso
but the reason is nthat ofthe road but the habitations were far away and small.
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Figureb.11 Status of Ambulance accessibility

5.6.4 Impact on Education Sector
5.6.4.1 Usefulness bRoad in Improvement in Access to Education

Roads bring accessibility to primary education for small habitati@specially where there
wereno primary schools within the habitation. As in the tribal distritte habitations and
householdsirespreadout and it isnot possible for thgovernmento provideschoos to each
habitation. Thusstudens haveto come to school walking throudtaccharoads and during
rainy seasomwalking on such roads not possible. In & wherehabitationsalreadyhad a
primary schoolwithin the habitation,the PMGSY roads brought access to secondary sckool
in nearby bigger village The responses of th&40 inhabitants to the question of roads
usefulness in improvement in access to educaisnmmarised below

1. 75% ofrespndent recorded positive impacbf the road in thémprovemenbf access to
the educational facility.

2. Seventy number of respondent i.e. 16% respondent recandedtral response over the
improvement of access to education due taolael

3. Only 9% i.e. 4 respondents reported there is not much change in education accessibility
due to theoadas the accessibijitwas there before the road amhich did notchangehat
much.

4. In Palghar distrigttwo habitations i.e. Chipatpada and Radhanagari reparpegitive
impactof theroadin theimprovementof access to education i.e. because of road their
children startedattendingschool regularly and even to further studies imearby town
with daily commute
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5. Pachbud village reported that there is not that neleimge in educational access as a
schoolalready existeth thevillage and no one from the village has gone to higher studies
yet, due to na-availability of institutes neato this habitation.

Improved Access to Educational Facility

70, 16%

=Yes =No = Neutral

Figure5.12 Improved access to education due to construction of road

5.6.4.2 Decrease in dropout rate of students

Bad connectivity or no connectivity is one of tleEasondor school dopout of students, as
theyd o n 6 t meaéina of #ansportation teach the school and al is difficult in the rainy
season where the@rdition of road gets worse esmpared to normal days. The rate of students
going to school increased considerably after road in all the habitations. Befocadhte
education of the most of the chidr wadtill seventhstandard and to studyrther, studens
hadto move to nearby town or residential school. But aftergcstddens started going and
coming back from nearby town and this has decreased the dropout rate of the students.

1. Before the constiction of theroadthe dropout rate wasery high and 251 respondent i.e.
57% of the respondent reported that the children were not used to go to schom fibatily
further education.

2. Only 189 respondents i.e. 438avereported that thdropout rates asell as absentee rate
before the construction of the road waegligible.

3. Intheafter construction of roascenario90% of the respondents have reported tiaite
is adecreasen the dropout rateof the student and decrease in #isentee ratef the
student.

4. Forty-five respondents i.e. only 10#@vereported still there is dropout rate and absentee
rate of students i.e. even after construction of the road and having good connectivity to an
educational facility
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5. There issignificantchange in dropoutate for girls as previously.e. before the road
almost all the girls used to drop the school after primary scbhablafter road, public
transport has become convenient badcethere is anncreased numbef girls going for
further studies.

6. Thedropout rate and absentee rate in tribal block i.e. Palghar disgtsoeduced largely
and children arattending school regularly and pursuing further studies

Decrease in Drop out rate and Absentee Rate for Children
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Figure5.13 Decrease in dropout rate artasantee rate of students

5.6.4.3 Decrease in absentee rate of teachers

In every primary schoothe teachers araostlynonresidents of the habitation and come from
nearby tows. Because of badonnectivity,there wasrregular transport facility and teachers
haveto be dependent on private ogirs or their own vehicle. Moreoven, the tribal area
despite having their own vehicle t e a ¢ h e r sshod duatd lack of eoanedtivity. After
the construction of thevad,almost every teacher owns a vehiahel aeaches school in time.

1. Inthe scenario of before the road construction wherever there was no road at all the teachers
used to reach school too late in they seasonr absentee rate was there before road but
after theroad,the absentee rate hasywo® down significantly.

2. 51% of the respondemthavereported that teachers were moiming to school regularly
before the construction of theads.

3. 49% respondents reported that teachers used to school daily and there was no absentee rate
before the roadThese respondents were mostly from the habitations which were easily
accessible i.e. in case of upgradation ofrtiezl

4. 93% of respondent reported that there is no absenteteatlzeafter the road.
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5. Only 7% respondent i.e. 30 responddmsereportedthatthe teacher absentee ragsll
exists.
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Figure5.14 Absentee rate of teachers

5.6.5 Impact on Agricultural Sector
5.6.5.1 Change in Farming Pattern

Productivity in agriculture depends on tiypes of seed used ad thefertilizer dose applied.

To get the hybrid seeds and fertilizeiemers have to go to thearketplacewvhich is away

from their habitations and they need to depend on some means of transportation. Most of the
farmers were using bullock carts, orgafertilizers and docal variety of seeds for farming
purpose before the construction of thad But afterthe roads because of good accessibility

to the marketplacemost of the farmers anesing farmmachineryinstead of conventional
methods, chemicdértilizers in place of organic fertilizers and hybrid seeds were sown in place

of locally available seeds. THegure 5.15Error! Reference source not found.shows a
changen farming pattern in the sample villages. The chart is baséukeotata collected from

the farmers only and the numbef farmers amongi the 440 respondentsere298.

1. Before the construction of the road, 98% of the resposaereusing traditioml methods
for farming and only 2% were using fammachinery

2. After theroads, the scenario got changed ammv only 15% @ the respondents were using
traditionalmethods and remaining 858aveshiftedto farm machinery

3. Fertilizers used before the construction of road were organic i.e. the fertilizers obtained
from animalsand farm waste and 75% households were using the organic and remaining
25% were using chemical fertilizers.
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. The percentage of fertilizers uses has been shifted from organic to chemical after the
construction of the road and 85% householdsiaveusing chenical fertilizers as of now.

In case of use of segbtlefore the construction of the road, 84% household used to grow
their own seed in the farm and using them in cycles and only 16% of the households were
using hybrid seeds.

. Useof hybrid seed$iaveincreasedafter theconstructionof roads to the 92% of farmers

and only 8% farmeraere still using local seed

In caseof Palghar distrigtthefarm holdingsis very less and twbabitationgeported uses

of chemical fertilizersip t020-30% befordghe constuction of the roadnd two habitations

were using local seeds and organic fertilizers as both of these habitations are away from
town and highway.
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Figure5.15 Change in farm machinery usage, fertilizeages, type of seed usage

5.6.5.2 Change in farm produce selling pattern i.e. direct to Mandi or middleman i.e.

accessibility to market facility

Before road, in all the habitationsmost of the farmers soltheir farm produce to the
middleman due to difficulty in tang the producdo the markebn their own because of bad
road conditios and improper transport facility. Becauselut, they were getting lesser price
for theirproductsand also hatess information about the market price variations. After getting
good accessibilitythey are now taking their farm produce to the markettheir own and
getting abetter price for their farm produse The responses collected during the study
regarding farm produce selling pattésrseummarised below

1. Among the 440 hatations surveyed, 142 i.e. 32% households reported no response due to

very small landholdingor no land holding at all.
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2. Among remaining298 respondentsonly 13% i.e. 61 respondents werdlisg their
products direct to mrket before the construction diet road.

3. After the construction of the road, 272 households i.e. 62% households repoytedidhe
farm producelirectly to market.

4. Only 26 households i.e. 5% are still selling their farm produceddlemen despite having
the road athey are getting eeasonable pricatthe habitation itselfsaving transportation
cost andhlso because the farm produce is very small quantity
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Figure5.16 Change in farm produce selling pattern due to access to mavkietriednagar
district

5.6.5.3 Increased visits of Agricultural Officers to Habitation

The main occupation in the villagsurveyed is agriculture. Thgriculture officers appointed
to reach outo farmers and help in trainiray advising regarding crops, pesticdearvesting
etc.are reluctant to go to thallage and the inhabitants are deprived ofiagiture extension
services. Howevesftertheroad,the agriculture officers started ¥@sit village and guide and
advise the farmers. Thiata onhabitations Aving access tagriculture extension services is
summarised below.

1. There were only 5 habitations having agricultural officers visit habitation for different
purposes before the PMGSY road i.e. only 16% of the habitations had access to agriculture
officers.

2. After the construction of thevad,thenumber has been changed to 32 i.e. 86%. Due to the
constructiorof theroad,the habitations were accessible to agricultural officers by private
vehicle or some other means and the trips of such officers staoi@ohg up.
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3. Only five habitations are there after the construction of the road wathl not visited
by agricultural officers despite havingr@ad The habitations are far away in the forest
area and very small.
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Figure5.17 Access to agriculture extension service

5.6.6 Impact on Finance Sector
5.6.6.1 Improvement in Banking Facility

A bank account helps in saving pegrning and encouragpeople to save tlreearning and
utilize it properly. Most of the people diin éave access to banking facility before the
construction of the road resulting in keeping monefi@ahewhich wasa risk for theft and
utilization for wrong purposes such as drinking liquor. 8wt tothe @ v er nment 6 s app
to reach poor through dabhan Yojanato peoplecan now avaibankservices Before road
constructionno bankpersonnel wouldometo village and no people from habitation go to the
bankwhich haschange due toroad.Having a fank accounis useful in many cases such as
takingaloan geting benefits é government subsidy, savimgoney etc. The number of bank
accounts in the familis due to accessibility and increased participation of other members of
family i.e. excludingonly thehead of the familyin the outgoing activiés In the sampled
villages, the following statistics emerged.

1. Before the construction abads, only 29% people haldank account in any of tHeanks
but after theconstructiorof roadsalmost 90% of the people havédank account.

2. There are few houselus(10%) whodo 6 t  hank/aecowmdnd hese are mostly tribal
or habitatiors which areveryfar away from thenaintown.

125



. The number of bank account holding varies from one to more than four in a family. 33%
of respondent families have only dp&nk acount in their family.

. 28% households haveliank accounts in their family while 18% hateee bank accoust

in the familyand11% of households have more than three bank acswuthteir family.

. In case of Palghatistrict, wherehabitatiors wasvery fribal it was found that households
havebank accounts in the habitation after twnstructionof the road whictbefore the
roadwas less than 10%.
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Figure5.18 Access to banking facility before and aftead

5.6.6.2 Status of Arranging Finance

Most of theinhabitantsbefore road hado sources for arranging finarscand manyamongt
them depen@don money lenders in the habitation, fexwuld borrov money from banks and
restwould get money by some other meansludingfrom their relatives. After roaja good
access to nearby habitations and towns became possibleomnohost of theinhabitants
depend on anks for arranging finance. Thagure5.19 below showghe various means of
arranging finance by the households.

1. Before the road construction 3Bouseholds i.e. around 68% hamlsource for arranging

finances but after construction of rgdbde banking facilitypecoming availabland the
same has been reduced ton@iseholds.e. 186 only

. The situation of théankas thestatusof arranging finances before thmadwas only in 32
households i.e. only 7% but after tbenstructionof the roadbanks are accessite# and
peoplehaving bank accounts increased whiabilitated in arrangig for finances Thus
after the construction of thread,the number of households havinpankas asourceof

finances arrangement has increased to 62% i.e. to 273 households.
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3. In case of Palghar distristill, people are not that much awafdoaning pocessand have
not approachebtanks for arranging finances for different reasombere issomechange
which has occurred due to tlaeailability of bank account as they amew savingmoney
in the bank and using themmeedsituatiors.
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Figure5.19 Status of arranging finances

5.6.7 Impact on Migration
5.6.7.1 Change in Type of Migration

Migration of theinhabitantsis seenoften at times when there is no work in the agriculture
field. In most of the tribahreasthe migration was seasonal but tteadhas made changes in
seasonal migration as people can come back to ledtmer weekly or twice a month. The
labours used to go to nearby tarave changed their pattern from weekly to daily by doing
to and fro due to aeductionin the time of travel. The following chart showslaangein
migration as well as eéhangdn thetypeof migration.

1. There were 128 households i.e. 29% wdib not migratebefore road but afteoad,the
accessibility has increased and the migrain the form of permanent or temporary has
been increased and only 140 households reported no migration after the construction of the
road.

2. There were nly 12 household i.e. 3%ho before road showeda permanent migratioaf
some of the family memberswhile the same count has increased to 29% after the
construction of theoad The permanent migration is because of gettigg@ljob in the
nearby city or townwhich in turn isbecause of either education or skills which were
accessible due to tmead
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3. There were 128 households showing temporary i.e. either-fomnths or weekly
migration to nearby towns before the construction of the road but afteois&ructiorof
road this number has increased to 271 i.e. 62%.

4. For the temporary migrants)any haiseholds reported thxenefitof theroads as they can
come to théhomefor Sundayor holidaysfrom nearbyplaces where they have migrated
which previously was not easily possible.

5. In case of Palghar districlvhere FGD was carried quhe pattern ofmigration hasnot
changed as theseirveyed areaarein tribal blocks with very less land holdisgnd no
major town or city nearby faavailingdaily wagelabour. Howeverpne of the habitatign
Chipatpadahas shown a&hangein migration pattern taaily instead of weekhdue to
roads.
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Figure5.20 Increase or Decrease in Migration

5.6.8 Impact on Living
5.6.8.1 Changes in Type of House

The change in the type of houses occurs due tavhiability of new material such dwicks

and sandothdue to accessibility via new rosendalso resultanincrease in income of the
family. The trends in the nearby cities also affect the house type and design which ultimately
lifts the standards of living. The changes in the typeafsks i.e. Kachha, Pucca and Half
Pucca are listed in the below chart.

1. Before the construction of the road, there were 261 households i.eof5€nple size
reported Kachha house which has been reduced to 144 households i.e. 33% after the
constructiorof theroad
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2. A similar situationwas there in case of Pucca houses, only 51 households i.e. 12% only
were Pucca before the road and aftexd,the number has changed to 142 i.e. 32%.
3. In case of Half Pucca households, beforertiaal,there were 128 houselisl i.e. 29%
households Half Pucca whitlavechanged to 154 after road i.e. 35%.
4. It can be noticed that households prefer to shift from kachha house to pucca house directly.
5. But in case of Palghar district instead dfausehold survey;GD was conductedd the
70-80 % households reported Half Pucca after road which beforeatieas zero percent
in all the four habitations
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Figure5.21 Changen type of houséefore and after road

5.7 Socioeconomic Evaluatiorat District Level
5.7.1 Profile of Ahmednagar District

Ahmednagar district comes in the Khandesh region of Maharashtra having its division
headquarters at Nashik and is locate@l%08°N 74.73°Elt has an average elevation of 649
metres. It is spread over an area of 17,413 &mal is the largest district of Maharashtra having

14 talukas. These talukas ak&ole, Jamkhed, Karja Kopargaon, Nagaf\evasa Parney
Pathardi, Rahata, Rahuri, Sangamner, Shevgaon, Shrigonda and ShriGitapted in the
rainrshadow region of the Western Ghats, Ahmednagar experiences primarily hot and dry
climate through November to mitline with agrage minimum and maximum temperature of
17.8and 31.8and it receives an average rainfall of 601mm in a year. Ahmednagar district is
having a population of 45, 43,159 peopl e wh
population. The growth rate i2.43%. Among the totgopulation,19.67% of people live in

urban areas and the district hapapulation densitpf 266 people per square km area. The
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literacy rate of the district is 80.22%e majority of the population in Ahmednagar is Hindu,
but thee were other religious groups such as Christians, Muslims, Sikhs, Buddhists, Jains and
Zoroastrians in smaller numbers. According to ¢easus Hindus were 84%, Muslims 7%,
Christians 4% and others were 4%e sex ratio in Ahmednagar district is 941 fezadr 1000
male population. There are total 4633 habitations in the district. Among the total number of
habitations 118 habitations have more than 1000 population, 56 habitations have their
population in the range 5689, 87 habitations have the populatrange of 258199 and 4372
habitations have less than 250 population. Out of tosditations,2752 habitations are
connected and 1846 habitations are unconnected. The connectivity of 35 habitations covered
under state scheme.

Table5.2 Number of villages in Ahmednagar district population wise

Sr. No. | Ahmednagar No of Rural Household| No of Villages
1 Greater than 1000 population 681690 1181
2 Population between 75299 31893 176
3 Population between 50149 19010 145
4 Population between 25499 6110 69
5 Population below 250 380 10
Total 739083 1581

5.7.2 Sample Size for Ahmednagar District

As per our samplingriteria, therewasvery few upgradation type of roads in Ahmednagar.
Four roads were selected such a way that the villages with varying populations can be
covered. Among these fouvadsthree roads were of new connectivity and one is upgradation.
The population size ansample size for each village mentioned inTable 5.3. Total 61
households were surveyed i.e. 10%atél households were covered.

Table5.3 Sample roads in Ahmednagar Distsctrveyedor socioeconomic evaluation

Sr. | Block | Road Name Village/ Populati| Households| Sample
no Habitation on
1 |Parner | ODR 131 to| Kutewadi 690 138 13
Kutewadi
2 | Parner | Hunga- Mungashi | Mungashi 812 162 14
3 | Nagar | Gundegaon t¢ Dhavadewadi, 550 110 14
Dhawadewasti Chaudhariwadi
4 | Nagar | Pimpalgaon Kaudi Boyarepathar 995 199 20
- Hivarebaza
Total 3047 609 61
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Figure5.22 Sample Roads and Habitations Map

Table5.4 List of Infrastructure availability before road aafier road within habitation

Choudhari| Dhavadewad

Ahmednagar | Kutewadi | Mungashi wadi : Bhoyarepathar

District BR' [AR |BR' |AR |BR |AR |BR'|[AR |BR |AR

Primary School | Yes | Yes| Yes| Yes| Yes | Yes| Yes| Yes Yes Yes

Middle School No | No | No | No| No | No | No No Yes Yes

High Sclool No | No | No | No | No | No | No No No No

Degree College| No | No | No | No | No | No | No No No No

Health Services| No | No | No | No | No | No | No No No No

PHCS No | No | No | No | No | No | No No No No
Veter_lnary No | No | No | No | No | No | No No No No
Hospital

Telegraph Officg No | No | No | No | No | No | No No Yes Yes
Bus Service No | No | No | No | No | Yes| No No Yes Yes
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Electricity Yes | Yes| Yes| Yes| Yes | Yes| Yes| Yes Yes Yes
Panchayat Hea
Quarter

" All information is from OMMAS website accessed ori'34arch.

No | No | Yes| Yes| No | No | No No Yes Yes

5.7.3 Impact on Transport Sectorin Ahmednagar District
5.7.3.1 Usage of the road by other habitation as the primary route.

The road connected to thrédlage is used by nearby habitations or the habitations beyond this
village. Each road connected in Ahmednagar district is used by more thdraloitegions
except the road to Kutewadi as it is used by only one habitation i.e. Kutewadi itself. The road
connecting to Mungashi used by tWwabitations road to Dhawadewasti is used by two other
habitationsand road to Bhoyarepathar is used by threatétadns. The road connected to
Hivarebazar is upgradation and this village is already connected by two other PMGSY roads.
Thus, the political influence of Hivarebazar hasmpacton policy of PMGSY which allowed
connecting more than two roads to the sawillage. The road to Kutewadi faced lots of
problems during land acquisition as there is no policy for provision of compensation to land
donors. Few farmers whbave their land on both side of the road opposed the road
construction.
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Figure5.23 Number of Habitations using the road

5.7.3.2 Average number of days road closure for the access before and after road

The road connectivity to three of the sample villages is completely new connectivity. There
was no allweather connectivity to these villages before the PMGSY road construction resulted
in complete closure of th@adfor vehicles leaving the option of passing the road by walking
through mud. This has ampacton all the activities such as education, healtid allmarket
relatedactivities during such condition. The scenario of the road before connecting through
PMGSY is better explained ifigure 5.24. The scenario before th®ad was asked to
respondent about thennectivity situation. The respondent in the habitations Mungashi and
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Dhavadewasti told that the road was alnassedduring monsoon due togravelroad.The

roadto Mungashi has a small river crossing which causes tm#uio close whenever there

was heavy rain. Almost about Hldysa year road was closed for travelling till the flood gets
attenuated. But the road to Bhoyarepathar is upgradation and the previously there was a road
so no closure of road has been recorolgthe respondentKutewadiis benefitted with new
connectivity and the people in Kutewadi faced pineblemof road closure during monsoon

due to mud formation whenever there is continuous rain.

The situation after road shows that there is no village from which respondent repasted

of the road due to monsoon or any other realonvever,the road to Mungashi has a small
river on which there is themallbridge which is submerged one and whenever there is heavy
rain the bridge got flooded for few hours only causing tiaelto close.

Average Number of Days Road is Closed
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Figure5.24 Average number of days the road is closed before and after road

5.7.3.3 Availability of Public Transport facility

The connectivity to village causes transportation facility to increase andtiwrenis agood

road, thegovernmenextends his support by tipeovisionof public transport facility to such
villages. In Ahmednagatistrict, the habitation visited by our team shows there was no public
transport facility to all villages except Bhoypeghar, which has connectivity previously. But
now the Public transport facility is provided to all the three habitations connected through the
road Gundegaon to Dhavadewasti. But Kutewadi and Mundastihave any public transport
facility till date. Kuewadi is connected to tmeajorroad by only 2.5km and from there public
transport facility is available. The detail about treuencyof bus coming to theillage is

shown inFigure5.25 below.
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Figure5.25 Availability of Public Transport facilities

5.7.3.4 Increase in number of vehicles in the habitation

The roadto any village triggers transportation by increasing private or public transportation
facility. The parametrs increase in public transportation facility above showed that the
increase in thérequencyof public to outside places. The other parameter increasechicle

in the village shows that increased frequencies and development. Most of the villagd showe
that increase itwo-wheelersas these are less expensive and private property consuming less

fuel. Apart fromtwo-wheelerst h e

ot hers

vehi

cl eds

nNcrease

habitations. In Ahmednagdistrict, Bhoyarepathar shows theghesinumber oftwo-wheelers
increment followed by Mungashi. The other habitati@tordedew vehicles whiclwaszero

before road as shown Figure5.26
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Increase in No. of Two Wheelers
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Figure5.26 Increase inwo-wheelergn the habitations

5.7.3.5 Increased participation of females in going outside village for different purposes.

Almost in all the four villages males were participating in the activities like going to market,
buying seeds and fertilizers, bugiolothesand ornaments etc. before tload But after road

along with themale the femalesalso participating in all the activities because of good
accessibility to the places away from the village and there is a considerable increase in the
female paitipation which is shown ifrigure5.27 below.
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Figure5.27 Increased participation of females in going outside village

5.7.4 Impact on Health Sector in Ahmednagar Distrid¢
5.7.4.1 Change in cooking energy pattern and access to clean energy.

Most of the households were using firewood as the energy for cooking before road as it was
locally available.However,some households were using LPG but the delivery of the LPG
cylinder was nbavailable to the habitation before tload After road,there is a considerable
change in the fuel usage. The households previously using firewood as cooking energy
changed to LPG and some households were using both firewood and LPG and the LPG
cylinders were supplied to all the habitations except Mungashi after road. Change in cooking
energy pattern is shown Figure5.28 below.
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Figure5.28 Change in cooking engy pattern

5.7.4.2 Increase in frequency of Health workers and Doctors in the habitation.

There was no availability of doctors and nurse in Mungashi village before and after road.
ASHA worker is staying in the habitation after road whose availability was na before

the construction of theoad In Kutewadi village doctor and nurse are visiting the habitation
once in a month andSHA worker is staying in the habitation after road. The same situation
is there in Dhavadewasti whed&HA worker is not staying ithe habitation instead they visit

the habitation twice in a month. In Bhoyarepatar there isviadability of doctorafterroad

and ASHA worker is staying in the habitation before and after road.

Table5.5 Frequency of visits by Doctor, Nurse and ASHA Worker to habitation
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Trip of Doctor, Nurse and ASHA Worker per month
Habitation Visitors Before road After road
Doctor No 1
Nurse No 1
Kutewadi ASHA worker No Within Habitation
Doctor No No
Nurse No No
Mungashi | ASHA worker No Within Habitation
Doctor No 1
Nurse No 1
Dhavadewasti| ASHA worker No 2
Doctor No 1
Nurse No No
Bhoyarepatar| ASHA worker Within Habitation Within Habitation

5.7.4.3 Immunization facility and status of immunization

Immunizatian facility is provided to children in all the four sample habitations before and
after road. Thd=igure5.29 shows arincreasan the immunization provided in Mungashi
village. In Kutewadi, Dhavadewasti and Bhoyzatar villagesan equal number of
responsewere recorded from all respondent for the immunization facility provided before
and after road.
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Figure5.29 Availability of immunization facility
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5.7.4.4 Special incidents happened due to no road or bad condition of theoad.

Special incidents such as tteathof a newbornbaby, thedeathof pregnant woman are not
recorded in any of the sample habitations. Before omastructionthere was no facility of
transportatia to the nearby hospital in the three villages connected through new connectivity.
The people from village used to hanadesome stretcher using local cot carried By gdeople.
Despite such worsgtuation,no such bad incident has been recorded in &hglotations.

Table5.6 Special incidents happened due to bad condition of road

Sr.No. | Special incidents New-born  baby| Pregnant ~ womat
happened dead dead
1 Kutewadi No No
2 Mungashi No No
3 Bhoyarepathar No No
4 Dhavadewasti No No

5.7.4.5 Status of Ambulance accessibility to habitation.

The information ofccessibilityto anambulancéor all the habitation before and after tioad

is given inTable5.7 below. None of tB sample habitation was having ambulance facility
before road at the time of emergency. But after road ambulance is coming to the habitations of
Kutewadi, Dhawadewasti and Bhoyarepatar. But ambulance facility is still not there in

Mungashi even after theuostruction of theoad

Table5.7 Status of Ambulance coming to Habitation

Name of
Sr. No. | Habitation Before Road| After Road
1 Kutewadi No Yes
2 Mungashi No No
3 Dhavadewasti No Yes
4 Bhoyarepathar | Yes Yes

5.7.5 Impact on Education Sector in Ahmednagar District
5.7.5.1 Usefulness of roads in improvement in access to education

After the road construction access to education has been improved well above 75% in all the
habitations. All the respondents in Kutewadd Bhoyarepatar villagesld that the road has
helped children to reach the school easily showing 100% improvement in the figure 1.11 shown
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below.Also, Mungashi and Dhavadewasti villages shogoadchange in accessing the road
for education purposetaf road construction.

Improved Access to Educational Facility
16
14
212 -
()
2 10 -
S mYes
3 8-
014 No
© 61 = Neutral
o
=z 4 -
2 |
0 -
Kutewadi Mungashi Dhavadewasti Bhoyarepatar

Figure5.30 Improved access to education due to construction of road

5.7.5.2 Decrease in dropout rate of students

Bad connectivity or no connectivity is one of tteasondor Dropout of studnts from the

schoo)] as they candét get means of transportat:i
the rainy season where the condition of road gets worse than compared to normal days. The
rate of students going to school increased consitjeaétler road in all the four sample villages
Kutewadi, Mungashi, Dhavadewasti and Bhoyarepatar as shownkigtme5.31 below.
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Figure5.31 Decrease in dropouate and absentee rate of students
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5.7.5.3 Decrease in absentee rate of Teachers

Because of badonnectivity,there were more chances of not getting proper transport facility

for teachers to reach school in most of the days. After omedtruction,there is much
reduction in the absentee rate of teachers and they are coming to school more regularly. The
Figure5.32 below shows the decrease in the absentee rate of teachers after road compared to
the before road condition.
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Figure5.32 Absentee rate of Teachers

5.7.6 Impact on Agriculture in Ahmednagar District
5.7.6.1 Change in Farming Pattern

Productivity in agriculture depends on tiype of seed used and fertilizer applied. To get
thosegood seeds and fertilizers farmers had to go tortéwketplacavhich is away from
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their habitations and they need to depend on some means of transportation. As seen from the

Change in Farming Pattern
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Figure5.33there is a change in thise of farm machinery, fertilizer and type of seed in all
the four sample villages for before road and after road condition. Most of the farmers were
using bullock carts, organic fertilizers antbaal variety of seeds for farming purpose before
the congtuction of theroad But after road because of good accessibility tortaeketplace,
most of the farmers were using tractors for ploughing land instead of bullock carts, chemical
fertilizers in place of organic fertilizers and hybrid seeds were sowaae f locally
available seeds.
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Figure5.33 Change in farm machinery usage, fertilizer usage, type of seed usage
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5.7.6.2 Change in farm produce selling pattern i.e. direct to Mandi or middleman, to
reduce chain toget higher rate i.e. accessibility to market facility

Beforeroad,in all the habitations most of the farmers sell their farm produce to the middleman
due to finding difficulty in taking to the marken their own because of bad road condition
and impropetransport facility. Because dfis,they are getting fewer prices for thpnoducts

and also have less information about the market price variations. After getting good
accessibility because of tigpodroad they are now taking their farm produce torttagkets

on their own and getting good price for their farm products. Thieigure 5.34,Table 5.16
shows the change in farm produce selling pattern and access to malikiesféar all the four
sample villages in the district.

Change in agriculture product selling pattern
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Figure5.34 Change in farm produce selling pattern due to access to market in Ahmednagar
district

5.7.6.3 Increased visits of agricultural officers to habtation

In all the four sample habitations, farmers did not receive any training facility before the
construction of theoad After roadexcept forMungashi,all the sample habitations received
training regarding thehangein crop pattern, farming technigs and improved seeds from
agricultural officers during their visit to each habitation.

Table5.8 Access to agriculture extension service

Access to agriculture extension services
Kutewadi| Mungash | Dhavadewast| Bhoyarepatal
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Before road | No No No No
After road Yes No Yes Yes

5.7.7 Impact on Finance Sector in Ahmednagar District
5.7.7.1 Improvement in Banking Facility

Figure5.35 shows the number of bank accounts usethbynhabitantdbefore and after road
condition. Out of totainhabitantssurveyed in four samphallages,46 respondents were not
having abankaccount and 1%espondentsvere having bank accounts before tbhad But

after construction of road the tbtaumber ofrespondentiaving bank account has increased

to 54. The figure gives information about the number of bank acctwetdsoy different
households. Out of total households surveyed 7 households have no bank account. One, two
and three number ofabk accountéieldby 16, 25 and 2 number of households respectively

and 11 households had more than 3 bank accounts.

Access to Banking Facility No. of Households Vs. No. of
60 bank accounts
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Figure5.35 Access to banking facility before and after road

5.7.7.2 Status of arranging finance

Most of theinhabitantsbefore road have no sources for arranging finance and few among the
inhabitantsdepend on money lenders in the habitation, few borrow money from banks and
remaininginhabitantgget money by some other means may be from thetrve$a After road

a good access to nearby habitations and towns became possible and mosthafbitents
depend on banks for arranging finance. Higure 5.36 below shows various means of
arranging finance byhe households.
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Figure5.36 Status of arranging finances

5.7.8 Impact on Migration in Ahmednagar District
5.7.8.1 Change in type of migration

The migration of thanhabitantsis seen often at the time when there is nakwia the
agriculture field. There are also labourers who go in searclobfand work for daily wages.

The migration type may be seasonal or permanent. Frofigee5.37, it can be seen that

the most of the mgration is seasonal in almost all the habitations for both before road and after

road condition.
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Figure5.37 Change in type of migration

5.7.8.2 Increase or Decrease in Migration

Compared to the before thead,the number oinhabitantamigrating after road in search of a

job is increased in almost all the four sample habitations. There is more increase in the
migration ofinhabitantsin Dhavadewasti and Mungashi villages and the other two villages
also show litte increase in migration ahhabitantsafter road.
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Figure5.38 Increase or Decrease in Migration

5.7.9 Impact on Living in Ahmednagar District
5.7.9.1 Changes in Type of House

Most of the households in all the four gaenhabitation were living ilKachaand Half Pucca
houses and a less number of households ifPtleeahouse before road construction. After
road construction due to good accessibility to construction materials and easespbrt,

there is arincreasan Half Pucca and Pucca houses in all the four sample habitations and a
decreasén the number of lchhahouses. Thdigure 5.39 below shows the changes in the
type of house for before and after road condition.
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Change in Type of House due to road
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Figure5.39 Changan type of housdefore and after road

5.7.1(Profile of Parbhani District

Parbhani district is located in thdarathwadaregion of Maharashtra having its division
headquarters at Aurangabaidd islocated atLl9.27°N 76.78°Elt has an average elevation of

347 metres. It is spread over an area of 625% &rd divided into 9 talukas. These talukas
Gangakhed, Jintur, Manwath, Palam, Pathri, Parbhani, Purna, Selu and Sonpeth.

Parbhani's climate is classified as tropical. When compared with winter, the summers have
much more rainfall. The average minimum and maximum temperature in the district is
20.1°Cand 33.8°C and receives an average rainfall of 996.4 mm in a year.

Parbhani district is having a population of 18, 35,982 people, which contains 1.63% of the total
Maharashtrads popul ation. Th epopgutatom3lB%of at e i ¢
people live in urban areas and have the population density of 295 people per square km area.
73.34% of the total populatians literate. Hinduisms majority religion in Parbhani city with
45.11% followerslslamis second major religion in thaty of Parbhani with approximately
41.25% following it andBuddhismby 09.21%, Christianity is followed by 0.23%, Jainism by
0.93%, Sikhism by 0.21% and around 0.02% stated Other Religion. The sex ratio in Parbhani
district is 947 female per 1000 male population.

There are total 915 habitations in the district. Among the total number of habitations 83
habitations have more than 1000 population, 31 habitations have their population in the range
500999, 12 habitations have the population range of2Z8Dand 789 Hatations have less

than 250 population. Out of totahbitations844 habitations are connected and 43 habitations
are unconnected. The connectivity of 28 habitations covered under state scheme.
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Table5.9 Number of villages in Parbhani district population wise

Sr. No. | Parbhani No of Rural household| No of Villages
1 Greater than 1000 population 210155 473
2 Population between 75809 21335 118
3 Population between 56049 16275 126
4 Population between D499 7840 92
5 Population below 250 794 21
Total 256399 830

5.7.11Sample Size

As per our samplingriteria,we have both new connectivity and upgradation roads in Parbhani

district and we have selected following roads and villages. Four roads weredselestteh a
way that the villages with varying populations can be covered. Among thes®&uoisitwo

roads are of new connectivity and two are of upgradation. The population size and sample size
for each village is mentioned ifable5.10. Total 95 households were surveyed i.e. 14% of

households were covered.

Table5.10 Sample roads in Parbhani District for socioeconomic evaluation

SI. Block Road Name V'”age( Population| Households Sample
no. Hahbitation
SH44 Ithlapur ithlapur
1 | Parbhani Deshmukh P 1412 282 23
. Deshmukh
Raipur Road
2 | Palam (sk|;)219 to Wadf \yadi kh 718 144 30
MSH 2 to Puyani
Adgaon Adgaon,
3 Palam Wanbhujwadi Wanbhujwadi 620 124 23
Road
4 |palam |MSH 3 tojRamapur, 540 108 19
Ramapur Ramapur Tanda
Total 3290 658 95
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Figure5.40 Sample Road and Habitation Map in Parbhani

Table5.11 List of infrastructue availability before road and after road within habitation

Ithlapur Wanbhujw Ramapur

Parbhani Deshmukh Wadi kh | Aadgaon adi Tanda

Ramapur

District BR* AR BR* AR BR* AR BR* AR BR* AR BR* AR

Primary Schoolf No | Yes| No | Yes| Yes | Yes| No | Yes| No | Yes| No | Yes

Middle School | No | No| No | No| Yes |Yes| No | No| No | No| No | No

High School No | No| No | No | Yes | Yes| No | No| No | No | No | No

Degree College No | No| No | No| No | No| No | No| No | No| No | No

Health Serviced No | No| No | No| No | No| No | No| No | No| No | No

PHCS No No No No No No No No No No No | No

Veter_mary No No No No No No No No No No No | No
Hospital
Tel_egraph No No No No No No No No No No No | No
Office

Bus Service No No No No No No No No No No No | Yes

Electricity No | Yes| No | Yes| Yes | Yes| No | Yes| No | Yes| No | Yes
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Yes| No No No | Yes

‘ Panchayat Hea| Yes

Quarter
" All information is from OMMAS website accessed ori'34arch.

No ‘ Yes

No ‘ Yes

No ‘ Yes

5.7.12mpact on Transport Sector in Parbhani District
5.7.12.1Usage of theroad by other habitation as theprimary route.

Each road connected to the four villages in Parbhani districteéd by more than one
habitations. The road connecting to Ithalpur Deshmukh is used by three habitations, the road
connecting to Wadi kh is used by two other habitations, two habitations were using the road
connected to Adgaon and Wanbhujwadi and the roddammapur Tanda is used by three
habitations.
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Figure5.41 Number of habitations using the road

5.7.12.2Average number of days road closure for the access before and after road

The road connectivity to two of the spla villages is completely new connectivity. The
scenario of the road before connecting through PMGSY is better explained-iguhes.42.

Almost about 15 days a year road is closed for travelling in RamapulaTard Ithalpur
Deshmukh. But the road to Adgaon, Wanbhujwadi is closed for 30 days and the road to Wadi
kh is closed for 35 days. The situation after road shows that no road is closed due to monsoon
or any other reason except Adgaon and Wanbhujwadi. &g connecting t¥Wanbhujwadi

is thesameroadthat connects Adgaon, it extendsNanbhujwadafter Adgaon. The road gets
closed during monsoon when it rains heavily for filegsannually reported respondents. This

road has recorded tiheghestnumberof days closed due to the existing road was irstheam

and in monsoon there wagantinuoudlow of water in that path.
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Average number of days road is closed annually
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Figure5.42 Average number of days the road is closed before and after road

5.7.12.3Public Transport facility Availability

Usually in almost all the villages connected through PMGSY scheme the state has provided
state transport service to such village as the village possess population greater thanis00. But
Parbhani, there is no bus servicdl gti any of the village connected by PMGSY roads noted

by respondent before and after road.
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Figure5.43 Availability of Public Transport facility
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5.7.12.4Increase in number of vehicles in the habitation

In all the habitations the use divo-wheelershas increased in a good amount after the
construction of theoad There is a much increase in the usagewaf-wheelersby the
inhabitantsof Ithalpur Deshmukh. Most of the people were going to district headquanters f
the main purchases using their own vehichdso, there isan increasén the usage ofwo-
wheelersafter road by thenhabitantf Ramapur Tanda, Wadi kh, Adgaon and Wanbhujwadi.
TheFigure5.44 shows the inease in aumberof two-wheelerdor before road and after road
condition. IthlapuDeshmukhroad recorded theighestnumber of twewheelers and Wadi kh
recorded théowestincrease in aumberof two-wheelers.
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Figure5.44 Increase inwo-wheeleran the habitations

5.7.12.5Increased participation of females for going outside village for different
purposes.

In all the four sample villages males were participating in the activities like going to market,
buying seed and fertilizers, buyinglothesand ornaments etc. before ttead The female
participationin all the activities was not mentioned by any of the respondents of all the
habitations. But after road along with tim@le thefemalealso participating in athe activities
because of good accessibility to the places away from the village and there is a considerable
increase in the female participation which is shown irFigare5.45 below.
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Participation of Females in going outside village
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Figure5.45 Increased participation of females in going outside village

5.7.13mpact on Health Sector in Parbhani District
5.7.13.1Change in Cooking Energy pattern and access to clean energy.

The main source of cooking energy before road wasvtiod due to easy availability except

few respondent using both LPG and firewood. Though some households were using LPG, there
was no delivery of the LPG cylinder available to the habitation befor®#ueBut afterroad,

there is a considerable changehe fuel usage. The households previously using firewood as
cooking energy changed to LPG and some households were using both firewood and LPG.
Change in cooking energy pattern is shown inRigeire5.46 below.
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Figure5.46 Change in cooking energy pattern

5.7.13.2Increase in frequency of Health workers and doctors in the habitation.

ASHA workers used to stay in the habitation before and after road in Ithalpur Deshmukh
village whereas doctor and nurse visit the village one or two times per month. There is no
availability of doctors and nurse before and after road in Adgaon and Ramapur Tanda villages.
ASHA worker visits one or two times per month in Ramapur Tanda villageiasdgaon

village Ashaworker is in the habitation after road. In Wadi kh village nurseAsichworker

used to visit the village one or two times before and after the road.

Table5.12 Trip of Health Workersand Doctors in the habitation

Trip of Doctor, Nurse and ASHA Worker per month
Before road After road
Doctor 1 2
Ithalpur Deshmukh | Nurse 1 2
ASHA worker | Within habitation Within habitation
Doctor No No
Wadi Kh Nurse 1 2
ASHA worker | 2 3
Doctor No No
Adgam Nurse No No
Asha workers | No Within habitation
Doctor No No
Ramapur Tanda Nurse No No
Asha workers | 1 2

5.7.13.3Immunization facility and status of immunization.

Immunization facility is provided to children in all the four sample habitatimfore and after
road. TheFigure5.47 shows arincreasean the immunization provided in villages of Ithalpur
Deshmukh, Wadi kh and Ramapur Tanda. And in Adgaon village we gefuah numbeof
response fronrmhabitantsfor the immunization facility provided before and after road.
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Figure5.47 Immunization facility and status of immunization

5.7.13.4Special incidents happened due to no road or bad condition of thiead.

Special incidents such as tlkeathof a newborn baby,deathof pregnant womahappenin
Adgaon village in both before and after road condition. But no such incidgmgpenedn the
remaining three villages.

Table5.13 Special incidents happened due to bad condition of road

Special incidents happened New-bornbaby dead Pregnant woman dead
Ithalpur Deshmukh No No

Wadi Kh No No

Adgaon Yes Yes

Ramapur Tanda No No

5.7.13.5Ambulance coming to thevillage or not.

The cetail of ambulance availability for all the habitation before and afterodwdis given in
Table5.14 below. None of the habitation was having ambulance facility before road at the time
of emergency but except gdon all other habitations got the facility of ambulanceafter

road during aremergency

Table5.14 Status of ambulance coming to Habitation

Sr. No. | Name of Habitation | Before Road| After Road
1 Ithalpur Desimukh | No Yes
2 Wadi kh No No
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3 Adgaon No Yes
4 Wanbhujwadi No Yes
5 Ramapur Tanda No Yes

5.7.14mpact on Education Sector in Parbhani District
5.7.14.1Usefulness of Road in Improvement in Access to Education

After the road construction access to education hasibg@onved well above 50% in all the

habitations. Ithalpur Deshmukh and Wadi kh villages show more improvement in accessing
the road for education purpogdso, Adgaon, Wanbhujwadi and Ramapur Tanda habitations
show agoodchange in accessing the road fdueation purpose.
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Figure5.48 Improved access to education due to sample road

5.7.14.2Decrease in Dropout rate of students

Bad connectivity ono connectivityof road is one of theeasongor Dropout of studentom

the schoo]

as

they candét get good

means

of

trans

difficult in the rainy season where the condition of road gets worse than compared to normal

days. The rate of students going to school increased considerfgdn road in all the four

sample villages as shown in tRgure5.49 below.
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Decrease in Drop out rate and Absentee Rate for Children
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Figure5.49 Absentee rate for children

5.7.14.3Decrease in absentee rate of teachers

Becaug of badconnectivitythere are more chances of not getting proper transport facility for
teachers to reach school in most of the days. After coadtructionthere is much reduction

in the absentee rate of teachers and they are coming to school gubaelye TheFigure5.50

below shows the decrease in the absentee rate of teachers after road compared to the before
road condition.
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Figure5.50 Absentee rate fadeacher
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5.7.13mpact on Agriculture in Parbhani District
5.7.15.1Change in Farming Pattern

Productivity in agriculture depends on the type of seed used, fertilizer applied etc. To get those
good seeds and fertilizers farmers had to go to the marketplace which isramathéir
habitations and they need to depend on some means of transportation. As seenHrgunehe
5.51there is a change in the use of farm machinery, fertilizer and type of seed in all the four
sample villages for before rdaand after road condition. Most of the farmers were using
bullock carts, organic fertilizers and a local variety of seeds for farming purpose before the
construction of the road. But after road because of good accessibility to marketplace, most of
the famers were using tractors for ploughing land instead of bullock carts, chemical fertilizers
in place of organic fertilizers and hybrid seeds were sown in place of locally available seeds.

Change in Farming Pattern
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Figure5.51 Changen farm machinery usage, fertilizer usage, type of seed usage

5.7.15.2Change in farm producesselling pattern i.e. direct to Mandi or middleman, to
reduce chain to get ehigher rate. i.e. accessibility to market facility

Beforeroad,in all the habitations most tiie farmers sell their farm produce to the middleman
finding difficulty in taking to the markebn their own because of bad road condition and
improper transport facility. Becausetbfs,they are getting fewer prices for thpnoductsand

also have lesinformation about the market price variations. After getting good accessibility
because of thgoodroad they are now taking their farm produce to the marketseir own

and getting gyood price for their farm products. THagure5.52 shows the change in farm
produce selling pattern and access to market facilities for all the four sample villages.
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Change in Agriculture product selling pattern
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Figure5.52 Change in farm produce selling pattern due to adoessrket in Parbhani

5.7.15.3Agricultural officers visits and training to farmers

From the visit of the agriculturalfficers,farmers get information regarding new technologies
and new cropping pattern. Beforead, all the four sample villages have no accessh®
agricultural extension services. But after road farmers are getting suitable information from the
agricultural officers in all the four sample villages.

Table5.15 Access to agriculture extension sergice

Parbhani Access to agriculture extension services
Ithalpur Deshmukh| Wadi kh | Adgaon Ramapur
Before road No No No No
After road Yes Yes Yes Yes

5.7.1@dmpact on Finance Sector in Parbhani District
5.7.16.1Improvement in banking facility

Figure5.53 shows the number of bank accounts used bynthebitantdefore and after road
condition. Out of totalnhabitantssurveyed in four sample villages @¥habitantswere not
having abankaccount and 2ihhabitantsvere having bankccounts. But aftead,the total
number ofinhabitantshaving bank account increased to 86. The figure also gives information
about the number of bank accouhisld by different households. Out of total households
surveyed 5 households have no bankoant one, two and three number of bank accounts
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heldby 12, 32 and 19 number of households respectively and 26 households have more than 3
bank accounts.

Availability of Banking Facility Number of Households Vs. No. of
100 Bank Accounts
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Figure5.53 Improvement in banking facility

5.7.16.2Status of arranging finance

Most of theinhabitantsbefore road have no sources for arranging finance and few among the
inhabitantsdepend on money lenders in the habitation, few borrow money from banks and
other fewinhabitantgget money by some other meanaynbe from their relatives. After road

a good access to nearby habitations and towns became possible and mosthatbitents
depend on banks for arranging finance. Higure 5.54 below shows various means of
arranging finance by the households.
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Figure5.54 Status of arranging finance

5.7.1Ampact on Migration in Parbhani District
5.7.17.1Change in type of migration

The migration of thanhabitantsis seen often at the timeghen there is no work in the
agriculture field. There are also labourers who go in searchobfaand work for daily wages.

The migration type may be seasonal or permanent. Frofigiee5.55, it can be seen tha

the most of the migration is seasonal in almost all the habitations for both before road and after
road condition.
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Figure5.55 Change in type of migration

5.7.17.2Increase or decrease in migration

Compared to théefore theroad,the number ofnhabitantsmigrating in search of b is
increased in almost all the four sample habitations. There is more increase in the migration of
inhabitantan Ithlapur Deshmukh and Ramapur Tanda villages after road construction.
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Figure5.56 Change in migration

5.7.18mpact on Living in Parbhani District
5.7.18.1Change in Type of House

The type of house of the different households surveyed is givenkigine5.57 below. Most

of the households haveacchahouses and half pukka houses before road and very few
households are living in Pucca houses. After the construction obdldethere is aeduction

in the number okacchahouses and the number lobuseholdshashalf Pucca and Pucca
houses.
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Change in Type of House due to road
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Figure5.57 Changean-housetype before and after road

5.7.1%Profile of Yavatmal District

Yavatmal district comes in the Vidarbha region of Maharashtra having itsiativi
headquarters at Amaravati and is locatedaR4°N 78.06°Elt has an average elevation of

445 metres. It is sprdapver an area of 13,584 Krand is the 6th largest district of Maharashtra
having 16 talukas. These talukas &mi, Babhulgaon, Darwa, Digras, Ghatanji, Kalamb,
Mahagaon, Maregaon, Ner, Pandharkawada, Pusad, Ralegaon, Umarkhed, Wani, Yavatmal,
and ZariJamani.The district's climate is hot and dry, and the winter is very détkt of the

total annual rainfall was due to the southwest monsoon rains. The average minimum
temperature will be 13°C and the average maximum temperature will be 42°C. The distric
receives an average rainfall of 911navatmal district is having a population of 27, 75,457
people which contains 2.46% of the total Ma h
Among the totalpopulation,18.6% of people live in urban areas amale the population
density of 204 people per square km area. The literacy rate of the district is 8ZI82%.
majority of the population in Yavatmal is Hindu, amongttital population81% of the people
areHindu, 9%Buddhistand 8%Muslim. Yavatmal hag sex ratioof 942femalesper every

1000 males.There are total 1855 habitations in the district. Among the total number of
habitations 24 habitations have more than 1000 population, 19 habitations have their
population in the range 5809, 7 habitatios have the population range of 2589 and 1805
habitations have less than 250 population. Out of tosditations,1743 habitations are
connected and 67 habitations are unconnected. The connectivity of 45 habitations covered
under state scheme.
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Table5.16 Population wise village distribution in Yavatmal District

Sr. No. | Yavatmal No of Rural household| No of villages
1 Greater than 1000 population 376320 781
2 Population between 75809 54338 260
3 Populaton between 50049 51274 339
4 Population between 25409 26977 278
5 Population below 250 6593 195
Total 515502 1853

5.7.20ample Size

As per our samplingriteria, we have selected following roads and villages in Yavatmal
district. Four roads were seted in such a way that the villages with varying populations can
be covered. Roads connecting Mategaon and Rajivnagar are of new connectivity and two roads
in Wandli and Aloda are upgradation. The sample roads selected for socioeconomic evaluation

is givenin Table5.17 below. Out of 668 households in all tfeur samplehabitations 86
households were surveyed i.e. around 13% of total households are surveyed.

Table5.17 Sample roads for socioeconomic evaluation in Yavaiittict

SI. Block Road Name Vlllalge/. Population| Households| Sample
no. Habitation
1 Kalamb MDR 14 © Mategaon 653 131 27
Mategaon
MSH 3 to
2 Kalamb | Sonegaon Wand| Wandli 800 160 28
road
3| Kalamb | MSH 3 10 A9 ponoga, Alodal 1052 210 14
4 Darwa W?Qad (Bk) 10 Rajivhagar 836 167 17
Rajivhagar
Total 3341 668 86
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Figure5.58 Sample Road and Habitation in Yavatmal

Table5.18 List of infrastructure availability before road and after road within habitation

Vavatmal District Mategaon| Wandli Donoda Aloda Rajivnagar
BR* | AR | BR* | AR | BR* | AR | BR* | AR | BR* | AR

Primary School Yes | Yes| Yes | Yes| Yes | Yes| Yes | Yes| Yes| Yes
Middle School Yes | Yes| Yes | Yes| Yes| Yes| NO | No | No | No
High School No | No | No | No| No | No | NO | No | No | No
Degree College No | No | No | No| No | No | NOo | No | No | No
Health Services Yes | Yes| No | No | Yes| Yes| NO | No | No | Yes
PHCS No | No | No | No | No | No | No | No | No | No
veterinary Hospital No | No | Yes | Yes| Yes| Yes| NO | No | No | No
Telegraph Office No | No | Yes| Yes| No | No | Yes | Yes| No | No
Bus Service No | Yes| No | Yes| Yes | Yes| Yes | Yes| No | No
Electricity No | Yes| No | Yes| No | Yes| NO | Yes| No | Yes
Panchayat Head Quart| Yes | Yes | Yes | Yes| Yes | Yes| Yes | Yes| No | No
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* All information is from OMMAS website accessed o' Blarch.

5.7.21mpact on Transport Sector in Yavatmal District
5.7.21.1Usage of theoad by other habitation as theprimary route.

The road connected to the habitation may be used by other habitations situated beyond the
habtation which is mainly connected. The road connected to Mategaon, Wandli and Aloda are
used by two habitations, thheadconnected to Donoda is used by three habitations and road
connected tdRajivngaris used by thénhabitantsof Rajivhagaritself. TheFigure5.59 shows

the number of habitations connected to the sample roads.
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Figure5.59 Number of habitation using the road

5.7.21.2Average number of days road is closed anrally

The road is not accessible for few days in all the habitations before road because of blockage
of theroadduring therainy season. The road connected to Rajivhagar habitation is blocked for
more days compared to all the other three habitatléowever, there were no sudncidents
happenedh the habitations after the construction of thad
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Figure5.60 average number of days the road is closed before and after road

5.7.21.3Public transport facility availa bility

Transport facility is very important in all the habitationsifdrabitantdo move out in search

of the basic needs. The public transport facility was not available in Mategaon, Wandli and
Rajivhagar habitations before road but in Donoda and Atathéations transport facility was
available before theoad After the construction of theoad, all other habitations except
Rajivnagar got transportation facilitiowever,most of thanhabitantsownedtwo-wheelers

for going out of the habitation.

Public Transport facility
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Figure5.61 Availability of Public Transport facility
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5.7.21.4Increase in number of vehicles in the habitation

The number of vehicles in the habitation was very less in Mategaon, Wandli and Donoda
villages and therera no private vehicles in Aloda and Rajivhagar habitations beforedade

Most of theinhabitantsare usingwo-wheelersas a means of transportation as it is affordable
compared to other vehicles. All habitations showethareasan a numberof two-wheelers

after the construction of theadas seen from thEigure5.62 below.
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Figure5.62 Increase inwo-wheeleran the habitations

5.7.21.5Increased participation of females for going outside village for different
purposes.

In all the habitations males were participating in the activities like going to market, buying
seeds and fertilizers, buyirgpthesand ornaments etc. before ttoad But after road along

with the male, thefemalealso participating in all the activities because of good accessibility

to the places away from the village and there is a considerable increase in the female
participation after road which is shown in thigure5.63 below.
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Figure5.63 Increased participation of females in going outside village

5.7.22mpact on Health Sector in Yavatmal District
5.7.22.1Change in Cooking Energy pattern and access to clean energy.

Firewood is used as the fuel for cooking in all the four sample habitations before road
construction Also, some habitations were using LPG and some use both LPG and Firewood.
After road,there is aeductionin the use of firewood and increase in the useR§s in many
habitationsAlso, there is anncreasan the number habitations using both firewood and LPG
as a fuel for cooking purpose as shown inRiygire5.64 below.
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Figure5.64 Change in cooking energy pattern

5.7.22.2Increase in frequency of Health workers and doctors in the habitation.

The visit of doctor, nurse arSHA worker has changed inggodamount as shown ihable

5.19 below. The availability of doctor was not there in all the four habitations before and after
road,whereashe visit of thenurseto the habitation has increased to two to three times a month.
ASHA worker is within the habitation in Mategaon beford after the road construction. In
Wandli, Donoda and Rajivhagar habitations there is no availabili§StA worker before

road but afteroad, as theworker is staying within the habitation in Wandli, Donoda and
Rajivhagar habitations.

Table5.19 Trip of Doctor Nurse andSHA Worker per Month

Trip Of Doctor, Nurse anASHA Worker Per Month
Before Road After Road
Doctor No No
Mategaon Nurse 1 2
ASHA Workers | Within Habitation Within Habitation
Doctor No No
Wandi Nurse 1 3
ASHA Workers | No Within Habitation
Doctor No No
Donoda, Aloda | Nurse 1 2
ASHA Workers | No Within Habitation
Doctor No No
Rajivhagar Nurse No 2
ASHA Workers | No Within Habitation

5.7.22.3Immunization facility and status of immunization

Child immunization facility is provided in all the four sample habitations before and after road.
TheFigure5.65shows anncreasen the immunization provided in the Donoda and Rajivhagar
habitations afteroad construction. The respondents from Mategaon and Wandli gave equal
responses before and after road regarding immunization facility.
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Figure5.65 Immunization facility and status of immunization

5.7.22.4Specid incidents happened due to no road or bad condition of theoad.

As shown in thél'able5.20 below there are no incidents such asdbathof newbornbaby
and death of pregnant woman occurred in Mategaon, Wdwiioda, Aloda and Rajivnagar
sample habitations.

Table5.20 Special incidents happened due to bad condition of road

Special incidents happened New-bornbaby dead Pregnant woman dead
Mategaon No No
Wandli No No
Donoda, Aloda No No
Rajivhagar No No

5.7.22.5Ambulance coming to thevillage or not.

Avalilability of ambulance plays an important role in takingabitantsto the hospitals in
emergency situations. Before road none of the four habitations hiztilitg of anambulance

in anemergencyut after road ambulance is coming to all the four sample villages at the time
of emergency because of good connectivity provided to the habitations.

Table5.21 Status of ambaince coming to Habitation

Sr. No. | Name of Habitation | Before Road| After Road
1 Mategaon No Yes
2 Wandli No Yes
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3 Donoda No Yes

4 Aloda No Yes

5 Rajivnagar No Yes
5.7.23mpact on Education Sector in Yavatmal District
5.7.23.1Usefulness of Road in Improvement in Acaes to Education

In almost all the habitations the access of road for education purpose is increased above 60%
after the construction of thead In Mategaon, Wandli, Aloda and Rajivhagallages, a
numberof respondents said that after g@nstructiorof road access to education is increased

and anumberof children going to school safely compared to before road condition.
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Figure5.66 Improved access to education due to sample road

5.7.23.2Decrease in Dropout rae of students

Bad connectivity ono connectivityof road is one of the reasons for Dropout of students from

the schoo) as they candt get good means of trans
difficult in the rainy season where the conditiorr@d®d gets worse than compared to normal

days. The rate of students going to school increased considerably after road in Mategaon,

Wandli, Aloda and Rajivhagar sample villages as shown ifithee5.67 below.
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Figure5.67 Decrease in dropout rate of students

5.7.23.3Decrease in absentee rate of teachers

Because of badonnectivitythere are more chances of not getting proper transport facility for
teachers to reach schanlmost of the days. After roambnstructionthere is much reduction

in the absentee rate of teachers and they are coming to school more reguldfiguid®68
below shows the decrease in the absentee rdtadfiers after road compared to the before
road condition.
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Figure5.68 Decrease in absentee rate of teachers

5.7.24mpact on Agriculture in Yavatmal District
5.7.24.1Change in Farming Pattern

To purchase good seeds ardifizers farmers had to go to the marketplace which is away
from their habitations and they need to depend on some me@asgportation. As seen
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Figure5.69Figure5.69 there is a change in the use of farm machinery, fertilizer and type of
seed in all the four sample villages for before road and after road condition. Most of the farmers
were using bullock carts, organic fertilizers and a local variety of seediasrfoing purpose

before the construction of the road. But after road because of good accessibility to the market,
most of the farmers were using tractors for ploughing land instead of bullock carts, chemical
fertilizers in place of organic fertilizers ard/brid seeds were sown in place of locally
available seeds
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Figure5.69 Change in farm machinery usage, fertilizer usage, type of seed usage

5.7.24.2Change in farm producesselling pattern i.e. direct to Mandi or middleman to
reduce chain to get higher rate i.e. access to tlagricultural market.

Because of bad road condition and improper trandpoility, most of the farmers sell their
farm produce to the middleman finding difficulty in taking to the maokeheir own. Because

of this, they are getting fewer prices for thpnoductsand also have less information about the
market price variations. After getting good accessibility because gbthdroad they are now
taking their farm produce to the marketstheir own and getting goodprice for their farm
products. The~igure 5.70 shows the change in farm produce selling pattern and access to
market facilities for all the four sample villages.
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Change in Agriculture product selling pattern
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Figure5.70 Change in farm produce selling pattern due to access to market in Yavatmal

5.7.24.3Agricultural officers visits and training to farmers

TheTable5.22 below shows visit of agriculturafficers to four sample habitations before and
after road. It is seen that farmers were not getting any training before road regarding new
technology, improved seeds and change in cropping pattern. But after road farmers of all the
habitations are gettinaccess to agricultural extension services because of good connectivity
of road.

Table5.22 Access to agricultural extension services

Access to agriculture extension services
Yavatmal : -
Mategaon Wandli Donodaand Aloda| Rajivnagar
Before road No No No No
After road Yes Yes Yes Yes

5.7.29mpact on Finance Sector in Yavatmal District
5.7.25.1Improvement in Banking Facility

Figure5.71 shows the number of bank accounts used byrthabitantdbefore and after road
condition. Out of totalnhabitantssurveyed in four sample villages 8thabitantswere not
having abankaccount and 4ihhabitantsvere having bank accounts before thad But after
road,the total number oinhabitans havinga bankaccount has increased to 68. The figure
also gives information about the number of bank accdwltsby different households. Out

of total households surveyed 3 households have no bank account, one, two and three number
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of bank accountedd by 29, 18 and 13 number of households respectively and 13 households
had more than three bank accounts.

Availability of Banking Facility Number of Households Vs. No. of
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Figure5.71 Improvement in banking facility

5.7.25.2Status of arranging finance

Most of theinhabitantsdefore road have no sources for arranging finance and few among the
inhabitantsdepend on money lenders in the habitation, few borrow money from banks and
other fewinhabitantgget money by some other means may be from their relatives. After road
a good acess to nearby habitations and towns became possible and mosirdfathiéants
depend on banks for arranging finance. Higure 5.72 below shows various means of
arranging finance by the households in the sawifiges.
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Status of Arranging Finance
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Figure5.72 Status of arranging finance

5.7.2@mpact on Migration in Yavatmal District
5.7.26.1Change in type of Migration

The type migration occurring in the habitation is either seasonal migration or getman
migration. From théigure5.73, it can be seethat the type of migration is seasonal in all the
habitations and there is less numbembiabitantsvho are migrated permanently. After road
construction habitats feel easy in accessing the road for searching jobs in nearby habitations
and towns. Out of founabitationsWandli is having more number of seasonal migrations of
inhabitants
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Figure5.73 Change in typ of migration

5.7.26.2Increase or decrease in migration

As seen from thé&igure 5.74 there is more increase in migration inhabitantsin Wandli
village compared to other three habitations. Mategaon and Donoda villages &
considerablehange in the migration afihabitantsafter road. In Rajivnagar habitation there
is no such migration seen before road but thear iacreasen anumbetrof inhabitantsnoving
out of habitation in search afjobafter road.
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Figure5.74 Change in migration

5.7.27mpact on Living in Yavatmal District
5.7.27.1Change in Type of House

The type of house change in the sample habitations before and afteadh® given in the
Figure5.75below. Most of the households were livingkiscchahouses before road and very
few habitations were living in Pucca ahilf Puccahouses. After the construction of road
number of households living ikacchahouses decreased hygood amount and there is an
increasan the number of Pucca ahalf puccahouses.
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Change in Type of House due to road
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Figure5.75 Change in type of house before and after road

5.7.28rofile of Bhandara District

Bhandara district comes in the dédrbha region of Maharashtra having its division
headquarters at Nagpur and is locate?llat 7°N 79.65°EIlt has an awage elevation of 244
metres. It is spread over an area of 37172KBhandara district consists two sdlvisions,
which are further divided into 7 talukas. Bhandara-@wision is divided into four talukas:
BhandaraTumsar Pauni and Mohadi. Sakoli sdikision is divided into three talukas: Sakoli,
Lakhani, and Lakhandur.

The weather is very extreme in all seasons with temperatures in summers as high as 45 degrees
Celsius and in winters as cool as 8 degrees Celgiuerage minimum and maximum
temperatue in the district is 20.9°@hd 32.71C and the district receives an average rainfall of

1388 mm in a year, because of this good rainfall Bhandara is known for its rice production.

Bhandara district is having a population of 11, 98,810 people whichineit@6% of the total
Maharashtrads popul ati on. Th epopglationi3.44% ofat e i ¢
people live in urban areas and the district hasulation densitpf 293 people per square

km areaMales constitute 51% of the populatiomdafemales 49%. Bhandara has an average

literacy rate of 83.76, higher than the national average literacy rate, with male literacy of 85%

and female literacy of 75%. Bhandara is having the sex ratio of 982 females per 1000 male
population.

There are totaV78 habitations in the district. Among the total number of habitations 312
habitations have more than 1000 population, 225 habitations have their population in the range
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500999, 93 habitations have the population range of4#28and 98 habitations hawest than

250 population. Out of totdlabitationsall the 778 habitations are connected and there are no

habitations left unconnected.
Table5.23 Population wise village distribution in Bhandara district

Sr.No. | Bhandara No of Rural household| No of villages
1 Greater than 1000 population 173579 362
2 Population between 75809 23340 113
3 Population between 56049 16581 114
4 Population between 25409 8591 93
5 Population below 250 2842 89
Total 224933 771
5.7.2%Bample Size
As per our samplingriteria,we dono6t have new connectivity

four roads selected fall under upgradation. Four roads were selected in such a way that the

villages with varying populations can be caekrThe population size and sample size for each

village is mentioned ifTable5.24. Total 95 households were surveyed i.e. 7% of households

were covered.

Table5.24 Sample roads for socioeconomic evaluation in Bhandara district

ﬁé‘ Block Road Name Habitation | Population| Households| Sample
Garada (Jangli) t( Rawanwadi
1 | Bhandara Garada (BK) Khurshepar 1863 373 26
SH 271 Bhandara f .
2 | Bhandara Warthi SH 271 Pandarbdi 1015 203 29
3 | Tumsar Tumsar to Pipra Road Pipara 993 199 20
. MDR 35 to Chichal .
4 | Pauni Chakra Adyal Chichal 3000 600 20
Total 6871 1375 95
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Figure5.76 Sample Road and Habitation Map in Bharada

Table5.25 List of infrastructure availability before road and after road within habitation

Bhandara District Rawanwadi| Khurshepan Pandharbod| Pipra Chichal
BR* | AR [BR* | AR |BR* | AR |BR* | AR | BR* | AR

Primary Stool Yes | Yes| Yes | Yes| Yes | Yes | Yes | Yes| Yes | Yes
Middle School No | No | No | No | Yes | Yes| No | No | Yes | Yes
High School No | No | No | No| No | No | No | No | Yes | Yes
Degree College No | No | No | No| No | No | No | No | No | No
Health Services No | No | No | No| No | No | No | No | Yes | Yes
PHCS No | No | No | No | No No | No | No | Yes | Yes
veterinary Hospital No | No | No | No| No | No | No | No | Yes| Yes
Telegraph Office No | No | No | No| No | No | No | No | Yes| Yes
Bus Service No | Yes| No | Yes| No No | No | Yes| Yes | Yes
Electricity Yes | Yes| Yes | Yes| Yes | Yes | Yes | Yes| Yes | Yes
Panchayat Head Quart| Yes | Yes | Yes | Yes| No | Yes | Yes | Yes| Yes | Yes

* All information is from OMMAS website accessed ori34arch.
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