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1 Executive Summary

With 73% of all GHG emissions globally in the transportation sector coming

from road transport and the growing realization that anthropogenic
greenhouse gases (GHGs) emissions are contrigptdiglobal climate change,

it is critical that these issues are addressed at the souincie Indian context,

the transport sector was reported to emit 142.04 million tons of CO2 eq., 87%

of which were said to be from road transport aldMoEFRCC 2010) In view of

this, the Ministry of Road transport and Highways (MoRTH) came up with the
bFrdAz2ylt DNBSY | AIKglea LREtAOE -AYy HAOW
friendly National Highways with the participation of the community, farmers,

NGOs, privatesector, institutions, government agencies and the forest

RSLI NIYSyd F2NJ SO2y2YAO AINRGUK | yR RS
The National Green Highways Mission (NGHM) of the NHAI is actively pursuing

this goal since approx. 40 per cent of the trafiin India is on the National

Highways (which are just 2 per cent of the Indian road network).

In this context, the National Green Highways Mission intended to conduct a
baseline assessment of carbon sequestration potential of existing plantation
along N&onal Highways of India so as to take remedial measures for
improving carbon sequestration capability along NH and eventually developing
Project Design Document for registering carbon credits under the Clean

Development Mechanism (CDM) of the UNFCCC.

In pursuit of the above mentioned goals, this study sought to review existing
methodologies for carbon sequestration assessment in order to establish a
scientific methodology for assessing carbon sequestration potential of existing
plantation along the NatioriaHighways (NH). The methodology for the study
involved field visits to ten NH stretches in four agro climatic zenBsns
Gangetic Plain Region, Eastern Himalaya Region, Southern Plateau and Hills
Region and West Coast Plain and Ghat Refporgollecion of primary data

with respect to existing plantations, as well as, analysis of secondary data

obtained from various ROs, PIUs and concessionaires. The analysis

12
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concentrated mainly on three carbon pocl#\bove Ground Biomass (AGB),
Below Ground Biomag8GB) and, Soil Organic Carbon (SOC). Carbon being
sequestered by avenue plantation in the study area was calculated using three
different methods. The secondary data procured from different ROs was used
to calculate the vegetation cover on each stretchdararbon sequestration
from the available roadside plantation. Finally, all the data from different
sources was put together to give the total carbon sequestration in the study
area. The total Stretch covered in four agro climatic zones is approximately
31600 Km and total carbon being sequestered in these zones lies between
0.675 Million Tonnes & 0.780 Million Tonnes. (7283363225 with 68%
confidence level that the result will lie in this range). This normalised result
was extrapolated on the total extérof Indian national highways of 100089
Kms to arrive at an estimate of nearly 2.13 to 2.46 Million Tonnes of carbon

sequestration therein.

The data analysis and subsequent interpretation revealed that carbon
sequestration potential of any area dependst only the kind of species
planted but also on the extent of plantation management and maintenance

being carried out.

Recommendations of this study are threefold: enhancements to the 3 phases
of current methodology, for working the recommended methodptaand to

augment Carbon sequestration potential along NHs.

The enhancements recommended in the methodology adopted for this study

include Use of GIS to identify and demarcate the project boundastiatstical

estimation of a number of sample plots t@ lbaid out and crosserification

GAOK KAIK NBazftdziazy alaStftAidS AYIlI ISNE

data from FSI, among others.

For working the recommended methodolothe study emphasises the need
of relevant GIS resources and expertise alwittp adequate skilled staff for

field work and access to complete highway plantation baseline data.

13
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Recommendationdo augment Carbon sequestration potential along NHs

include mobilizing the ROs, PDs and field functionaries to enforce arboriculture
/plantation clauses of existing NHAI contracts, regular workshops,
comprehensively addressing the basic issues of land, water and protection

w.r.t highway plantations, among others.

The report concludes by drawing out scope for further research which includes
use satellite remote sensing data, Hididelity national carbon mapping,
leveraging global carbefunding arrangements, crowsdourcing/funding and

bio-sequestration using C4 plants, among others.

14
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2 Introduction
2.1 About the Organization

The Natiol Highways Authority of Indi@NHAI)was constituted by an act of
Parliament, the National Highways Authority of India Act, 1988. It is
responsible for the development, maintenance and management of National
Highways entrusted to it and for matters conmed or incidental thereto. The
Authority was operationalized in February, 1995 with the appointment of full

time Chairman and other Members.

With the vision to develop eefrsiendly National Highways with participation
of the community, farmers, NGOs, mte sector, institutions, government
agencies and the Forest Department for economic growth and development in
a sustainable manner, Ministry of Road Transport & Highways, Government of
India launched the Green Highways (Plantation, Transplantation,
Beautfication & Maintenance) Polie2015 on 29th October,2015 and
consequently, the National Green Highway Mission (NGHM) came into

existence.

NGHM envisions participatory approach for development of green corridors
along one lakh km long network of highwayghich will help in creating an
additional carbon sink as committedlimdia's Intended Nationally Determined

Contribution(INDC) andne lakh sustained employment in next ten years

2.2 Objectives of the Organization

National Green Highways MissionNHAI has ben appointed aghe nodal
agency for overall planning, implementation and monitg of Green

Highways projects with following objectives:

1 Develop a systematic framework for Integrated Green Corridor
Development along National Highways
9 Build resilient ecosstem in the form of "Green Corridors" along
National Highways for
o Combating global warming and climate change effects
0 Optimum GHG sequestration

15
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0 Ex situ conservation of native RET species of the region
Make Green Highways Missiselfsustained
Develop umgue green corridors with aesthetic appeal
Reduce the impacts of air, noise pollution and dust
Provide shade on glaring hot roads during summers
Reduce soil erosion at embankment slopes
Reduce the effects of wind and incoming UV radiation.

= =4 4 A4 -4 A

2.3 Project backgnand

There is growing realization that anthropogenic greenhouse gases (GHGS)
emissions are contributing to global climate change. Therefore, it is critical to
identify and leverage appropriate avenues to mitigate this problem. One very
promising approach toneutralizing GHG emissions is to develop green
corridors along highways as approx. 73% of all GHG emissions globally in the
transportation sector come from road transpor¥arious research, case
studies and pilot project conducted globally have confirmtbadt green
corridors are the effective means of pollution control. Green corridors work as
vegetation buffer around the pollution source and helps in sorption of GHG
gases and collection of dust particlds. 2007, the transport sector emitted
142.04 millon tons of CO2 eq. Road transport, being the dominant mode of
transport in the country, emitted 87% of the total CO2 equivalent emissions
from the transport sectgMoEF, 2010)In view of thisthe Ministry of Road
transport and Highways (MoRTHoa up withthe National Green Highways
L2t A08 AY HAMp & A ackfriendtySatichal Highvays vithi 2 RS @
the participation of the community, farmers, NGOs, private sector, institutions,
government agencies and the forest department for economwowth and
RSOSt2LIYSyd Ay | aNaiiahél Grgen BlighaysMisgiohS NJIb £
(NGHM) the designated Nodal Agenander the NHAfor implementation of

the Green Highways Polidg, actively pursuing this gosince approx. 40 per

cent of the traffc in India is on the National Highways (which are just 2 per
cent of the Indian road network). In addition, the mission envisions
development of green cover in 4kl acres land in next 10 yeaasnd also
generate 1 lakh direct employment opportunities iplantation and
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maintenance and equal amount of selmployment in nursery raising, tree
guard manufacturing, and agqarocessing sectors in the next ten years

(National Green Highways Policy Guidelines, 2015).

In this context, theNational Green Highwaysiséionintendedto conducta
baselineassessment of carbon sequestration potential of existing grassland
and woody vegetation along National Highways of In8iach astudy is the

first step towardsestablishing asimple, precise, accurate, reliablend
replicable methodology for assessing tbarbon stocksof plantation along
National Highways of Indiaand eventually developing Roject Design
Document for registering carbon creditainder the Clean Development
Mechanism (CDM) of the UNFCd®@Ge informationwill also assist National
Green Highways Mission in taking remedial measures for improving carbon
sequestration capability along Nithereby contributing significantly towards

the national commitments (INDCs) at the CoP21

In pursuit of the above mentiortk goals, this study report aims to review
existing methodologies for carbon sequestration assessmenbrder to
establish a scientific methodology for assessing carbon sequestration potential
of existing plantation along the National Highways (NHWe stidy involved

field visits for collection of primary dateith respect toexisting plantationsas

well as analysis of secondary data obtained from various ROs, PIUs and
concessionaires Based on subsequent data analysis, a detailed and
guantitative assessent of current carbon sequestration potential was done

to explore the effectiveness of the current plantation practiedésng the NHs

and, also,to find solutions to any existing constraints/issues in this regard.

The entire study seeks to provide an ight into the viability ofplantation
along NH#eing promoted as a part @n integrated plaro transform NHs as

corridors of economic prosperity and environmensalktainability

17
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3 Literature review

To assess the potential of additional carbon sequegiratby roadside
plantation as part of climate change mitigation strategies, it is necessary to
understand the carbon storage in tree biomass, soil, roots, shrub, and the
interactions between these compartments. Carbon storage depends on the
choice of rotaton length, stand density and spaciregnd maycause both
increases and decreases in carbon stocks in tree biomass. For a proper
evaluation of the potential for carbon storage, it is important to distinguish

these options in relation to speci€¢kaul, Mohren, & Dadhwal, 2010)

This study was undertaken based on the awareness and understanding of the
latest methodologies developed through a preliminary review of the existing
literature on the subject matter of assessment of exigtcarbon stocks. The
Carbon Sequestration Pilot Prograreport by the U.S. Department of
Transportation Federal Highway Administration (FHWA) (U.S. Department of
Transportation Federal Highway Administration, 2028y the peliminary
investigation report on Roadside Management Strategies to Reduce
Greenhouse Gase¢CTC & Associates LLC, 20pdypvide the overall
international context of the feasibility and measurability of a roadside carbon
sequesgration effort using sustainable forestry practices or alternative
management of grasslands in the highway ROW, in addition to investigating

the various related aspects of a carbon sequestration program.

On the other hand, the studies by Bijalwan et(Bijalwan, Swamy, Sharma,
Sharma, & Tiwari, 2010]Tripathi & Joshi, 2015jPandya, Salvi, Chahar, &
Vaghela, 2013) and Chauhan (Chauhan, 20136) enumerate the

methodologies appropriate faquantify the existing land use, volume, biomass

and carbon storage status the Indian context.

One of the methods used to estimate the carbon sequestration is based on
amount of standing wody biomass of trees on the road sidddased on
measurements of {&h at BreastHeight (cm) and Basal Area fhfor different

trees taken at different sampling locations, standing woody biomass (Tons/ha)
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(Abraham & G., 2005nd Carbon sequestration rate of trees (Tons/heg
calculated(Kiran & Kinnary, 2011)

Another methodto estimate the carbon sequestration of a tree is based on
average diameter and height of the tree measured in the sargdtcation.
Above ground Biomass (AGB) is estimated by multiplying theddione to the
green wood density of tree species. Tree-b@ume (TBV) value established

by multiplying of diameter and height of tree species to factor 0.4.

The2006 IPCC Guidedia for National Greenhouse Gas Invento(iEask Force

on National Greenhouse Gas Inventories (TFIl) of the IPGRY Redd
MethodologicalModule onEstimation of Carbon Stock§¥ERIFIED CARBON
STANDRD, 2013)along with theCDM Methodology BooklgtJNFCCC, 2013)
provide the relevant technical inputs needed to carry out a carbon stock
estimation, whereas the A/R CDM Project documentation of a model small
scale CDM proje¢Small Scale Kashi JFM A/R CDM Project, Bélbyisualize
how an A/R (Afforestation/Reforestation) CDM project looksilikée Indian
backdrop.

The studies by Petri et @lonica Petri, Caterina Batello, 20H)d Acharya et
al(Acharya, Rasmussen, & Eriksen, 2@kp)ore and establish the significance
of soil carbon pool anche potential soil carbon sequestration in grasslands in

the global and Indian context respectively.

Jindal, Kerr and Nagétindal, Kerr, & Nagar, 2007ave studiedhe potential

for community forestry projects in India tolsearbon sequestration credits on
voluntary carbon markets, and have found thatrbon sequestration
programmes have the potential to help alleviate rural poventyndia given

that policymakers and various carbon players make conscious efforts to elicit

participation from the poor.

To estimate the standing biomass of a tree, it is necessary to estimate the
Biomass Expansion Factor to know the actual amount of carbon being
sequestered by all the components of the tree. In this regard, a study by Kaul,

et al. has been referred to in the Indian context, which providsedevel
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parameters for estimating &bon emissions from land use chandgKaul,

Dadhwal, & Mohren, 2009)

Needless to say, further and more exhaustive researchregired to
comprehensively establish more precise estimates otmbon sequestration
potential of existingplantation andvegetation along National Highways of
India, which could be based on more advanced methodologies evolved by P.S
Roy et al foiBiomass estimation using satellite remote sensing d&aS. &
Shirish, 1996and Asner et al fadighfidelity national carbon mappin@\sner,
Mascaro,Anderson, Knapp, & Martin, 2013)
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4 Work Plan and Methodology
4.1 Preliminary Work plan and Methodology

Based on the review of literature, a CEdfiproved methodology for the
estimation of carbon was initially proposed to be adopted for this stddhere

are 19 Regional OfficdROsWwith 123 Project Implementation Uni{®1Us)f

the NHAI, across which roadside plantations have been carried out in varying
measuresThe study area of the entire stretch of NHs across the country was
subdivided intathe 15 agreclimatic zones of India as established by the ICAR
¢ IASRE Indian Council of Agricultural Researdhdian Agricultural Statistics

Research Institute.

Agro-climatic regions / zones in India

Agro-climatic zones

[ Jzonet
I zore 2
[ zone 3
B zore 4

[ ] zomes
- Zone 6
B =7 ﬁ‘
B zone B'n
[ zomeo
- Zone 10
B zore 11 ¢
B zore 12 b
B zore 13
I zor< 14

[ — Meters
0 225000 450.000 €00.000 1.350.000 1.800,000 :]Zoneﬁ

Figurel: Agroclimatic zones of Indiavww.iasri.res.in/agridta/12data/chapterl/db2012tb1_2.pdf)
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The two categories of Avenue and Median plantations were used as primary
stratification units.To measure each and every tree within each selected site
is not only time consuming, but also practically not feasiltlecastherefore
initially proposed touse a statistical tooldeveloped by(Pearson, Walker, &
Brown, 2005)to estimate the required number of statistically significant

sample plots to be laid in the project site.
Themethodologycomprisedof three major phases:

1 Firstphase includeastimation of a numbeof sample plots to be laid
out

1 Second phasavas that of field measurements, and

1 Third phase wa calculation of biomass and carbon stock from the
existing plantations.

The detdied procedural plafin this regardnay be seen in annexurgl. It was
proposed to carry out this methodology initially at a pilot site and subsequently
review and finetune the research design based on an objeciiise result
analysis of data from the loit site. The visits to the other sample sitesre

thento be designed, scheduled and undertaken subsequently on this basis.

The major eligible carbon pools from the plantation areas are Above Ground
Tree BiomasfAGTE Below Ground Tree Bioma@GTR Dead WoodDW),
Leaf LittergLL3, and Soil Organic Carb@@OQ. Based on the requirements of
and relevance to the study being undertakeine carbon poolsf AGTB, BGTB
and SOC seesdto be appropriate foestimating the carboin the given study
area.This was discussed with mentdrsubjectmatter-expertsand finalised

upon.

Finally it wasproposedto collate althe data from the sampled sites awcdrry
out appropriate data analysis and interpretation for arriving at results and
conclusionslt was a conscious endeavour to havegular interaction and
discussion with mentors/ subjechatter-experts to obtain timely and
actionable feedback in order to arrive at relevant results and further

generalisations, if any.
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In view of the conspicuous time conaints, the study proposed to explore and
establish appropriate fiekbased methodology for estimation ofarbon
sequestration potential of existinglantation/vegetation along National
Highways of Indian keeping with the needs to meet international stiards

in a costeffective manner within the local context

4.2 Preliminary field visit

Next, a preliminary field survey was undertakemthe highway stretches of
NH2 and NH 71 A under the PIU offices of Faridabadramtiak respectively
in Haryanain order to getacquainted with thegroundrealities and confirm or

modify our work plan and methodology accordingijnese highway stretches

v

were chosen onthe basis of Panipat i
proximity to the internship A 709 no
58
workstation so that appropriate o ekt
Sonipat o
changes could promptly be made t R{=Ek o =
235
the proposed methodology Also
~New Delhi 2
driving the choice was the fact tha # ©_ Noida
Gurgon R N
data regarding existing plantation: = Biangsnahr
ariaaba
along NHs was yet to be received | pepari , @ ‘
NGHM from the Delhi Regione < ¢ :
‘ana
Office. Figure2: Initial study area

4.2.1 NH 2 PIU Faridabajl

The first visit was to NH2 (DelAgra)

stretch afte required correspondence
and coordination with the Project
Director (PD), Faridabad. In a briefir
session by Pbaridabad, it
informed that the DelhiAgra stretch of =
NH2 no longer has any aven

. ) ) Figure3: Lack of avenue plantation on NH 2
plantation due to road widening work
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and DelhiMetro expansion work undertakealong the stretchHowever, since

the stretch still had good median plantation, upamuickvisualsurveyof the
stretch it was decided to randomly select 3 sampling locations along the
stretch based on their representativenesslo¢ three categories of vegetation
densities¢ Sparse, Medium an®ense. Such Sampling sites were selected
based on the inputs of the Site Engineers and the accompanying maintenance
team of the respective concessionaires as to save on time and cost of

sampling.

The geographical coordinates of the sample sites were recorded using GPS
device for marking the respective waypoints aldhg median ROW widths of

the medianwas taken note oft each sampling site.

Subsequently shrub measurements such as dzight and interspacing were
noted at the sample sites along with other details such as species type and

number of individuals, in the formal

which can be seen in Annexulié
Additionally, soil samples were take

at the sampling sites fromthe |
median inaccordance to the genera® '
soil sampling principles outlined b
the Central Laboratory for Soil an® -
Plant Analysis(CLSPA) , Division rlgure: Samplnen median NH 2

Soil Science and Agricultural Chemistry at the Indian Agricultural Research
Ingtitute, New Delhi (AnnexurelV). These smpleswere then submitted at

CLSPA for soil testing to determine the respective Soil Organic Carbon (SOC)
components.

¢tKS @AaArAl SYRSR gA0K @Ararad G2 GKS O2
chainagewise survey data(secondary data) of median plantatiowas

provided (AnnexureV).
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4.2.2 NH 71 APIU Rohtal.

The secondpreliminary visit was to NH 71 @®RohtakPanipaj stretch after
required correspondence and coordination with the Project Director (PD),
Rohtak Since PDRohtak facilitated

liasoning  with  the  cocerned g

concessionaire well in advance to t
visit, it waspossible to directly reach the
O2y O0Saarz2yl ANBQa
informed by the Manager Ircharge
there that the avenue plantation along
the RohtakPanipat stretch of NH71 Figures: Median plantations NH71A
has been fuy done by the Forest

Department, which also carries out regular maintenance of the same. It was
also mentioned that this is normally the caaeross the NH stretches in the

State of Haryana.

After obtaining the avenue plantation details from the For&spartment
(Rohtak) and ayuick visual survey of thBIH71 Astretch, it again seemed
prudent to randomly select 3 sampling locations along the stretch based on
their representativeness of the three categories of vegetation densities
Sparse, Medium andddse. Such Sampling sites were selected based on the
inputs of the Site Engineers and the accompanying maintenance team of the

respective concessionaires.

The geographical coordinates of th

sample sites were recorded using Gl
device for marking the respéve

waypoints alonghe NH ROW widths

were taken note ofat each sampling

site. , : R T
Figure6: Avenue plantation NH 71A
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Subsequently tree and shrub measurements such as girth, h@tgatspacing
unit dry weight of shrubsvere noted at the sample sitesamg with other
details such as species type and number of individuals, in the format which can

be seen imMnnexurelll.

Additionally, soil samples were taken at the sampling sites from both the
avenue and median plantation sidesaccordance to the genaksoil sampling
principles outlined by the Central Laboratory for Soil and Plant Analysis(CLSPA)
, Division of Soil Science and Agricultural Chemistry at the Indian Agricultural
Research Istitute, New Delhi (AnnexurelV). These samplesvere later
submited at CLSPA for soil testing to determine the respective Soil Organic

Carbon (SOC) components.

4.3 Revised Sampling and data collection scheme

After the preliminary field visit, it was found prudent to adopt a mstage
sampling approach with a combinatiaf Judgement and Quota sampling for
laying sample plots in different landscapes along the NHs to estimate the
structure, standing volume, biomass and carbdien NH stretches for
samplingcovering 4agro-climatic zonesvere chosen randomly out the total

218 NHs across the country.

Sampling sites were selected based on the inputs of the Site Engineers and the
accompanying maintenance team of the respective concessionaires so as to
save on time and cost of sampling. This approach helped in selection of
samping sites based on their representativeness of the different categories of

vegetation densities along the selected NH stretches.

Data collection was divided in two parts i.e. primary data and Secondary data.
Primary data mainly consisted of tree and dhmeasurements such as girth,
height, and treespacing were noted at the sample sites along with other
details such as species type and number of individuals, in the foxmah can

be seen in Annexurdl. Data collection performa for each NH streficication

may also be seen in the various subsections under Anndiui®econdary

data which was procured in a prescribed format from all the regional offices
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mainly consisted year of plantation, number of saplings plargédwise data

of plantation in melian and avenuand so onAnnexure Vj.

The geographical coordinates of the sample sites vaéserecorded using GPS
device for marking the respective waypoints along with any Secondary data, if
available on site or from the offices of the conted conessionaire(s) and
PIU.

ROW widths of the existing avenue and median plantations were measured at
each sampling site. The average values of ROW widths so obtained for each of
the categories of avenue and median plantation were then multiplied by the
total length of NH in the respective Agatimatic region, and appropriate

conversions were made to arrive at acreage estimates for each strata.

Additionally, soil samples were taken at the sampling sites from both the
avenue and median plantation sides in ac@nrde to the general soil sampling
principles outlined by the Central Laboratory for Soil and Plant Analysis(CLSPA)
, Division of Soil Science and Agricultural Chemistry at the Indian Agricultural
Research Institit, New Delhi (AnnexurdV). A total of 35s0il samples were
collected for the 10 NH stretches covered during the primary data collection
phase and were submitted at CLSPA for soil testing to determine the respective

Soil Organic Carbon (SOC) components.

These estimates were subsequently used fxtrapolation across the
corresponding Agralimatic region based on the average acreages of avenue
and median plantations arrived in the earlier steger the respective

calculations of carbon stock estimates along the NHs.

Accordingly, the overall wondan was revised and project schedule was fixed

as follows.
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Data Collection

e N ( B e N
Visit to the initial :
— Collate & organise
—  Procedural plan study area — 9
data
§ J
& J & J
( A
- N Objective wise - ~
| resultanalysis of
Sampling & Data data from initial .
|| pling tud - Data analysis
collection scheme L study area
. J - & J
Review & revision p -
| Research Design i
Evolve appropriate i i :
ppropr consultation with Interpretation &
— Data Analysis experts and mentor " Generalisation
Methodology \
N\ J
| Schedule visits to all
i the sampling sites ; ; ;
Schedule visit to th ping . Discussion with
initial study area Experts/Mentors
Visit to the samplin
sites
Figure7: Revised Work Plaand Projecschedule
11D  Name Start Finish 2016
IE April May June
3 d ding Project Objecti 4/4/2016 4/8/2016 | =%
= Introductory briefing, Guidelines review 4/4/2016 4/4/2016
- Literature review 4/5/2016 4/5/2016 |
_5 Literature review, Meeting with experts 4/6/2016 4/7/2016 | |
7 Preparation & Submission of Synopsis 4/8/2016 4/8/2016 1
4 Research design 4/11/2016 4/13/2016 -
- Procedural plan 4/11/2016 4/11/2016 1
g Sampling & Data collection scheme 4/11/2016 4/11/2016 1
KK Evolve appropriate Data Analysis Methodology 4/12/2016 4/12/2016 [ ]
2| Schedule visit to the initial study area 4/13/2016 4/13/2016 1
3 Data Collection 4/20/2016  5/23/2016 S—
14 Visit to the initial study area 4/20/2016 | 4/20/2016 1
g “Objective wise result-analysis of data from initial study area 4/21/2016  4/21/2016 1
1| Review & revision of Research Design in consultation with experts and mentors 4/22/2016 4/22/2016 1
7| Schedule visits to all the sampling sites 4/25/2016 4/25/2016 1
KT Visit to the sampling sites 4/26/2016 5/23/2016 ]
e Analysis & Interpretation of results 5/23/2016  5/27/2016 -
20| Collate & organise data 5/23/2016 5/24/2016 [ ]
T Data analysis 5/25/2016 5/25/2016 1
53| Interpretation & Generalisation 5/26/2016 5/26/2016 1
E Discussion with Experts/Mentors 5/27/2016 5/27/2016 [ |
2 Report Preparation and Presentation 5/29/2016 6/2/2016 L 4
24| Report Preparation - Initial Draft 5/29/2016 5/30/2016 [ |
26 Discussion of Initial Draft Report with mentors/experts 5/30/2016 5/31/2016 [ ]
57 Final Report submission & Presentation 6/1/2016 6/2/2016 |
28 4/7/2016 47772016 | |®@
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5 Sampling and Data collection

The preliminary field visits in the State of Haryana were followeé by
series of visits to varigs locations across the countag depicted below,

for the purposes of sampling, data collection and grotimdhing of the

secondary data obtained from different R@snexure Vj.

SI-Field Work sites
15

& s = } Lahore }:’IF;ADCEP&LQ
% '7’ Chandigath
#® Addlayer 2+ Share @ Preview Pakistan ks UT]MAKIMNU
HARY M@ NH 2 e
> " }m ‘Ihiactiy
v/ Sampled sites New e\m Ut w, p: '\N\.r,ﬂ
A " Uniform style LN Jaipur A "\‘Ka(hmandu SIKKIM Bhutan
N = RAJASTHAN-© PGS 31
@ Aliitems Karech] \_ Lefon BM,:\F \3 MEWMIMZ%;JAGALANU
s ; e ¢
% "“AMK} MADHYA JHARKHAND <ﬂBang|adesh{MA:Lp/un
r g cwmlscmm \ | s
) ODISHA (\‘J (Bumm:
Y MAHARASHTRA Nay.ﬂuaw
Mumbai m s3i0p: '"wk
) INA
%NH*mderahad
v
0A ANDHRA
KARNATAKA PRADESH
v aengoamfu Chegnal Bay of Bengal
Saioiiden Arabian Sea w
5')12} NADK Andaman Sea
Google My Maps
S data @016 Gannle Mana GISr:
Figure8: Field Work sites
S.No | National Highvay PIU/PD No. Of Samplingites | Soil Samples
1 NH2 FaridabadMathura 3 3
2 NH71A Rohtak 7 7
3 NH31 Guwabhati 6 3
4 NH37 Guwabhati 6 3
5 NH-40 Shillong 6 3
6 NH4 Dharwad 6 8
7 NH7 Nagpur 6 3
8 NH544 Palakad 6 3
9 NH-6 Nagpur 6 4
10 NH65 Hyderabad 6 5
Total 58 42
Tablel: Studyarea details
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Based on the experience of the preliminary visits, all the subsequent visits
were planned and scheduledter due correspondence and coordination with

the concernedProject Diector (PD)The revised sampling and data collection
scheme as detailed in the previous chapter, was used at all these sites visited
subsequently. The data collected at all the sites may be seeraiious

subsections undeannexure Ill.

5.1.1 NH 7 (PItNagpuy.

The first visiafter the preliminary visits was
to NH7(NagpurHyderabad stretch.It was

observed that although the stretch ha
consistent avenue plantation, but it was nc
mature and was three to four years old ¢
the most, with substantial vacantand

along the main carriageray (as depicted in
the adjoining picture) which can be utilise
for atleast one more row of avenue

plantation. However, it was informed b

the accompanyingconcessionaire (K8

Oriental Nagpur BypassConstruction Pvt. £ ol

Ltd.) personnel that this width isisuallyleft &= e &
X .. . . . . Figure9: Typical avenue plantatiorNH 7
in anticipation of either, future widening of

roads.

Y Ae

the main carriage way, or for prospective service

Consistent avenue %
plantation was found along
the sections with service
roads as well, but with s
issues of their ow. One
major issue was the}

existence of utilities Figure10: Avenue fantation on NH 7 with service roads
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(overhead electric lines, underground Optical Fibre CabIeEE, etcwhose

maintenance often result in injuries and fatalities to the avenue plantation.

Another issue was theost-harvestburning of cropresidueson adjoining farm
lands which inadvertentlyspread to the Highway avensge causing fire

damages to the vegetatioalong the NH

The third important issue is that of extreme watsrarcity due to the drought
conditions since the past couple of ysarhese factors reportedly cause the

most losses and damages in avenue plantations.

As far as the median i<

concerned, consistent
plantation was found with good
survival. However, majority o
the planted and survivingg

species was found to be that o

. . Flurll. TyicaIMedian plantation on H 7
Kane which was interspersed

with sporadic presence of Bougainvillea.

Another significant observation was the availability of a large parcel of land at
the Cloverleaf Junction orNH 7 andhe outer ringroad, on which substantial

plantation has ben undertalen.

5.1.2 NH 6 (PItNagpur).

The adjoining stretch of NH6

(NagpurWainganga currently

maintained by M/s Wainganga

Expressway Pvt. Ltdyas similar

to that of NH 7 However, i was

observed that the stretcldid not Figure12: Typical avenue plantatietNH 6

have consistent avenue

plantation, but itwas comparatively older than that along NH 7, where it
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