Climate Change ana
Sustainability Concepts
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Definition of Climate Change

» “ Ahangein the state of the climatethat canbe identified (e.g. usingstatistical

tests)by changes in the mean and/or the variability of its properties, andthat
persistsfor an extendedperiod,typicallydecades or longer.

» It refersto anychangean climateovertime, whetherdue to naturalvariabilityor as
aresultofhumanact i vi ty."”’

- Intergovernmental Panel on dimate Change (IP©)

UNFCCEAttributesit to humanactivity in additionto the natural climatevariability

Globalclimateis a descriptiorof the climate of a planetasa whole,with all the regionaldifferencesaveraged
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For millennia, atmospheric carbon dioxide had never been above this line
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Why is Climate Changing?
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Global GHG Emissions by Sectors

CO2 Emissions by Economic Sector CO2 Emissions by the Transport Sector
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» Electricity and heat production = Manufacturing and Construction
Transport » Residental
Other Automobiles = Trucks  Aviaton = Manne » Raiways




What are greenhouse gases?

G ‘ O b a | Wa rm | ﬂ g Gases thatontributeto the
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Impacts due to Climate Change - Global

» Atleast90% of all major disasters recorded from 1988 to 2017 were climate-related.

Number of disasters by major category per
year 1998-2017
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Impacts due to Climate
Change - Global

» Floods — affected 2 billion people

45%

2.0 billion

Floods

» Droughts affected a 1.5 billion people
16%

726 million
» Storms were among the most frequently
occurring disasters, along with floods.
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Impacts due to Climate
Change - India
» Accordingo UN2018report, India lost $79.5

billion to climate-related disasters in the last
two decades

» India is among five countries after the US,
ChirmaandJapan andPueto Rco, whichhave
withessed the greatest economic losses due
to climaterelateddisasters.




Impacts due to Climate Change on Railways

» Disruption of Services
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Flooding of tracks in Thiruvananthapuram 1000 passengers rescued

‘Auiust 2018' heavi flood near Mumbai ‘Juli 2019'



Impacts due to Climate Change on Railways

» Disruption of Services
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Impacts due to Climate Change on Railways

» Damage to Infrastructure

Damaged railway line in flood-hit Katihar district Soil bed under the track washed off due to
(August 2017) heavy rain in Uttara Kannada (August 2019)



Response to Climate Change .
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» Mitigation — Mitigate to Prolong or Combat Climate Change
actionsto reduce emisson of GHG \ J
» Adaptation — Adapt to Survive ! Impacts i
adjustment in natural or human sysems N y
Y ~ - A
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[ Mitigation J [AdaptationJ

I Prevent mitigate... .. and adapt! _



Response to Climate Change

MITIGATION 0 ADAPTATION
ACTION TO REDUCE EMISSIONS ACTION TO MANAGE THE RISKS OF
THAT CAUSE CLIMATE CHANGE Water CLIMATE CHANGE IMPACTS

conservation
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Disaster management

New energy Lo(a, food & business continuity
systems
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Breakout room discussion: 15 mins

- List down 3 mitigation and 3 adaptation measures currently being
taken in IR (based on IR environment sustainability report and your own
observation)

- Suggest 1 mitigation/adaptation measure that IR can/must adopt.
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Green Initiatives by IR —to Combat Climate Change

Mitigation Adaptation and Mitigation

ENERGY
(Efficiency,
Conservation)

SOLIDVASTE
MANAGEMBNT




Ad d ptath N {1 Desigrfor large drainageapacityto be ableto deal
with more intenserainfall events

Measures 1 Auditand maintaindrainsregularly(especiallybefore
the rainyseason)

Enhancgumpingto pump outwater from tunnels,
stationsandrails

Extreme Precipitation,
Flooding

Earlywarningsystemand evacuationplanningfor
Intenserainfall events

Installationof greenroofson the stationsor canbe
paintedwith light/white colourto preventheat
absorption

Expansionoints canprovidespacefor rail expansion
therebypreventingbuckling

Increase in Temperature
and Heat Waves

1 Regularlymaintenanceactivitieslike distressing



Green Economy for
Sustainable Development




Green Economy Concept

Low Carbon + Resource Efficient + Socially Inclusive

Resource Efficiency
Achieving greater wellbeing whilst
reducingresourceuseandemissions

Sustainable
Green Consumption &
Economy Production
A macro Policies, tool&
economic practicesthat
approach supporta green
Focusoninvesting | | economy approach
In greeneconomic Focuson

activities, mainstreamingpf eco
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Benefits of Green Economy
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Use of Ecolabels

» Anecolabelidentifies
productsor servicegroven
environmentallypreferable
overall,within aspecific
productor servicecategory.
Global EcolabdlingNetwork
membersoperatesome of Manufacturers .
the world's strongest
ecolabels
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Thereare 3 maintypesof ecolabelgguidedby 1ISO14024,1S5014021and 1S0O14025 respectively.
OtherTypesf Ecolabels- EnergyStar|SEAlabelsetc.




Circular Economy

» CirculaiEconomyaimsto ‘closethe loop anddesign
wasteout of the system

ATransition from ‘take, make, dispose’ linear
operating model to a more responsible all-
encompassing and abundant resource
management system

» Avoidinglandfills andncineration altogetheiand keeping
resoucesin use for aslongaspossiblethrough reuseand
regenerationof newproducts
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Railway Sleepers made from Recycled Plastic

composite plastic sleepers are producedin Milduraby Integrated ,
Recyclingind containa mix ofpolystyrene andagriculturalplasticwaste, &
Includingcotton bale wrap, vineyardcoversand pipe from the mining
iIndustry

» Sleeperdavea lifespanof upto 50 year

» Atthe endof their lifetime the sleepers are recycled into new
sleepers

» Plastic sleepemeduce the need for timber resources, reduce
concrete production andrecycleplasticwaste

» Foreverykilometre of track installedwith the sleepers64 tonnes
of plastic waste that would have otherwise gone to landfill is
recycled



12Rs of Circular Economy

Community

The 12 Rs The Stakeholders
A Refuse A Community
A Reduce A Informal Sctor

A Redesign A Academia

A Reuse A Researchers

A Repair A Industry Circular

A Refurbish A Technologists Economy esearchers
A Renovate A Designers

A Recycle A Innovators

A Recover A Investors .

A Return A Media E

A Remanufacture A Regulators g

A Rethink A PolicyMakers

Designers



Role of Indian Railways in

Sustainable Development

Vision )

Topromote Greenenvironmentand cleanenergy
while makingthe Indian Railwaysa globalleader

in sustainable masstranspat solutions. y

Sustainability Initiatives Taken by Indian Railways

A Energy & sustainability, Technology Upgradation are
amongthe elevenmajorthrust areasof ActionPlan (2015
19), RailwayBudget2015-16.

A An area of 41,417 hectares of railway land is under
afforestation.

A Railways$aveplantedaroundl.1croresaplingsduring
the year201819.




Role of Indian Railways in
Sustainable Development

Energy Efficient Strategies of Railways
A Debottleneckinghe existingnetwork
A Strengthenindhe existingnetwork
A Augmentationof network
A Energyefficient operation
A Usingrenewable& alternate sourceof energy

Indian Railways’ Solar Mission is part of National Solar Mission
Target — 1000 MW of solar power across Indian Ra i |
network by 202021

x 12,755 coacheswere provided with LEDlights from 201415
to 201718 and 7,755 more coacheshavebeen providedwith
LEDightsduring201819

x Indian Railwayshas installed 8242 MW Solarand 53 MW
Wind power acrossRailwayinstallations Planto install 200
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Use of Alternative Fuel

A Indian Railways started 5% Bio-Diesel blending with High Speed
Diesel (HSD) since 5th June 2015.

A Blending of bio-diesel to the extent of 5% was initiated at 76 RCDs of
Indian Railways in different Zones.

Water Conservation Strategies

IndianRailwaysvater policyformulatedin 2017

Rainwater harvesting mandatoryon roofslargerthan 200
sg.meter

Water conservatiormayalsobe doneby reviving old water
bodies on railway land

Mandatoryadoption of small/egetatedinfiltration basins
for storm water management

Effluents generatedt railwaystationsshould be discharged
into ETP/STP to be locatednearmajorrailway stations
Thereare Automatic Coach Washing Plants being installed

Waterrecyclingplantat IndianRailwaysCoachingDepot

il




Other Sustainable Initiatives

A Developmentof composite sleepers made of a polymer matrix,
typically polyethylene (HDPE), with reinforcing fibres is being done
asanalternativeto woodensleepers

A Useof Common Rail Direct Injection (CRDI) asfuel injection system
leadsto reduction in fuel consumption,reduction of emissionsto
verylow levelsandreductionof enginecombustion generatednoise

A New Delhi station becamethe first railway station in the country to
have a Waste to Energy plant within its premisesin June 2016

A More than 195,900 bio-toilets have been installedin nearly
53,900coachedill March2019

A Duringthe year201819, ICFhasprovidedbio-vacuum toilets in 230 WVl
ACcoachesMCFhasprovidedin 24 coachesand RCRn 92 coaches

A 11 plastic bottle crusher machines were provided by March 2019




IR’s Interventions towards SPP: Use of Compostable Plates

» Pas®ngers are served mealsin compostableplates
andbowls inplace of polymer ones

» Supplier —YasPaperdasedin Faridabad
» Brand Name —CHUK
» Introduced in —2018

» Trains in which introduced — VariousShatabdiDuronto
andRajdhantrains

» Product details —

» Sugarcanéber isused.Completelychemicalfree

» Lightweightflexible andleak proof
» Decomposesn 60-90daysafter beingdisposed


http://www.railnews.in/indian-railways-now-using-compostable-tableware-as-part-of-its-go-green-drive/

Indian Railway’s Vision 2020 in200)

Environmental Sustainability Goals
» Carbao Mitigation and Carba Gredits

» Utilize at least 10%0f its energyrequirement from renewablesources

» Institute a fool proof ecofriendly wastemanagemensystem
» Undertakea massiveplantationdrive alongthe Railwaytracksandin railwaycolonies

» Usegrassturfing as aprotectiveanti-erosionmeasureon the slopesof the banks
alongthe track



Overview of Green Initiatives at IR

ENERGY ALTERNATE FUELS
(Efficiency, . WASTE TO WATER
Conservation, (E'O?'.GS%'I’CN? LNG ENERGY CONSERVATION
Alternate Sources) cofriendlyoptions)
GREEN INNOVATIVE SOLID WASTE
AFFORESTATION BUILDINGS SANITATION MANAGEMENT
ENVIRONMENTAL OTHER POLICY
SUSTAINABILITY IN | | MISCELLANEOUS INITIATIVES
INFRASTRUCTURE GREEN Ewtlfr’(‘;‘;]?; C;tal
PROJECTS INITIATIVES Sustainability




Green Buildings and
Certifications
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Potential for Green Infrastructure in Indian Railways

Green infra -
urban and climatic challenges
by building withnature

Green
Railway
Stations

Green Train
Coaches

Workshops
and
Factories
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Green Rating Agencies
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Indian (:reen Building Council “NSEBVE IT
The Indian Green Building Green Habitat BEE
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riteria and Weig

Regional Priority
3%

Innovation in Design
5% Sustainable Sites
24%
Indoor Environmental
(o[TF1114Y;
14%

Materials and Resources

Water efficiency
13% 9%,

Energy and Atmosphere
32%

S

B Sustainable Sites

m Water efficiency

m Energy and Atmosphere

m Materials and Resources

m Indoor Environmental Quality
B Innovation in Design

m Regional Priority



Detailed Criteria for
|GBC Certification




Sustainable Sites

Developing on appropriate sites
Community Connectivity / Basic Amenities
Design for differenthabled

Alternative means for transportation
Protect or Restore Natural topography
Heat island effect

Night Sky Pollution reduction

Soil Erosion Prevention and Control

Compliance to Local Regulations

9 February 2021 40



Water Conservation

9 February 2021 41



Energy Conservation

Refrigerants No CFC

Building Envelope measures

Selection of energy efficient equipment

Building Energy Performance
Renewable energy

Green Power

Energy efficient Lighting W|

|

Eccfriendly captive power generation

9 February 2021




Materials
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Indoor Air Quality

Tobacco smoke control
Daylight and Views
Avoid asbestos

Fresh air ventilation
Low VOC content

Building flush out

Eccfriendly housekeeping

Breakout spaces for employees

9 February 2021 44



|GBC Certification Levels

Global Leadership
Score(81-100)

National Excellence
Score(71-80)

_ Outstanding Performance
Score(61-70)

9 February 2021



Thank you
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ICFentirely sources its electrical energy requirement
from 7 windmills of 1.5 MVA capacity each in the
Tirunelveli.

Solar water heaters having total installed
capacity of 3000 LPD have been provided i
Officers and Subordinate Rest Houses,
Apprentices Hostel, ICF Hospital.

ICF has reduced G@missions to the extent
of 60242 ton from 2009 to 2015.

9 February 2021
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Green Initiatives at ICF Chennai

Energy Conservation Measures: Energy required

for manufacture of coach has declined from about
10,211 units in 20090 to 6,850 units in 20145.
Smart technology enabled energy conservation

measures have been implemented across
factories.

REPLACE
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Energy Conservation measures at ICF Chennai

Occupancy Sensors A Sense human movement and switch off automatically the Air
Conditioners and room lights when there is no human movement

Automatic Power A Power factor values are monitored and controlled more precisely.
Factor Correction Panels A All 32 substations of ICF have been provided with APFCP and a
high powerfactor of 0.99 has been achieved

Use of timer switches to A Switch off noressential lights duringight time.
control lighting circuits A Air-circulators are controlled by timer circuits to automatically
/air circulators switch off during noaworking hours.

9 February 2021




Energy Conservation measures at ICF Chennai

Energy Savers A Switch OFF Arc welding machines when they are not in use for r
than 3 minutes.

Energy Efficiency in A Adjusting the ON/OFF time of air compressors and arresting the

Compressed air system leakages in the pipeline.

and Pumps A Energy efficient submersible pumps have been provided replacing

old centrifugal pumps.

Star Rated Equipment A BEE approved star rated electrical products such as ceiling fans, air
conditioners, geysers, refrigerators, water coolers etc.

9 February 2021




Energy Conservation measures at ICF Chennai

Turbine air A Operate on natural draft without electrical power installedexhaust hot gases
ventilators in place emanating from welding operation, furnace etc.
of roof exhaust fans

Energy Efficient A Replacing old lamps with latest energy efficient lamps.

Lighting A All pathway lights in the factory area have been provided with induction lamps
and all major streets in the colony area have been provided with LED lamps,
duly replacing metal halide lamps.

Use of Natural A Polycarbonate sheets have been provided extensively on the roof to provide
lighting in excellent diffused sunlight during day

workshops and

office buildings

9 February 2021




alin Water Harvesting
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In Railway Colonies, every block has been provided with pipelines to carry water collected on
roof top to percolation pits.

Two percolation pits are provided for every block for recharging the ground water.

Water from the Reservoir is treated and supplied to both Shell and Furnishing factories meeti
entire requirement of the factories, except for drinking water purpose.

9 February 2021




450 DEMU trailer coaches are being
installed with flexible solar panels based
on Liion battery.

500 passenger trains with existing
batteries installed with flexible solar
panels.

The flexible solar panels can be easily
installed on train coaches and are 80 pe
cent lighter than conventional solar
modules.

9 February 2021
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Green Coaches for Indian Railways — Solar Roof Tops

SMALL CHANGE, BIG GAIN

How the modified bio-toilet of a railway coach works

WHAT'S NEW
At present, digested waste after

chlorination is discharged onto > \‘
railway tracks in liquid form

In new system, the

Odour and colour removing discharge (before
agents are added beforeitis €——— €—— chlorinaﬁon) will be
use as flushing liquid used to flush toilets
ADVANTAGE!
o IMPLEMENTED
Reduce amount of
the water used for
A study by
mechanical
department
5"9“'? Sat In one coach of the
VU HITres 12,685 Chent
of water per day o
per coach can be =2
saved g -
—EE
Ad
. COST
% 210,000 per toilet +
22,000 per toilet for
colouring and odour
removal agents

RAILWAY
Bio-discharge toilets have underslung tanks to collect iﬁgffr\fé?:rﬁo:r
human waste and degrade it by a special type of bacteri NEGATIVE
c . \ . . ?ﬁésnﬁggfﬁlssggm-
Converts human waste into gas and discharged harmles oietankion | UNDER TRIAL ON
into atmosphere. e | s

S=E e ————— [/



Green Coaches for Indian Railways — CNG DEMU

CNG DEMU manufacturef
at ICF has the mechanis
to run on dual fuel using
the CNG as an alternate
fuel to diesel.

N\

25 Diesel Power Cars of
DEMUSs have been
converted into CNG baseg
dual fuel engine.

\

9 February 2021



Green Coaches for Indian Railways — HOG System

In EOG configuration, power
cars provided at both ends to
cater to Ilghtlng and HVAC los

All EOG trains are being

converted to HOG, a total net

saving of Rs 313.8 crores per

annum has been achieved by

way of reduction in diesel
\consumption.

9 February 2021
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Interiors

Energy efficient lighting in coaches

A LED lights are being provided in
coaches for night light fittings, toilei
light fittings, passenger alarm, bert|
indication and accident emergency
light fittings.

A Incandescent lamps have been
totally replaced with energy efficier
fluorescent lights and CFL lights.

A Glass Roofsave been provided for
entry of natural daylight and energy
savings

9 February 2021
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Interiors

Eco-friendly refrigerant in AC coaches

A All new AC coaches are no\
being manufactured with R
407C refrigerant, which hav
no chlorine atoms to affect
the ozone layer.

9 February 2021
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Interiors

Use of eco-friendly materials in coaches

A Use of natural fiber thermose
composite (NFTC) material to
replace compreg wood for
flooring in the coach.

A Use of polycarbonate seats in
place of wooden seats.

A Use of watetbased paints,
which are more ecdriendly,
as a trial measure, in place of
solvent paints.

A Use of aluminum composite

interiors, which are recyclable

replacing laminated plastic
sheets.

9 February 2021



Green Coaches for Indian Railways — Green Interiors

Energy Efficient fans

A Conventional DC fans with commutator and carbon
brushes which require regular maintenance are being
replaced with brushless DC fans.

A Conventional DC fans consume about 38W power
while brushless DC fans (BLDC) which consume only
25W power.

A Besides being energy efficient, the brushless fans also
require less maintenance.

9 February 2021
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|IGBC Green Railway Stations

CIHGBC with the support of Environment Directorate of Indian Railway has developed the Green
Railway Stations rating system. It is a voluntary and consdvessesd program.

Facilitate adoption of green concepts, thereby reduce the adverse environmental impacts due to
station operation & maintenance and enhance the overall commuter experience at station.

Designed to help the station management to understand their present position with respect to the
'green performanceof the station and the measures that need to be taken to enhance the
performance on a continual basis.

9 February 2021




Case Study: Secunderabad Railway Station

Achievements at a

Glance

e First Platinum
Rated Station in
India.

e |SO 14002015
Certificate
Environmental
Management
system.

e National Tourism
Award 20162017

Source:
https://www.financialexpress.com/infrastruct
ure/railways/indianrailwayssecunderabael
stationris-1st-to-achieveigbcgreenplatinum-
rating-detailspictureshere/1709849/

9 February 2021
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Green Railway Stations — In the News

Secunderabad Railway Sta-
tion (South Central Rail-
way) has received CII-
1IGBC (Indian Green Build-

‘ing Council) Platinum rat. -

ﬁ The Station gains the
F que distinction of be-
coming India's first plat-
inum rated green railway
station. The award was
given under IGBC Green
Railway Stations Rating

IGBC Hy-
derabad Chapter presented
IGBC plaque and certificate
;% \élnod Kumar Yadav, GM,
at a programme organ-
ised at Secunderabad Rail-
Wway Station on Friday,
Green Railway Stations
.r‘lit:;g isa ;ool to facilitate
on of green concepts,
thereby reduce the adverse
environmental impacts due
to station’s operation and

gmintemm]:e. ’I;h& ovem
ng pr inc*p e of:ithe ra
to enhance commuter’s ex-

rience. The rating system
acilitates- energy efficiency
improvements; use of re-
newable energy sources;
water management and rain
water R health, hy-
giene and sanitation; green
cover and providing univer-
sal access.

Some of the green fea-

BEST PRACTICES: Union Minister Piyush nting
plaque and certificate to SCR GM Vinod Kumar Yadav.,

¥

Goyal prese. IGBC

tures lmrlemented at sta-
tion include-100 per cent
lit railway station,
more than 80 per cent
spaces with adequate fresh
nirventihtion,SOOkngrld
connected solar PVs ip-
stalled at station rooftop,
100 per cent waste water
from station and coachllzs
yard is treated and recyc
for coach washing and oth-
ers. (SEEPAGE 2)

\

Skywalk to link
Metro station

HYDERABAD: Union
Minister for Railways
Piyush Goyal on Friday
said a skywalk would be

cunderabad Rallway
Station to link it with
the upcoming Hyder-
abad Metro Rall Station
abutting the premises,
apart from assuring
land for a multilevel car
parking facility near the
Ganesh X

The skywalk would
enable Metro passen-
gers to directly reach
the station, he said,
:;tor launching a series

passenger amenities
at the Secunderabad
Rallway Station here on
Friday.

(SEEPAGES 2,3)

~ Green Building certification for

Central railway station in Chennai

A mime show by scouts and guides was organised as part of the

awareness campaign.
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