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Impacts of Transportation Systems - IV
Hello friends, so you might be remembering that we are these days discussing about impacts of
transportation system on various aspects of the environment and society. So, in the series of that
several kinds of impacts, today we will discuss about impact of transportation on soil and water,
like earlier we have discussed impact on air and impact on human health etc., so especially today

we will focus on in this lecture on soil and water.
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And also we will see like impact of water transport or impact of air transport because road

transports impact we have seen or discussed in detail earlier also and then we will also see like
acid rain and its impacts, so again this is because the acid rain is due to emissions of
transportation sector means of course there are other emissions also they contribute into acid
rain, but transportation sector emissions also greatly contribute in that, so we will discuss what is
acid rain, acid rain we have already seen, but still we will again see its impacts in detail. And

lastly we will go through mitigation measures and then conclusion of this talk.
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Impact of transportation on Soil and Water

Physical Impacts ﬂ .ﬁ ﬁj

+ The construction of transport infrastructure

affects the physical environment of soil due to ﬂ’j ﬂ
==Y

the need to clear, level, fill, and cut natural

material.
+ Construction work changes soil density, m i LI-
landscape relief, surface and groundwater 4},1

flows, and microclimate, and thus alters land
cover, vegetation and habitat composition.
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Well, so we can divide or classify these impacts on soil and water, in physical and chemical

those kinds of things. So if you talk about physical impacts, then we see that physical

environment like when we are digging soil, when we are cutting some hilly area, all these

activities they influence this surface and groundwater flows and they can alter the land cover, the

vegetation and habitat composition last time we in detail have seen those habitat related issues.
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Impact of transportation on Soil and Water

Physical Impacts Y

* Wetlands and habitats are especially sensitive to
changes in hydrology
+ Ex. Changes caused by embankments and cuttings
which may drain aquifers and increase the risk of soil
erosion and extensive earth slides.

* Potential to pollute watercourses with sediments

¢ The canalisation of surface water into ditches can
also significantly change water run-off and debris
flows.

Source: {Andreas Seiler, 2003}
So, physical impacts again, if we talk about then this erosion of soil because of these

transportation activities like we are cutting road, lands into a given terrain, so the soil erosion



may increase, because we have to cut the vegetation and lot of land use patterns are changed

because of that, so this subsurface water flow also gets changed because of these activities.
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Impact of transportation on Soil and Water
Physical Impacts

subsurface
3 water flow due
Br o to road

urce. (Wond Bank, 201Y) iiliii]liii

Like this pictorial representation can show you very nicely that if this subsurface water flow is
influenced by road cutting, because we have to remove the topsoil and these kinds of issues may
happen which can loosen the strength of the soil and later on it can also result into like landslides
or soil erosion, those kinds of things.
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Impact of transportation on Soil and Water
Chemical Impacts

+ The Chemical impacts due to transportation
infrastructure are caused by pollutants such as road
dust, salt, heavy metals, fertiliser nutrients, and toxins,

* Pollutants generally accumulate in close proximity to
the infrastructure but, in some cases, direct effects on
vegetation and fauna can be observed at distances over
several hundreds of metres away.

+ Dust mobilised from the infrastructure, is transported
and deposited along verges and in nearby vegetation.

Source: (Andreas Seiler, 2003}




At the same time, if we go to chemical impacts, because emissions are nothing but chemical
compounds of several sorts or kinds, like oxides of sulphur, oxides of nitrogen, particulate
matter, particulate matter can have some heavy metals in it, or some toxins maybe there, so all
these things are chemical emissions you can say, so these chemical compounds when they
interact with environmental components whether air, water or landmass or flora and fauna, then

they tend to change their characteristics.

Well, so they can percolate even these chemicals can percolate down up to aquifers, that is the
thing although slowly but when this filters out from several strata of the soils, they can reach to
the aquifers and aquifers may be contaminated and this topsoil of course that will be

contaminated more.
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Impact of transportation on Soil and Water

Chemical Impacts E%”

* De-icing and other salts (e.g. NaCl, CaCl,, KCl, ”
MgCl,) can cause extensive damage to @
vegetation, contaminate drinking water supplies L (JJ]_
and reduce the pH-level in soil thus increasing
the mobility of heavy metals.

* Heavy metals and trace metals (e.g. Pb, Zn, Cu,
Cr, Cd, Al from petrol, de icing salts, and dust)
can accumulate in plant and animal tissues and
can affect their reproduction and survival rates.

Source. {Andreas Seiler, 2003)

So, the chemical impacts means after physical impacts, we can also see the chemical impacts in

which these compounds like chlorides which are used for de-icing etc., they also contribute into
contamination of soil they can change the pH level of the soil and they can also go through

different water bodies, because of water runoff and storm water and those.

And heavy metals, they get accumulated into plants and animal tissues and then they can transfer
into even human beings because when we are eating something then bioaccumulation takes
place, bioaccumulation means when from plant to animals from animals to human beings and in

the food chain when some toxins or some toxic chemicals or heavy metals when they go up into



the ladder their accumulation occurs more and more and we are at the kind of top in the chain of
food, so we get our system get high level of contamination or these pollutants enter into our body

and then they triggers some kind of disease or some problems.
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Impact of transportation on Soil and Water

Chemical Impacts

» Traffic exhaust emissions contain toxins such
as polycyclic aromatic hydrocarbons (PAH),
dioxins, ozone, nitrogen, carbon dioxide, and
many fertilising chemicals.

+ Traffic emissions in lakes and heathlands at a
distance of over 200 metres away from the
road can affect changes in plant growth and
plant species diversity.

Source. (Andreas Seiler, 2003

Well, again from chemical impacts point of view, there are other traffic emissions like polycyclic

aromatic hydrocarbons (PAH) we call and then there are like PAN also and dioxins or ozone,
nitrogen all these chemical compounds which are emitted in terms of gases whether primary
pollutants or secondary pollutants they contribute into air pollution. And it has been seen that
even up to 200 meters away from the road or that facility where transportation is there, there
plant life can get affected because they get those contaminated you know, water or soil and
ultimately their growth is reduced.
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Impact of transportation on Water Quality
Groundwater flow modification
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* Road drainage and excavation

lowers the water table in A
| . L o
surrounding areas, while

embankments and  structures

raises the water table by

restricting flow.

* (Can contribute to flooding, soil

erosion, channel modification, and Modifications in  Ground
Water Table as a Result of
siltation of streams. Road Construction
Source (FAO, 1998)

When we see the groundwater flow modification, because of different kinds of activities like
road is there, so, subsurface water becomes very less and in next picture, we will see properly

that how this water flow get influenced.
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Impact of transportation on Water Quality

Ground water flow Modification

S

Right: Ground water after Road

construction

+ Road construction blocking subsurface
streams, causing wetting upflow and
drying downflow

left:  Ground  water
before Road construction

Source: (Worid bank, 2019)

And like earlier this was the stretch and everywhere greenery was there and if some kind of road

structure is there, so this water which was flowing without any barrier or without any check, it
gets blocked by this structure and then water rather than flowing straight it goes down, so this

much of part which loses this subsurface water content and that is why you can see and the



vegetation goes away and you can say, very localized desertification occurs or barren land starts

to take place.

(Refer Slide Time: 07:33)

Impact of transportation on Water Quality

Inadequate Drainage on Roads

Improper and inadequate drainage systems restricts
water flow, and can lead to rising water tables or
flooding

Source. (Workd bank, 2019) = :

Similarly, if there are inadequate drainage facilities in and around road, then also there may be

like accumulation of water and they can again change this topography, also sometimes flooding
occurs at one side and on the other side different kinds of problems occur because of this water
pressure difference and you can see the damages to these soil strata because of these activities of

road construction and operation.
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Impact of Water Transportation

Water Quality Degradation

particuiste B3SE0US 4 Marine transport emissions
emissions emissions

represent  the  most
important  segment  of
water quality impact of the
transportation sector.

PMI0
s PM2S
o UFP

» metalls

. (0,
“NO,

* 50
*» OCs (ECs)
* sulfates
o ash

+ (0

Source (FAO, 1998)
When we see like water quality, how does it get impacted by water transportation like vessels
ships etc., so like there are various emissions again, because fossil fuel is used for energy
purposes, so all hydrocarbons or volatile organic compounds and pH etc., and then there are

several kinds of other air pollutants, they get emitted and they get dry deposited or wet deposited.

Dry deposited means, slowly they get deposited because of gravity, otherwise wet deposition,
because some precipitation is there, then also they can get deposited on the surface of land or
water. So, these marine transport emissions, they also change this water quality parameters,

because of these pollutants, which get ultimately mixed with the water body.
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Impact of Water Transportation

Water Quality Degradation narine

* The main effects of marine transport operations on water
quality predominantly arise from dredging, waste, ballast —_—
waters and oil spills.

* Dredging is the process of deepening harbor channels by ‘

N——————
removing sediments from the bed of a body of water.

&

* Waste generated contain a very high level of bacteria that
can be hazardous for public health as well as marine

ecosystems when discharged in waters.

Source: (fean Paul Rodrigue et al, 2006

Also, we see like when we want to have these inland waterways, so to have minimum depth of
water sometimes or many times dredging is needed, which is costly affair, and now new
techniques are coming where dredging are not needed, but naturally rivers can take care of their
depth of the water, there are new techniques, which is beyond the scope right now, we will

maybe see in later on.

So, those kinds of activities they create a lot of sedimentation in downstream and again the
erosion of banks or these surfaces takes place and they also degrade the water quality in and
around those activities where these ships are going on or fossil fuel based energy driven, small

boats are going on.
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Impacts Caused by Water Transport

Emissions from use of a marine

vessel includes:
S0, PM + Air pollutant emissions

NMVI o
?:’ % + Water emissions such as
. .
* Cargo hold cleaning water
o. Nolse + Ballast water
* Grey water
¢+ Sewage
Olsplls  Soldwaste Qil spills
—
Black waters I \
Ballast waters,
Grey Waters

Typical Emissions from use of a marine vessel

Source: (Bruna Bacalja et al, 2020)

Then you can see like at the bottom antifungal paints are there. So, various kinds of chemicals
are there in the vessels material. So, they also interact with the water ultimately, they go into

water bodies plus like ballast water or grey water from toilets etc., and if they can get leaked then

contamination is there.
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Water Quality Impact from Water Transport

+ Ballast water discharge from other
sides of the world cause a certain
type of pollution different from an

’ emission type pollution

s * It introduces invasive species that

can cause domestic species to go

® extinct,
A

Cargo hold ]
-

‘Yo 0 : -
/‘ Discharging : v Ballast tanks empty
o ballast water L during voyage

at destination port * @

at source port

Source: (Komathy, K. 2019)

Ballast water you can see like when ships are going without cargo then they need this water for
balancing purpose. So, when empty the ship is there like this is empty, so this ballast water is



needed for balancing purpose. When loading happens then you just empty this ballast water and
you drain it out, so from one place you took this water and on other place you are discharging it,
so sometimes the characteristics of water may be quite different and when we are discharging
that water from farther away, so that can change the quality of water in those areas and

ultimately aquatic life can get affected.
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Water Quality Impact from Water Transport

Oil Spills /

* Mostly associated with ship pollution.

| Y

* Less frequent than the pollution from daily
operations, but oil spills have devastating
effects.

* Toxic to marine life. \/

Source: (USEPA, 2012)

Also there are like accidents as we discussed in earlier lecture, so oil spills maybe there because

of accidents and they again influence the water quality as well as aquatic life. Although less
frequent, but they happen sometimes and then marine life affected because of toxins due to these
oil and sometimes fire also occurs, so the temperature increases of the water and it is dangerous

for aquatic life.
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Water Quality Impact from Water Transport

Qil Spills * Polycyclic aromatic hydrocarbons (PAHs),
the components in crude oil, are difficult to
clean up, and last for years in
the sediment and marine environment,

* Marine species constantly exposed to PAHs
can exhibit developmental problems,
susceptibility to disease, and abnormal
reproductive cycles.

{

This photo taken by Georges de La Tremardie of My Press shows ol leaking from
the MV Wakashio, a bulk carrier ship that ran aground off the southeast coast of
Mauritivs, August 7, 2020

Source (USEPA, 2012)

Here some examples are given for example, some species can get diseases because of these oil or

some toxic material which has which are emitted by oil spillage and some other toxic material
because of crude oil has lot of things in it and when it is spreading in the sea or water then
various fish varieties or species they get into contact with this toxic and they get several ill

effects on their health.
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Water Quality Impact from Water Transport

HavenOilSpiII1991,Ita|y The very large crude carrier

HAVEN, with 144,000 tonnes of

Iranian heavy crude oil onboard

exploded due to an electric spark
during tank cleaning.

of oil have spilled

into the ocean

Source {ITOPF, https /fwww itopf org/fin-action/case-studies/case-study/haven-italy-1991/)




Well, this one example of Italy HAVEN oil spill in 1991 and around this 144000 tonnes heavy
crude oil was exploded because of some electric spark during cleaning and this fire broke and

around 10,000 of tonnes of the oil that got spilled on the in the ocean and this was a big accident.
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Water Quality Impact from Water Transport
Gulsar Ana Oil Spill 2009, Madagascar

The 23,602 GT bulk carrier
GULSAR ANA ran aground on the
coast of Madagascar.

* Reported that 39,250 MT of cargo, 568 MT of
heavy fuel oil, 66 MT of diesel oil and 8 MT of lube
oils were lost to sea

hore clean up lasted

120 days with 7500,
“ivan-days of effort
saglisne (A

Source (ITOPF, https /fwww itop! org/in-action/case-studies/case-study/gulsar-ana-madagascar-2009/)

And so, this is another example of accident where oil spilled over the sea and around 39,000

mega tonne of cargo was there and this 568 mega tonne of heavy fuel oil and 66 mega tonne of
diesel oil, 8 mega tonne of lube oils, they were lost to the sea, so not only financial losses are
there but also problem to the aquatic life. So, around it took 120 days and 7500 man day’s efforts
to clean it. So, it is heavy loss in terms of time, in terms of resources, and in terms of negative

environmental impacts.
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Water Quality Impact from Water Transport

RENA Oil Spill 2011, NglNiZ_g'a_lﬂd

The 37,209 GT Containership RENA ran aground
on Astrolabe Reef.
~ + The vessel had 1368 containers in which 11
were having dangerous goods and 1700
tonnes of IFO 380 bunker fuel and 61 tonnes
diesel oil on-board.

+ Estimated that approx. 200
tonnes of fuel oil were released
+ “Wore than 1000 olled birds and
250 live oiled birds were found
including endﬁmd penguin

Source: (ITOPF, https //www.itopl.org/in-action/case-studies/case
study/Mnterstar-belgum-2015/) species.

Another example is there of New Zealand this RENA oil spill in 2011, so there were around

1368 containers and 11 were having very dangerous goods, so some there may be some

hazardous goods etc. So, again some accident happened and 200 tonnes of fuel oil was released,
S0 you can see its size and then more than 1000 oiled birds means because when birds are
floating around and they are streaming or they are taking their food nearer to the banks or in the

water, when it is oil there so their wings get oiled and they cannot fly.

So, around 1000 these oil birds and 255 live oil birds were found, so means there were 1000’s of
birds which were not in position properly maybe they died and including some endangered

penguin species in those birds. So, those were affected very negatively.
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Water Quality Impact from Air Transport

* Airports can generate significant water
pollution due to their extensive use and
handling of jet fuel, lubricants and other

. ——— e
chemicals, _———

o

* In cold climates, the use of de-icing fluids can -
cause water pollution, as most of the fluids
applied to aircraft subsequently fall to the
ground and can be carried via storm water lov
runoff to nearby streams, rivers or coastal
waters, if not properly recovered.

{Source: US dept. of Federal Aviation Administration, FAA)

Source (USEPA, 2012)

Water quality impact from air transport also happens, because when we are filling the air traffic,
so jet fuels are there, lubricants when we are washing them into their hangars or doing some
maintenance or operations, so all these oil and those kinds of things due to storm water they get
into nearby water bodies or maybe some sewer line there, so ultimately they contaminate the

whole system of water circulation.

(Refer Slide Time: 15:54)
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Water Quality Impact from Air Transport

TYPE | DEICING FLUID

N WATER20

* Airlines use deicing fluids based on ethylene " )
glycol or propylene glycol as the active /N 4 » L
ingredient. Rz, D

B "

* Ethylene glycol and propylene glycol are known / )

fo exert high Tevels of biochemical oxygen  ecosoms 0

demand (BOD) during degradation in surface e smecon aoren -
;

waters.

* (Can adversely affect aquatic life by consuming
oxygen needed by aquatic organisms for

survival,
Source (USEPA, 2012)

Well, they also have contribution to BOD etc., because of these like ethylene glycol or these

propylene glycol, all these kind of chemicals they contribute a lot of BOD because of their



organic nature. So, again then high BOD is there that will affect the water and its DO level that is

dissolved oxygen level and ultimately the aquatic life gets negatively impacted.

(Refer Slide Time: 16:20)

Acid Rain

Acid rain is formed when the acidic air }, /
pollutants such as Sulphur dioxide (SO,) and MSO.‘ HNO, Q 5 ( '
Nitrogen dioxide (NO,) dissolve in rain water. 5,

+ S0, dissolves in water to form Sulphurous acid
(H,50,) / /

£q™50,(g) + H,00)

/ * H,50,(aq)
*Inpresence of O, in the air, Suépéurous acid is

slowly oxidized into Sulphuric acid (H,SO,).
Eq: H,50,(aq) + 0, * H,50,
+ Similarly, In the presence of 0, and H,0, NO, is

converted into Nitric acid (HNO,).
Eq: ANO,(g) + 2H,0 —> 4HNO,

NO,

Source: (USEPA, hips //www.epa gov/acidrain/what-acid-rain| —

Acid rain we talked earlier also this is because of sulphur dioxide or nitrogen dioxide, so here are
some equations are shown.

S02(g) + H20(l) = H2S03(aq)
H2S03(aq) + O2 = H2SO4
4NO2(g) + 2H20 = 4HNO3

Like first this sulphurous acid becomes because of moisture and this sulphur dioxide, so
sulphurous acid is there then it gets again oxidized to sulphuric acid. Similarly, these nitric acid

we have and they becomes part of the precipitation and that reduces the pH of the rain and we
call it acid rain.

(Refer Slide Time: 16:55)



Acid Rain: Pathway Pathway for acid rain in our environment:

1. Emissions of SO, and NO, are released into
Acid Rain Pathway thesir ——
2. The pollutants are transformed into acid
particles that may be transported long
distances

wet and dry deposition (dust, rain, snow,
etc. o
4. May cause harmful effects on soil forests,

\stryx, and lakes.

Source: (USEPA, htps //www.epa gov/acidrain/what-acid-rain)

So, acid rain may occur and it can affect the ecosystem in the region wherever it is and it can be

in hundreds of kilo-meters, because once it was identified like Black Forest of Germany were
impacted because of acid rain that was linked to United Kingdom's thermal power plants
emissions, lot of sulphur and those kind of later on some treaty happened and the problem was

resolved.

So, means air pollution is not no more a localized phenomenon, it influences in downwind
direction for several 100 or 1000’s of kilometres. So, these emissions they can deposited by wet
or dry deposition according to the phenomena and the influence the soil and forests, streams,
lakes, there pH changes of these lakes and they may not be fit for not only drinking water or
other purposes, but aquatic life also because we have seen that after certain pH, aquatic life

becomes in a unsurvival mode.

(Refer Slide Time: 18:03)
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Acid Rain: Effects on Land/ Soil

* Effects soil and vegetation on
land/ soil.

& * Causes soil's acid levels to rise
and this kills plants growing
onit.

Source. (https.//www conserve-energy-future com/causes-and-effects-of-acid-rain php)

Here you can see like effects on the land and soil because of acid rain this damage is there to the
plants and they can kill the plants and they do not grow properly.
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Acid Rain: Effects on Plants

* Stops trees and plant life from receiving Oxygen thus
stopping them from growing.

Source. (U S Geologial survey, USGS)

They are even leaves, this colour is there, so photosynthesis does not occur properly. Similarly,
ozone pollution also causes these kind of things and you can see how these trees have been
negatively influenced by acid rain.
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Acid Rain: Effects on Material Assets

* Affects Buildings and Sculptures

* Dissolves lime stone and _marble and could
erode or even destroy sculptures.

* Causes lime stone and marble
to erode causing buildings to
wither away.

Soutce: https //acidraingermany weebly com/acid-rain i germany htmi)

Also because limestone or sandstone and other particularly limestone and these marble etc., that
they get damaged because of acid rain when chemical reactions occur, so these pictures before

and after the acid rain phenomena you can see the impact, how severe it is.
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Acid Rain: Effects on Water Bodies

* Lakes can be acidified easily
due to low water flow.

* Most of aquatic species cannot
survive in acidified lakes and
hence affect biodiversity.

Source (USEPA, htips //www.epa gov/acidrain/what-acid-rain)

And also as we discussed that because of pH certain species are having some critical pH levels
below that they will not be able to survive and these kinds of situations may occur if lot of acidic
environment occurs in those water bodies.
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Acid Rain: Effects on Humans

Only Indirect effect;ymans
* Sulphur dioxide (50,) particles in the air can
encourage chronic lung problems, like asthma

and bronchitis. —7“

* Nitrogen oxides (NO,) can promote formation
of Ground-level Ozone, which promotes

severe lung problems like chronic pneumonia
and emphysema. e o

Source (Robert Boumis, 2019)
Also it influences the humans because it can encourage like lung problems or asthma because of
these sulphur dioxides which are precursors of acid rain and NOXx, they also influence our
chronic pneumonia and these kinds of diseases.
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Sources and Solutions for
Transport Air Pollution

Solutions for Transportation Air Pollution

Sources of Transportation Air Pollution Emission reductions = Cleanerair & better heatth

P ) & 0009 °

€0, and other greenhouse gases = Cmate change

O S-S o~ el ..»..‘... .4.-..-

Source: (USEPA, https.//www.epa.gov/transportation-air-pollution-and-chimate change/learn-about-air-poliution transportation)

Now, if you want to see that what are the sources we have already discussed that on-road sources

or non-road mobility maybe they are so different kinds of vehicles can contribute to the
emissions.

(Refer Slide Time: 19:53)
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Mitigation Measures
Good Road Drainage systems

4 Features of a Good
\_\ Road drainage
z= system

loe!

Source: (World Bank, 2019)

And when we talk about like these are the problems but there must be some mitigation measures
also when problem is there, some solution can always be devised. So, good road drainage system
must be there and you can see like, if it is nicely having some drains and also you cannot you do
not see any water on the road etc., so they are properly directed in through drains and maybe



under path and so the roads life becomes quite long and it is not impacted by this water. So,
drainage system must be very good especially like bituminous roads as you know, because of
water they get damaged very quickly, so for that we should not be having accumulation of water
in and around the road.

(Refer Slide Time: 20:25)
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Mitigation Measures
Storm water Inlets and Sewers

| Storm water inlets
| and sewers to
remove water from
road surfaces.

Source: {Dipanjan Mukherjee, 2014)

Well to drain the water of rain quickly these kinds of structures may be there, so wherever like at
the horizontal level at the side level also you will see like at the side here and then horizontal.

(Refer Slide Time: 21:01)
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Mitigation Measures
Highway Surface drainage systems

Source: {Oipanjan Mukherjee, 2014)




So, these kind of drainage systems may be there and of course cleaning is needed because
sometimes silt will go and | small pebbles or leaves etc., so regular cleaning is also required

about these kind of structures they help in draining water very quickly.

(Refer Slide Time: 21:21)
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Mitigation Measures

Infiltration Structures from Road Drainage

*Cross and Side
drains to evacuate
water away from
Road structures

Water guided to Ground water recharge structures

Source: (World Bank, 2019)

Some infiltration structures maybe there in and around the road, so these kinds of structures may

guide the water to go from one end to another one.
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Mitigation Measures

Roadside Infiltration Trenches
*Series of Roadside infiltration

trenches with bunds to
intercept additional surface
runoff

] Roadside
infiltration
trenches
with bunds

Source: (World Bank, 2019)



And also some series of roadside these trenches maybe there or bunds and they intercept
additional surface runoff and they direct towards where we want to take them away from that
particular site. So, these structures are needed.

(Refer Slide Time: 21:50)

Mitigation Measures
Tube Recharge wells or Bhungroo ¢ Tube recharge well

collecting  excess
water for recharge

* Known as Bhungroo

& F 3 in Gujarat, India

With and without a Tube recharge we

e —

Source: (World Bank, 2019)

Also sometimes we use water harvesting kind of structures or like tube recharge wells, so like
tube well we have to extract water similarly, those tubes may be there to recharge the water also.

So, that goes down and it recharges groundwater. So, those kinds of structures should be used in
Guijarat it is being used.
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Mitigation Measures * Runoffis directed to
Irrigation from Road drainage interconnected soaking pits

Yo w
EA

A
=3

¢+ Important 1o have smooth

water movements 1o avoid

A A
The upper bund s N, Then the lower bund 15

b breached toallow water
flow in the first field 10 next field

beeached to let water

Source: (World Bank, 2019)



Again these road drainage structure in the on the sides of the road they are in a step formation, so
that otherwise erosion may take place, so if these are the structures the water will come here first

then it will go there, so its velocity becomes less and erosion does not happen much. So, those
kind of structure help.
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I 0000909090900

Mitigation Measures
Road water harvesting

Road water
harvesting from
surface storage

Source: (World Bank, 2019)

Similarly, on the roadside some water harvesting structures may be constructed and it takes
place, | mean it helps to percolate water to downside.

(Refer Slide Time: 22:50)
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Mitigation Measures
Irrigation from Road drainage

Roadside borrow pit
for Rice drainage in
A \_\
\\ Bangladesh

Source: (World Bank, 2019)




Also some kind of uses of this water or the roadside like in Bangladesh they are using for rice

drainages and all kinds of things, so water can be taken place from one place to another.

(Refer Slide Time: 23:05)

Mitigation Measures
Irrigation from Road drainage

Growing grapes with
road water in Bolivia

Mitigation Measures
Irrigation from Road drainage

Collecting road

water inage in
\ Shandong, China

'

Source: (Workd Bank, 2019) ' " gt E
For growing grapes in Bolivia they are using these kind of water accumulation around the roads.
So, means if you are creative or innovative enough you can use these structures for various
purposes in they are collecting road water and drainage in China then they are taking to other

places.
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Mitigation Measures
Urban lakes

“lizeren Vrouw” is
an Urban lake in
Netherlands,

. converted from

"\ Borrow pit

p A

Source: (World Bank, 2019)

In like big kind of lakes maybe there even small lakes or some water bodies or reservoirs or

talab and those kinds of structure can be constructed by directing those rain water around the
roads.

(Refer Slide Time: 23:42)
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Qil Spill Clean-up

Oil Booms or Containment Booms

* 0il booms are temporary
A floating barriers
"+ TReduces the risk of
spreading of oil spills to
shorelines, rivers and
oceans

Well, for oil displays mitigations may be in the sense that you use these kinds of structures
floating barriers they are called temporary floating barriers, they because of some weight they go
underwater also and they does not allow oil to cross these are the barriers like these are floating,

so oil will not go away from this particular location. So, now here you can treat it, there are many



ways to treat the oil like chemical, biochemical, some bacteria also and sometimes just use fire,

if it is advisable if there are no much aquatic life there and within few hours or days it is burnt.

(Refer Slide Time: 24:28)

Qil Spill Clean-up
Oil Skimmers

Oil  skimmers  recovers
spilled oil from surface of
Traps the oil floating on
top of water surface.

So, these examples maybe shown here also, so these are like spilled oil and on the surface and

then that floating kind of structure using and taking them at one place and then treating them.
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Qil Spill Clean-up
Oil Sorbents + Sorbents absorb oil
from the water
Oisoenis ok hisinde surface
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Source: {https.//ink springer.com/artxcle/10.1007/511356-021-13775-/Tigures/9)

There are certain you know, like balls kind of structures, they are used for absorption. So, those
means adsorption as well as absorption those kind of things can be used and then again collected



and taken away, so the oil can be that way you can collect oil from water body and take away
and then treat and dispose it off properly.
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Qil Spill Clean-up

Burning In-Situ L‘/
e

(a)

(b) Igmuon flame applied j\
L\L. (c) Flame spreads over and burns
oil down to Imm thickness

(d)

(d) When vapour

« s insufficient to l ‘
= maintain

o= st oA combustion, the
' fire ends

(a) Oil collected and held
by a fire-resistant boom
within a segregated area.

Source: (htps://www.giwacal net/en/publications/in-stu-burning ipieca gog)

As | said earlier like in a localized phenomena you can collect the oil and then you ignite your
ignition flame applied and then this is burnt and when very thin layer of oil is there then this fire

douses and there is no issues after some days it becomes part.
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Qil Spill Clean-up

Using Dispersants + Dispersants contains a
form of detergents

* Helps to break oil into
smaller droplets and
can become diluted in
the ocean,

Source: (hteps:/fwww.whoredu/oceanus/Teature/reassessing-guidelines-for-ol-spill cleanups/)

Another way is like you use some kind of dispersants which are one kind of detergents, they

break this oily sink into small particles or small droplets and that way the dilution happens. So,



once it dilution happens then again there is no problem because in sea or ocean when it is diluted
then there is no problem, it is a problem when it remains as a layer, because of layer then they

will not be air exchange and aquatic life will be harmed because they will not be much oxygen.
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Qil Spill Clean-up

Manual labour . .
+ Time taking process

* Can take months of manual
work

Manual cleaning can also be there, but at the same time there are other ways.
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Qil Spill Clean-up

: . * Applied in shoref oil spills

Hot water and High pressure washing

+ Removes strari00rganisms use
hard surfaces 35 carbon source

sea walls netabolism.

* Effective, but ciare oxidized to
and animals in CO,and H,0
zone

&

Source: (https //response restoation noda. gov/od-and-chemal spills [Significant-incidents/exxon valdez-oil-spdl/gh-pressure-hot-water

For example, you can use steam and hot water etc., to clean it properly, from the stone surfaces.
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Qil Spill Clean-up
Microbial bioremediation of oil spills

Bioremediation
* Microorganisms use

HC as carbon source
for metabolism.

* HC are oxidized to
form CO, and H,0

And as we can see like bioremediation, as | said there may be bioremediation like soil
contamination is there then you can use phytoremediation means some plants are there which
takes nutrients from the oil, these kinds of species are there. Similarly, bioremediation means
some bacteria may be there which thrive on the oil, they derive the nutrients from the oil and
they decompose it into harmless kinds of products and ultimately they oxidize because they use
the carbon oil is nothing but carbon and nitrogen, so they take energy from that carbon, they use
it for their energy needs and ultimately CO2 and H20 is there and it is done after some time. So,

bioremediation may be there.
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Conclusion

+ Transportation activities can cause physical and chemical impacts on Soil,
water and other materials.

* The Marine and the Aviation industry can also significantly damage the
environment, similar to the Road transportation systems.

+ Sustainable measures should be adopted in the Transport
sector to minimize the environmental impacts.

* Measures such as the use of low sulphur fuels and other
alternate fuels significantly reduces the SOy and NO,
emissions, which causes the Acid rain.

So, ultimately we can see that time in conclusion we can say that there may be physical and

chemical impacts of these transportation activities on soil and water and other materials like
artefacts or buildings or historical places and also there may be because of oil spillage etc., some
marine accidents happens then oil spillage happens and there may be damage to the aquatic

environment, so those kinds of things may be there.

So, means there are mitigation measures, which we should use for cleaning those sites and
ultimately we should move towards the sustainable transportation system because sustainable
will be only those kinds of systems which has minimum damage to other things like environment
and human beings or property. Zero impact is means almost impossible or very, very difficult
because there will be some sort of good or bad impact. So we have to see that how we minimize

those negative impacts and make the transportation system as sustainable as it can be.
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Again, these are the references if any of you want to know more about some particular topics or
particular issues in detail then you can refer these references and thank you again for your kind
attention for this lecture and next we will see in the next lecture like impact of the noise. Noise

we have studied very little but in detail we will study it in next lecture. Thank you very much.



