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Lecture 39
EIA Methods for Ecology (Impact Prediction and Evaluation)

Welcome to the course Environmental Impact Assessments. In the previous lecture, we studied about like,
we have been covering methods involved for ecological impact assessment. So, we had already seen the
definition path and we also saw the methods involved for the baseline study. So, today we are going to look
at what are the methods involved in impact prediction and how we undertake evaluation based on the impact
prediction that we have done.
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Learning Outcomes

(1) Identify Impact on Ecology

(2) List Different Guidelines

(3) Identify and select different Methods -

* Flora - Samples Plot Method, Transects & line intercepts methods,
Plot-less sampling method.

* Fauna - Species list method, Direct contact methods, Count indices
methods, Removal methods, Market capture methods.

(4) Evaluate the significance of the impact

So, accordingly, the coverage would involve that we will look at various impacts on ecology, what are the
direct impacts, what are the indirect impacts, residual impacts, and cumulative impacts, and then we will
look at the types of impacts as well. Then we will look at different guidelines that are available and then we

will look at different methods that are available for assessing the flora, and fauna.

Then we will look at methods that are available for testing the significance of the impact. So, the expected
learning outcome is that you should be able to identify different impacts on ecology, what the direct impacts,
what indirect, what are residual and cumulative impacts and then you should be able to identify different
types of impacts.

Further, you should be able to list different guidelines that are available and then you should be able to
identify and select different methods available for assessing flora, and fauna, what kind of impacts are
happening and then you should be able to identify methods used for evaluation purpose of testing the

significance of the impact.
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So, moving on, you will see that for impact prediction, in this particular domain, you find IFC guidance on

biodiversity conservation and sustainable management of natural resources. And we see that IFC guidance

recommends that you can also use an ecosystem approach for evaluation.

And for this, you should also refer to the read list of IUCN which we also discussed in our previous class.
So, while you are doing the impact prediction, it is also advisable that you take care that you also have

mitigation measures in mind and it is well integrated in the process of impact prediction.

So, not only looking at the impact in isolation but also considering the mitigation measures, recollect the
EIA process parts where we studied the impact assessment and mitigation measures. So, what are those
processes, and how you should interconnect them? So, the impact can be lesser with the mitigation

measures, so, you need to consider this at this point as well.
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IFC Performance Standard 6 (PS6) the assessment should
include:

+ Direct Impacts

+ Indirect Impacts

+ Residual Impacts

+ Cumulative Impacts
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So, it is also important that when you are looking at the impact, you not only look at the direct and indirect
impact, but you also look at the residential impact. So, looking at that is also very critical in this case, and



seeing what is residential impact. So, the resident impact is the balance, the remaining impact after

mitigation.

So, you have certain development activities, you because of that there are impacts, then you take certain
mitigation, you resolve you lessen those impact, but still after those mitigation also you have a certain
residual impact. So, that is called residual impact. And one needs to also see that in the overall process, there

is no net loss of ecology in the natural habitat.

So, you all saw the terminology what is natural habitats. So, this means you should not lose any ecology at
the end of the process concerning the natural habitat. Further, where you are dealing with critical habitat,
you may recollect the definitions we studied in the previous session. So, in the case of critical habitat, you
should rather focus on net gains, so, you should not lose, not only lose no net gain or loss, but in the case of

critical habitat you need to gain there should be gain so you improve the critical habitat.

So, I have seen performance standard 6 gives you like, what is the direct impact, what is the indirect impact,

and so on. So, that has to be seen in the area which will be affected by the proposed development.
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Direct Impacts

- Habitat Loss

- Disturbance

+ Emissions to Air

+ Land and Water

+ Alterations of Surface Hydrology and Landforms

- Edge Effects

. Forest Gaps

- Loss of Provisioning Ecosystem Services

+ Degradation of Regulating, Cultural and Supporting Ecosystem
Services
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So, looking at the direct impact you have like, there is a range of direct impacts like you can have habitat
loss, there can be loss of habitat, there can be disturbances in the habitat, there can be emissions related to
air, then there can be deterioration or changes in land and water, and then there can be changes in the surface

hydrology and changes in the landform as well.

And then you also have to see edge effects like what happens in the boundaries of this habitat and then there
can be forest gaps or there can be like a discontinuity in the forest areas and then there can be loss of
provisioning ecosystem services. If you remember, we have studied ecosystem services. So, whatever

provisions are there, there can be loss and reduction in those.



And then even there can be a limitation in how much you can access those services, ecosystem services. And
then those services like the regulating services, cultural services, and supporting ecosystem services, can

have a direct impact.
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Indirect Impacts

. Accidental introduction and spread of invasive species.
- Project-induced access by third parties.
« In-migration and associated impacts on resource use.
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Now, you can also have an indirect impact which might include like there can be accidental introduction of
invasive species and then they can spread as well. And then you can also have project-induced third parties
which can come here. So, you might be introducing some more things in the area that could be plants or

animals.

And then there can be migration and associated impacts on the resource use. So, there can be a lot of people
coming in and then there might be people coming in and there might be an impact on how much resource is

being demanded and used and exploited in the area.
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Types of Ecological Impact

. Pulse (Temporary);
. Press (Sustained);
. Catastrophic (Highly destructive or irreversible).
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Looking at the types of ecological impact and then there are three types of disturbances which happen that is
one is said to be the pulse means very temporary disturbances, and then there is a press, which is like a
sustained disturbance, which goes for a longer time. So, those kinds of disturbances can also happen. And
then there can be catastrophic like something which has a very intensive impact, negative impact and which

you cannot change.

So, you see these kinds of distributions. And then you have, you see that development can, we give often
give very negative examples, but then it can have both negative and positive impact on the ecology and it
can create habitat, and one can also have a good management system in place. So, just looking at some of
the impact types, major broader categories. So, you see that a big threat is habitat destruction and

fragmentation.

So, habitat gets lost, and damaged, and there is fragmentation, habitat fragmentation. All these depend on
what is already there in the area in the project area. These kinds of damages and fragmentation can happen,
because of the range of activities, the sequential range of activities in the project from the phase of
construction operation and decommissioning, and in a lot of cases, many cases one cannot avoid

distractions.
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The Significance of the Habitat Destruction:

- The ecological/conservation value and species dependency;

- The presence of rare, protected or notable species within the
habitat lost;

. The degree of displaced species migrate and survive in suitable
sites/habitat patches.

- The quantity of habitat lost,

- How much fragmentation will happen.

- How much integrity will be retained.
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So, the significance of habitat destruction will depend on a range of factors like there are certain factors on
that, and how important the significance of that particular impact will depend on. So, you see the ecological
conservation value of the habitat, so what kind of value is assigned to that particular habitat? So, based on
that the significance would vary and what kind of species are there, and if there are very rare species,

notable or protected species, the significance will increase.

Then also, depends on the degree to which the species might be displaced because of the proposed project.
What is their capability to migrate to another place and migrate and survive those changes? So, it will also

depend on their ability to travel and adapt to the newer places. So, that all will depend on what is available



in the nearby areas how dense are those areas, and will they be the other habitats would be receiving them or

not. And then it will also depend on the quantity of habitat loss.

So, how much is being affected, what kind of percentage is affected by the development activity, and how
much fragmentation will happen like how much you would, because of the activity, how much it will break
down into small pieces? So, that is what we call habitat fragmentation. So, how much will that happen, and

because of that, how much integrity will be retained or compromised in the case?

So, how those areas despite interference, can work as one unit. So, it will also, the significance of the bath
will also depend on that. And you need to see what will happen to ecotones or edge communities or
communities living in the adjoining areas. So, you also need to see that, so, you have already seen what

ecotones we have studied before.

So, you also need to look at the indirect impacts the possibility of flood, and so on, which might happen. So,
that is how we look at the significance of the project. So, many a time because of the project and the kind of

changes that will happen, you see that new obstructions or blockages are created between habitats.
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Obstructions/ blockage created between the Habitats
. Physical - preventing wildlife from crossing a site

+ Boundary, roads, rails, canals, pipelines, and power lines, buildings,
agricultural fields.

. Behavioral - creating an environmental condition that
wildlife is unwilling to enter.

. Barrier can also be hazardous.
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And these blockages can be physical which prevents wildlife from moving from one place to another. For
example, you must have most of the time seen that, you have roads, you have rails, you have canals,
pipelines, and all these moving, which interferes with the passage of the animals from one place to another

or divides their habitat.

So, those can be the physical barriers that one creates, and sometimes one also creates behavioral barriers
like creating an environment in which one no longer those wildlife are unwilling to enter. And to those
newly created environments. Furthermore, you will see that the kind of barrier that is created can be also
dangerous, dangerous to life and a lot of it can cause death while crossing the road many of the animals die,

and while crossing the railway track many of the animals die.



So that kind of hazardous situation can also come. Because of habitat fragmentation, there is increased
isolation. So, one is the habitat is getting fragmented, plus when these things get fragmented, the habitat also
gets isolated. When we say isolated, that means it is getting disconnected from the other areas, and other
areas and this interlinkage is very important because that connects the habitat to the larger network of
habitats.

So habitat fragmentation, if you look at it, how important it is, it is one of the indicators of unsustainable or
sustainable development. And it is given due consideration in the World Bank Environmental Assessment
Methods. So, this is used as an indicator of how much habitat fragmentation is happening. So, that is an
important impact to look into. So, what happens when such kind of fragmentation happens, is you have

small patches of habitats.

Usually, they become very insufficient in terms of resources, like there will be not enough food, water, or
sites that are feasible for the population of some of the species and many of the species that reside locally,

they become vulnerable to disasters, such as droughts, fire and so on.

You will also see that some of the species need several habitat patches because they keep moving and
traveling, so they just do not limit themselves to one patch, but they need several habitat patches. So, small
patches are also susceptible to edge effect, so an isolation, edge effect can also happen. So, let us look into

what is edge effects.
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So, edge effects are related to the like something edge meaning boundary, it is related to the increased length
of habitat edge. So, more and more you are creating the boundaries like more and more you are exposing it.
So, more and more edge is created. So, compared to the total area you have much of the periphery boundary
area. So, that is said as edge effects. And when there is a larger edge, then we see that we have more species

that live on the edge compared to species that live in the core area.



So, fragmented habitat patches are also susceptible to external impacts like more and more when such
fragmentation happens, then they are much more exposed to pollution because of the roads and other things
coming here. And then physical damage can also happen because of continuous activities happening and
there can be disturbances also. It is seen that some species are more influenced by pollution, physical

damage, and disturbances than the actual size of it.

So, they get, really get disturbed by these things and they are sensitive to the pollution and then they also get
physically damaged. We also see that when fragmentation happens, edge effects happen then these areas

become more susceptible to foreign species that can move from the neighboring areas.

So, trying to understand isolation, what do we mean by isolation? Generally, we see that species travel
between habitat patches within larger ecological networks, for example, elephants keep traveling and any
impact on the habitat patch, which works as a source or the sink can create isolation. So, no more they can

travel, so they are particular (())(16:52).

(Refer Slide Time: 16:57)
I

Effects of Habitat Isolation

. The species’ dispersal capabilities;

. The nature of the land-use between the habitat patches;
. The degree of isolation between habitat patches

. The distances and severity of barriers between them.
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So, because of these things, it affects the species’ ability to disperse, where all they can go. So it affects that.
And then it also affects the nature of land use between the habitat patches, so how what kind of uses been
taking place. Then the degree of isolation between habitat patches also is affected. And then like the

distance, what kind of barriers are coming, and then it gets isolated, and many times it does not survive that.
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And we also see that habitat fragmentation also limits the regional dispersion of many species. So, species
that travel from region to region also limit that and it is said that it is a very serious concern, and it is very
much connected to climate change. And this fragmentation has an impact on local ecology. And survival of
many species depends on their ability to disperse and how they can move around. And we see that now the

challenges are increasing.

So, we see the significance of these barriers that are created, so you are looking at the impact that the
barriers are created, then looking at the significance of these barriers. Also very, for example, some species
have like efficient dispersal mechanism. And so, they can quickly move away and then they are not really
affected, but some species that have low mobility, who do not disperse, would stay there or might vanish
after some time.

And they are forced to stay there and they are not able to adjust to the kind of change which is happening.
Further, the other kinds of impact we see the habitat damage, wildlife disturbances, and direct mortality

where the death can take place.



(Refer Slide Time: 19:10)
I @4

Cause of Habitat Damage

* Vegetation trampling, plant damage or removal, and soil
compaction or erosion.

+ Qccur mainly during the construction phase of projects;

+ Traffic and recreation/visitor pressure, and increased hunting
pressure.

* Destruction of microhabitats.
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So, we see that there are causes of habitat damage, like you can have vegetation trampling where the
movement, this damage to the vegetation, there can be plant damage or you can be removing the plants and
then there you might be during the construction you might be compacting the soil and also there can be soil
erosions. And mostly these things happen during the construction phase of the project.

And often, it can be irreversible. And then there are other causes like traffic, recreational visitors, pressures
and so on. And then there can be also a lot of people have a lot of people hunting. So, all those kinds of
things can also happen during the operational phase of the project. So, those are the causes of habitat
damage we see. Such kinds of things destroy microhabitats, and then they lead to disturbance in the whole

ecosystem.

And it tends to simplify the habitat. So, a lot of the complex things, how they are interrelated, they simplify,
and they lose their complexity. So, for example, riverbank stabilization, and development of the Canal. So,
like you see the meandering rivers, but then they are straightened and so then it reduces a lot of plants and

invertebrates diversity, and it simplifies the habitat.

So, those kinds of changes also happen. The needs of species vary at different lifecycles also. So, some
species would have certain requirements of the younger age and then the later so on. So, all those habitats

are also changed and that transformation happens.
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Cause of Wildlife Disturbance

. Construction, traffic or visitor pressure, and can involve a number
of factors, including visual impacts, noise, trampling, and night-
time light pollution.

. The susceptibility of animals to disturbance often varies
seasonally.

. Invertebrates with mobile adult phases most vulnerable when in
developmental stages because of damage to their food plants
and breeding sites.
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Looking into the wildlife disturbances. So, you see the primary cause of that is the construction, traffic or
visitor pressure and then there can be other things also, you can also have visual impact, there is noise, there
is like people's movement, frequent movements, people walking around and then there can be also light

pollution. So, those kinds of things can happen.

Animals can be susceptible to these disturbances especially as such kinds of problems can be more severe in
times of breeding periods. So, you will see such kind of, like, your details of which period might be
sensitive, might differ from country to country and from species habitat to habitat. So, it will not be easy for
you to identify those periods. So, you need to look out for those guidelines, which help you to find those

periods there.
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Direct Mortality Factors

. Vegetation Destruction
+ Trampling

. Fire

» Road Construction

Example: - During a 12-month survey of road deaths throughout Britain, 5,675
mammal casualties and 142 bird of prey casualties were recorded (mammal
society 2002).
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So, another thing, now, looking into the direct mortality, this also happens because of the similar vegetation
destruction and trampling and fire. And majorly you see that roads present a serious long-term threat and
especially to the animals which need to cross, which need to move. One of the examples was that casualties
happened just because of road deaths. So, you can see those examples. So, that was about the second type of

impact which you saw. So now moving on to another impact, there is pollution.
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Source: ends report, 2022

So, there can be pollution with air and water and so on, then and every species would react respond
differently to that. So, usually, it is said that the range of the quality is very narrow for the usually for the
habitat. And it is very slim for every type of habitat. So, how much they can adjust to the change in quality
is very limited. So, any change in the range damages and rest the habitat. And because of the development
and not only because of the development sometimes even because of the accidents, there can be changes in
the quality level of the environment in the vicinity.
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So, particularly looking at the water levels. So, you do see this change in the water level, because of the
changes in the both ground level and the surface level. And this causes a major impact. And you see that the
seasonal variations are important for the sustainability of the habitat. So, it can be particularly important to
how this seasonal variation happens in the marshes, grasslands, wetlands, and so on especially during the
breeding seasons. So, these are important things. So, if it does not those variations stop there is a limitation

in that it has further impacts.
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Impact of changes in the Hydrological System and Climate.

- Soil droughts

+ Loss of wetland inhabitant

+ Increase in water level

+ Incidence and duration of inundation waterlogging of floodplains

. Damage to temporary water habitats

. Change in water flow can change its property — with respect to
oxygen concertation , nutrients, sediments and volume.
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And then you also see the changes in the hydrological system and climate can impact. So, there you can see
soil droughts, then you can also see the loss of wetlands and habitats. You also notice that there is also the
impact of the increase in the water levels so that also has an impact and like it increases the chances of if the
water level increases it increases the chances of inundation. So, how frequently it will happen, and how long

it will happen?



So, those things will also change. Then there will be an increase in the waterlogging of the floodplains and
then it might adversely affect several of the diversity. And majorly you will see the variations in the ponds
and streams would be lesser and then that can impact a lot of animals and plants. So, you see, those ponds

and streams are usually very important elements for a lot of animals and plants.

So, you also see that a change in the water flow can change its property also. So, you see the changes in the
oxygen concentration, nutrient sediments, and the volume. And these kinds of changes can be irreversible as
well. Further, you see that there can be also a change in the competitiveness balance between the species.
So, in a lot of species, you might see that some are very adjustable, and adaptable, whereas others are not
and might be slow in adapting.

So, if any kind of change happens, then you might see that the situation favors the species that adapt
compared to species that do not adapt or are slow in adaptation. So, then your proportion might change and
it will give more advantages to the more adapting species. And the less adaptable species might be of high

value, high value for the habitat. So, those are things you need to take care of.

So, these were the impacts that we see. So, now, moving on to different guidelines that are available. So,
you see that, there are different guidance, which are available for the purpose, but it is also suggested that
habitat loss or fragmentation is something that one can identify easily, but it is difficult to predict the
secondary impact and cumulative impact. So, those are complex ones. So, you will see guidance on

assessment of indirect and cumulative impact provided by, you can see.
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Guidelines for the Assessment

of Indirect and Cumulative Impacts

as well as Impact Interactions

Cumulative Effects Assessment
Practitioners Guide

working today
for nature tomorrow

Here, the cumulative effect assessment and practitioner guide you can see here from Canada, which is there,
I have given you the link for this download. You also have guidelines from the EC and the European
Commission. So, where do you have guidelines for the assessment of indirect and cumulative impacts there?
Then you also find guidelines from here you can see a practical toolkit for assessing the cumulative effects

of spatial plans and development projects and biodiversity in England, you can see this as well.



So, there are a lot of sector-based and national advice which are available. So, you can see for the UK, you
can see for South Africa, then you can also see for Australia, and you can find in India by MOEFCC. So, we

have a range of sectors all like what kind of tools and assessment methods have to be used.
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Choice of Methods for Impact Modeling:
Biological Environment

So, looking at the -- | have taken up this from one of the manuals from the thermal power plant, so, how that
biological thing impact assessment, what kind of tools are suggested methods are suggested. So, you see that

you can collect a sample plot method.
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Flora - Sample Plot Methods
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And in that, usually, you cannot survey the entire area. So, you only identify certain pockets for surveys. So,
that is how scientists work. So, you can pick up density and relative density in this, relative dominance also
can be seen and frequency in relative frequency or important value can be seen here, through sample plot

method you can see in the image.



It allows you, it serve a lot of purposes like you can identifying an average number of individual species,
you can look at the relative degree to which species, pre-dominates a community, and then plant dispersion
over an area. You can also look at the average of relative density, relative dominance, and relative
frequency. So, you have certain guidelines, how what kind of sizes and plot sizes you have to use for what
kind of types of plants. So, you can see here from the list. The other type is the transects and line intercept

methods.
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Flora - Transects & Line Intercepts Methods
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So, for this, as you can see in the diagram, you have one straight line drawn and whatever comes within that
you make note of that. So, you look at what is the cover and what is the dominance. So, this one is used for
like you create a ratio of the total amount of line intercepted by each species and the total length of line
intercepts given its cover and you also take out the ratio of the total individuals of species and total
individuals of all the species. So, you take out all those kinds of information. And the benefit of this is that it

allows you a rapid assessment of vegetation transition zones.
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Flora - Plot-less Sampling Methods
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You see the plotless sampling methods. So, you do not identify as a point but you stand at a point and you

look at the distance and see what kind of variety you have. So, it is like this you can take the mean point
plant, mean area per plant, density and relative density, what are the dominance and relative dominance, and
important values, importance values can be seen, and it allows rapid and extensive sampling then the plot
method. So, this helps you to do it very fast then. That was for the flora and now, you look at the fauna, you

have space species list methods.

(Refer Slide Time: 31:37)
I 00

FI S . L- t M th d [ Amimal gioup nimal speaies
-
ora - opecies List Methods [ e
Brown bear Ursus arctos
Brown hare Lepus europaeus
Greater mouse-cared  Myotis myotis
bat
. Lynx Lynx lynx
Relevance: Poecat Mustela putorius
Birds (class Aves) Common kestrel Falco tinnunculus
‘ e Northern lapwing Vanellus vanellus
Animal species list Red-backed shike  Lans colluio
Sky lark Alauda arvensis
ication® White stork Ciconia ciconia
Application: Reptiles (class Reptilia) Ring snake Natrix natrix
Sand lizard Lacerta agilis
List of animal communities observed directly \mphibians (class Amphibia)  Common toad Bufo bufo
Crested newt Triturus cristatus
Tree frog Hyla arborea
Yellow-bellied toad ~ Bombina variegata
Insects (class Insecta) excl, Broad-bodied chaser  Libellula depressa
Butterflies Bufl-tailed bumblebee Bombus terrestris
Field cricket Gryllus campestris
Golden ground beetle  Carabus auratus
Large marsh Stethophyma
grasshopper grossum
Rosalia longicom Rosalia alpina
Butterflies (order Lepidoptera)  Emperor moth Saturnia pavonia
Marbled white Melanargia
golathea

Source: uidaho.edu, 2015

So, you can use all these species lists. So, you can see the range of the list which is there, and then this list of
animal communities is observed directly. So, here animal species list with this you can prepare a fauna

resource catalog.
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Flora - Direct Contact Methods|—".— —
-
ora I rec o n ac e o S Mammals (class Mammalia) Beaver Castor fiber
Brown bear Ursus arctos
Brown hare Lepus europaeus
Greater mouse-cared  Myotis myotis
bat
. Lynx Lynx lynx
Relevance' Polecat Mustela putorius
Birds (class Aves) Common kestrel Falco tinnunculus
3 P Northern lapwing Vanellus vanellus
Animal species list Re-backed ke Lanius callrio
Sky lark Alauda arvensis
Applicalion: White stork Ciconia ciconia
Reptiles (class Reptilia) Ring snake Natrix natrix
Sand lizard Lacerta agilis
List of animal communities observed directly fmphibians (class Amphibia)  Common toad Bufo bufo
Crested newt Triturus cristatus
Tree frog Hyla arborea
Yellow-bellied toad ~ Bombina variegata
Insects (class Insecta) excl. Broad-bodied chaser  Libellula depressa
Butterflies Buff-tailed bumblebee Bombus terrestris
Field cricket Gryllus campestris
Golden ground beetle  Carabus auratus
Large marsh Stethophyma
grasshopper grossum
Rosalia longicom Rosalia alpina
Butterflies (order Lepidoptera)  Emperor moth Saturnia pavonia
Marbled white Melanargia
golathea

Source: uidaho.edu, 2015

Then you have the direct contact method, then this list of animal communities is observed directly and this

method involves collection study, and release of animals.

(Refer Slide Time: 32:15)
I @4

Flora - Count Indices Methods (Roadside and
aerial count methods)

Relevance:

Drive counts and Temporal
counts
Call counts

Application:

Observation of animals by
driving them past trained
observers.

Count of all animals passing a
fixed point during some stated
interval of time.

Source: SATPALDA : Using Remote Sensing For Mapping And Counting Animals, 2015

Then you find another method which is the count indices method, roadside, and aerial count methods. So,

you drive count and you also see the temporal count and call counts you undertake. So, you can see how you
have used it for mapping and counting animals. So, through this, it provides an index for various species in
the area. And because you have indexes, it allows comparison through seasons or between sites or habitats.
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Flora - Removal Methods

-
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Relevance: V‘ \’_.> & a
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+ Population size > \,.. - e
Application: N ‘ \’.> : >“£
; - o

+ Number of species captured \’. o >:
- E

-

Then you have the removal method which you see is usually used for the population size to determine the
population size it is like you number of species captured you look at them and it is usually used for

estimating the small mammals such as rodents through the bait it snaps traps. So, through that, you do that.
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Flora - Market Capture Methods

X100 deor

Relevance: wr Population estimate

=15%

+ Population size estimate (M)

300 p Using 6 2041 dafe

Application:

+ Number of species originally marked 200 |- using 8 10-yr data
M

¢+ Number of marked animals uhing a S dato
recaptured (t) 100 b

+ total number of animals captured
during census (n)
¢ N=nTh ! No. harvested

Source: Naoki Agetsuma, 2018

The other type you see is the market capture method, here you estimate the population size. So, you see the
number of species originally marked and then the number of marked animals recaptured and the total
number of animals captured during the census. So, then that is how you take it out. It involves capturing a
portion of the population at some later date and sampling the ratio of marks to the total animal caught in the

population.

So, based on that you take it out. So, this was from the manual by MOEFCC. You also find comprehensive
collections of documents and bits of advice from the World Bank. So, then there you can also look for a
range of updates. So, those links are given to you. Now moving on to looking at the evaluation part of the

impact magnitude.



So, after you take out the impact and then now you look at the impact magnitude and significance, how
significant it is. So, it is said that Gls are very helpful if you have good data. So, it helps you to integrate and

assess how things can be done.

(Refer Slide Time: 34:35)
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Mathematical and Statistical Models

« Minimum critical areas
+ Viable populations

« Ecotoxicology

« Critical loads

+ Hydrological processes

Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 320

And then you also find mathematical and statistical models like you have minimal critical areas, viable

populations, ecotoxicology, critical loads, and hydrological processes. So, all these can be used.

(Refer Slide Time: 35:05)
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Testing the significance of impacts (Indian sectorial manuals)

Sr. | Set of conditions : Yes/No | the nature of effects
n, and reasons

1. | Will there be a large change in environmental conditions?

2. | Will new features be out-of-scale with the existing

environment?

3. | Will the effect be unusual in the area or particularly
complex?

Will the effect extend over a large area?

Will there be any potential for trans-frontier impact?

Will many people be affected?

Will many receptors of other types (fauna and flora,
businesses, facilities) be affected?

Methods of Envi and Social Impact Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 320

And then from the manual | have taken like kind of judgment one needs to make to test the significance of

the impact is like, you look at the following checklist as you look at whether will there be a large change in
the conditions, here will new features be out of scale with the existing environments, will the effect be
unusual in the area, will the effect extend over a larger area, will there be any potential for transfrontier
impact, will many people be affected, will many receptors of the other types flora, fauna, business, facilities

will be affected. So, what is the number of effects which will happen?



(Refer Slide Time: 35:39)
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Sr. | Set of conditions : Yes/No | the nature of effects
n, and reasons

8. | Will valuable or scarce features or resources be affected?
9. | Is there arisk that environmental standards will be
breached?

10. | Is there a risk that protected sites, areas, features will be
affected?

11.| Is there a high probability of the effect occurring?

12. | Will the effect continue for a long time?

13.| Will the effect be permanent rather than temporary?

14. | Will the impact be continuous rather than intermittent?
15. | Ifitis intermittent will it be frequent rather than rare?

16. | Will the impact be irreversible?

17.| Will it be difficult to avoid, or reduce or repair or
compensate for the effect?

Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 320

And then will valuable or scarce features or resources be affected? Is there a risk that environmental
standards will be breached? Is there a risk that protected site areas featured will be affected? And is there a
high probability of the effect occurring? And will the effect continue to be for a long time? Effects are

permanent rather than temporary, effects are continuous rather than intermittent.

So, all these kinds of questions are seen and it is difficult to avoid or reduce or repair the compensate for the
effect. So, of what kind of compensation is happening for each yes, one needs to answer and then the nature
of the effect and reason for it should have to be given, and based on these the judgment is made on the
significance of it. So, this was one example of how significance is done. So, we have looked into the

different methods of it.

So, looking at the limitation of ecological impact assessments, we see that there is a limitation of knowledge
and understanding of the ecosystem of complex interactive processes. So, there is a limitation in that. And
there are limitations to the many models which are available. And then we also see that many of the methods

are expensive and time-consuming.

And it is also very difficult to get sufficient and sequential data, quantitative data to undertake the baseline
conditions. So, we see all those kinds of challenges. And still, we depend heavily on the professional

judgment.

(Refer Slide Time: 37:28)



Receptor Sensitivity:
It is a function of the ability of a species or habitat to accept

change in the environment and its resilience to any changes
which may occur.

Methods of Envi and Social Impact Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 321

Further, when you see the significance part, you also take care of the receptor sensitivity. So, how the

receptor is going to adapt to the changes?
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I 0000000
Typical Impact Evaluation Matrix

Value or Magnitude of impact
sensitivity
Imperceptible/no Small Medium Large
change
Very high Negligible Moderate/maj or Major Very major
High Negligible Moderate | Moderate/maj or Major
Medium Negligible Minor/moderate Moderate Moderate/major
Low Negligible Minor Minor/moderate Moderate

Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 37

Then all this information can be presented in a matrix format, where you can show the magnitude and

sensitivity of the kind of impact that is going to happen.
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Guidance on
determining

GUIDELINES FOR ecological impact [ FRICICEIEINLIEI:
ECOLOGICAL IMPACT ASSESSMENT significance Assessment (EclA)
IN THE UK AND IRELAND uidelines for use in New Zealand

| and freshwater ecosystems

Terrestrial, Freshwater, Coastal and Marine

So, you can see some of the examples, which are given in the suggested reading. So, when you look at the
impact, you not only look at the negative impact, but you can also look at the positive impact and then you
need to take a balance between the positive and negative impact and the attempt has to be seen at the net

zero impact.
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Summary

(1) Impact on Ecology
(2) Different Guidelines

(3) Methods -

* Flora - Samples Plot Method, Transects & line intercepts methods,
Plot-less sampling method.

* Fauna - Species list method, Direct contact methods, Count indices

methods, Removal methods, Market capture methods.

(4) Testing significance of the impact

So, that is what we covered today. So, we looked at the impact on ecology, what kind of direct indirect
residual and cumulative impact, and the types of impacts. Then, we looked at different guidelines and we
looked at certain methods which are available, and then we looked at how the significance is evaluated in

the process.
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References

John Glasson and Riki Therivel (2018). Introduction to Environmental Impact Assessment; Sth edition;
https://Icen.loc.gov/2017010184

So, this was our key reference for this particular session, we looked at the manual as well as our key

textbook for this purpose.
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Suggested Watch and Read

itps Aww youtie comwtch v=chHi20Ma6A hitps:/www.youtube. comiwatchPveGinFytwdYH4 hitps:/vww.youlube, comwalchveTcRK0qGOOE

Ecotone

Hitps . youtubo.comwatch v=EKUFAyAaA htps:Jhvw, youtube comwatchv=[FBCBMKOEIU  hitps:/iwww.youtubo comwatch?v=hR}VizQta-g

The further you can see the suggested reading because our coverage is limited.
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@ Please feel free to ask Questions. ﬁl
Let us know about any Concerns you have .
Do share your Opinions, Experiences and
Suggestions. Q@
Looking forward to Interactingand & &

Co-learning with you while exploring EIA.
4 K

Please feel free to ask questions. Let us know about any concerns you have to share your opinions,
experiences, and suggestions looking forward to interacting and co-learning with you while exploring EIA.

Thank you.



