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EIA Methods for Ecology (Baseline Study)

Welcome to the course Environmental Impact Assessment. In the previous class, we saw and familiarized

ourselves with the definitions and concepts of ecology. And in this particular session, we will look at the
methods used for undertaking a baseline study.

(Refer to Slide Time: 0:45)

I 0009090909090
Coverage

(1) Defining the baseline - scoping

(2) Defining the baseline - desk studies and surveys
* Methods and levels of study

* Resource requirements and timing
* Initial baseline surveys

(3) Detailed surveys and evaluation of baseline conditions
+ Sampling purpose and options
* Plant surveys, Animal surveys, Habitat surveys
* Environmental variables and site history, Changes without the development
+ Description and evaluation of the baseline conditions

So, accordingly, our coverage will include that will look at like what we do at the scoping stage, what
methods are used for the scoping purpose, then at the desktop study and survey, what kind of methods are
available for that, and what kind of resources and timing will be needed, and what kind of initial baseline

surveys have to be undertaken.

Then we will look into the detailed survey and evaluation of baseline conditions. So, what kind of sampling
has to be done, what options are available and what is the purpose of sampling? Then will look at various

kinds of surveys one has to undertake for plants, animals, and habitat surveys.

Then we will look into like how one also uses environmental factors and looks into site history and how we
look into the changes with or without the development of the proposed project, and then how we present,

describe, and evaluate all these baseline conditions.

So, accordingly, your learning outcomes expected from you include that you should be able to discuss the
scoping stage and then able to identify different methods that are available to undertake scoping within your
baseline study. Further, you should be able to identify various text studies surveys, and methods and should
be able to understand what kind of resources and timing will be required and what kind of studies have to be

undertaken.



Likewise, you should be able to identify various methods for surveys and evaluation for baseline conditions
and what all has to be done and then you should be able to understand how the information has to be

presented.
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Defining the Baseline — Scoping

So, looking at the scoping stage, what is really, what you do in the scoping and when we deal with that. So,
an ecological baseline study is important and has to be undertaken with accuracy. So, it is a very important
component and it needs a lot of accuracy to undertake this it requires good knowledge of the ecology, of the
site, and also its interaction with the nearby areas. So, what is, what is happening within the site, and, how

does it interact with the surrounding areas?

So, many times in the screening level itself, we are looking at a later stage where we are doing the impact
assessment. In the screening state itself of EIA, you will need to understand whether, whether your study

needs a particular ecological study or not that time itself you will understand that.
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EIA notification 2006

Note::

Vil wGeneral Condition (GC):
Any project or activity specified in Category ‘B’ will be treated as Category A, if located in

whole or in part within 10 km from the boundary of. (i) Protected Areas notified under the Wild
Life (Protection) Act, 1972, (i) Critically Polluted areas as identified by the Central Poflution

Control Board from time to time, (i) Eco-sensitive areas as notified under section 3 of the
Environment (Protection) Act, 1986, such as, Mahabaleshwar Panchgani, Matheran
Pachmarhi, Dahanu, Doon Valley, and (iv) inter-State boundaries and intemational

boundaries

Provided that the requirement regarding distance of 10 km of the inter-State boundaries
can be reduced or completely done away with by an agreement between the respective States

or U.Ts sharing the common boundary in case the activity does not fall within 10 kilometres of

the areas mentioned at item (i), (i) and (in) above.”

| Link:
| hitp:/Awww.environmentwh. gov In/pat ELA% 20Notification, %202006 paf




So, like in India if you can recollect we saw the EIA notification 2006, you can see under the schedule that
any activity categorized in B will be treated as A, if the particular project, proposed project partially or fully
comes in the radius of the protected area or echo sensitive area. So, at the screening stage itself your
category will change further what kind of detailed study would be required will be decided here.

So, you can see part of the notification snipped for you here. Also at the international level, as we see at the
equator like you have seen the equator principles, international finance corporations, and regional

development banks, all are required to undertake this ecological assessment.

It is important for these agencies as well that a very clear-cut understanding is developed at the scoping
phase itself where how much severe sensitive is the wildlife and natural environment in this particular area.
So, all of these international, all these agencies at the international level also require that, so you can see

how important it is.
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Scoping Stage (determine)

- Study area (“impact area’ or “project-affected area”)
» Survey methodologies
- Assessment methodologies (levels of significance)

- Key ecological issues to address, (inclusion and exclusion list)

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Py 180)

So, at the scoping stage, what do you determine, what do you try to find out? So, at the scoping stage, you
try to find out the study area. So, what will be the impact area, and how much area do you have to study, you
can call the same as the project affected area, so the impact area. So, you need to identify that, delineate that,
you need to understand how much area one needs to study so that you will come to an understanding with

the agency and then you will see how much area | need to cover in my baseline assessment.

And then you also need to fix the survey methodology like what kind of methods, what kind of approach
you are going to use, and what kind of methods you are going to use in your particular survey so that all is
undertaken at the scoping stage itself, you fix it at this stage. And then also what kind of assessment

methodologies you will undertake.

So, certain methods for survey purposes and it has to be aligned with what methods you will use for
assessment purposes. Then also you will look at what is the significance of that as well, as what kind of
methods you will use. You also need to identify the key ecological issues to be addressed what issues you



will include and what issues you will not include in the list, so all that has to be taken care of at this

particular stage.

In the scoping stage, you should involve experts, and consultants from the domain and should refer to the
international best practice as well and then you have to also refer to all the national instructions which are
covered here. And in many practices mainly you will see in the international that they define the area to be
studied. So, in many cases, they already define it like how material you have to cover.

For example, you can see in the UK they specify that a 2-kilometer radius has to be taken from any polygon
or the area of your study, so the entire 2-kilometer radius of the study has to be done. In the case of any
linear project, for example, a rail line project a road project, canal project all you have to take along 1
kilometer study area along the linear element. So, some of the studies like legislation or the guidelines

already ask you to cover that way, so you can also see that.

So, depending on which area you are studying, and which country you are studying in and then you can refer
to those guidelines here. You also note that the data required can be very extensive, intensive, and sense-

like, so therefore, you should in the scoping stage you should know what are your main concerns.

So, because every main concern has to be undertaken in the form of a detailed study or intensive if data has
to be collected, you cannot take care of everything, so you need to understand what is important and what is

not important. And particularly it is of importance that you focus on these species of conservation values.
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Valued Ecosystem Components (VEC)

+ These are the species, habitat, or sites that qualify in terms of their
ecological /conservation value or other attributes such as socio-

economic value

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 263)

So, when we say that species of conservation value, we also call it like valued ecosystem components, we
see valued ecosystem components. What do we mean by that? So, valued ecosystem components mean that
there, these are the species or they can be habitats or sites that have ecological and conservation value or
other attributes such as they have a socio-economic value to the people who are affected by the project or
who are in the project area. So, any significance it has so that those species, habitats, or sites have to be
identified. So, valued ecosystem components.



So, the best way to identify these value ecosystem components is one very basic simple step to look at the
country's protected list of species, habitats, specific priority, species, and habitat, so most countries retain

that, so that is the best way to check that if any of those are in your category you need to first identify them.

So, in any case, you should also include all the receptors that may deserve further investigation in the
scoping stage. So, you need to identify what are the receptors when | say receptors whatever impact will
happen which are the species that are going to, will be on the receiving end of those impact, so that all you

need to also identify in the scoping stage itself.

So, at the scoping stage, you will agree with the authority of like what will be the scope of EIA, and what
you are going to cover within the EIA, so when you start your work before starting you will come to an

agreement with the authority, like these are the things, these are the studies which will be undertaken in this.
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Finalization at the scoping stage-

- Methods (for surveys for each habitat and species under
investigation)

- Sampling (number, timing, and location of each survey to be
undertaken)

- Methods (Ecological importance, impact magnitude and impact
significance)

- Reporting requirements

{Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 2683)

So, you would be required to fix the methods to be used for the survey, what kind of method you will use for
each habitat and species and investigation, for what you will do what, like for flora what kind of service you
will take, for fauna what kind of service you take and within that also you might have little further details

which have to be spelled out here.

And then you would also express what number or timing and location where you will do this survey. So, that
can be very important in these cases because many of the seasonal migratory species with that all it is very

important that when you survey, you do not miss out on very key elements.

So, other methods are to be used to assess ecological importance, impact magnitude, and impact
significance. So, how, what kind of method you are going to use, how you are going to make that decision

that whether that impact, what is the magnitude of that impact and what does the significance of that impact?

So, this may differ for each species and habitat and also where species are permanently resident or
migratory. So, that it all might differ so you need to be very careful how you are making these commitments

and what approach you are adopting. And then you also need to fix how you are going to report all these



things, what you find in the study, how you are going to report, and what would be the reporting

requirement. So, at the scoping stage, you fix all of this and you enter an agreement with the authority.

So, in India, we have terms of reference and we have sector-wise terms of reference, so | will be providing
you some examples, so you can look at them various sector-wise as per your interest, as per your domain

you can look into that.
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So, | have just left one of the examples here, you can see how in terms of reference it is mentioned | have

highlighted that in the box, you can see that how land use based on satellite imagery including locations,
specific sensitivities such as national parks, wildlife sanctuaries, these all need to be described.

Then you need, number 32 you can see the geological features and geohydrological status of the study area
has to be given and also surface water quality of nearby water sources and other drainage has to be given.
And then you also see number 42, you can see the ecological status of the study area such as habitat type,
quality, species, diversity, rarity, fragmentation, ecological linkages, age, abundance, and so on has to be
provided. So, this is taken from the thermal power plant TOR, so in this way, all sector TORs are there. So,

for the particular sector for which you are working, you can look at what will be the terms of reference.
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Description of the Environment

44) If ecologically sensitive attributes fall within the study area, proponent shall descnibe
the sensitivity (distance, area and significance) and propose the additional points
based on significance for review and acceptance by the EAC/SEAC. Ecological
sensitive attributes include

National parks

Wild life sanctuaries Game reserve

Tiger reserve/elephant reserve/turtle nesting ground

Mangrove area

Wetlands

Reserved and Protected forests, etc

- Any other closed/protected area under the Wild Life (Protection) Act, 1972, any
other area locally apphicable

1 1 I 1 ]

45)1f the location falls in a valley, studies on specific issues connected to the
management of natural resources

Link:
Untitied (environmentclearance.nic.in)

So you also see that additional points are required based on the sensitivity of the area and the study. So,

there will be certain standard procedures but based on in which area you are studying you have to give
certain additional requirements would be there when we say sensitivity of the area under study like you have
sensitivity in terms of how far it is from certain ecological sensitive areas, how much is the area and what is
the significance of that area, how important it is to the community, to the nation and for the entire system

what you are studying.

So, mostly how do you find out ecologically sensitive areas like you might already, the nation might already
have identified a list of national parks, and wildlife centuries, then you have tiger reserves, elephant, and
turtle nesting grounds, then you have mangroves wetland reserved, and protected forest wildlife protected
areas. So, all these lists you can see can help you to identify that area.

So, that was about the scoping stage where you, we had studied in the EIA process that that is one stage
where you determine what all you are going to cover, what all you will not cover, and what methods and
other things you are going to involve. So, that was about the scoping.
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Defining the Baseline — Desk
Studies and Surveys

So, now moving on to the desk studies and surveys, where you will start undertaking study, you will start

undertaking survey and study.
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List of important components for EIA

Baseline data generation

*  Species composition of flora and fauna

*  Flora - type, density, exploitation, efc.

*  Fauna - distribution, abundance, rarity, migratory, species
diversity, habitat requirements, habitat resilience, economic
significance, commercial value, efc.

*  Fisheries ~ migratory species, species with commercial/
recreational value

Biological

[ Link:
\ Untitled (environmentclearance. nic.in

So, here you can see the list of important components for EIA | have taken it from the manual for the
thermal power plants. So, here you can see what kind of studies are suggested to be undertaken in this
biological domain, you can see one needs to undertake species, and composition of flora and fauna, and one

needs to undertake flora type density exploitation.

For fauna you need to look at the distribution, what kind of distribution is there, what kind of varieties are
there, what is the abundance, how, what is the number of each kind, which are the rare species, which are
the migratory and what kind of diversity is there, and what kind of habitat is required, what is the resilience
of the habitat, what is the economic significance and then the commercial value and so on you need to find

out.



Similarly, for the fisheries, the migratory species, are species with commercial and recreational values. So,

this is already given.
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Methods and Levels of Study

And you will look at the methods and levels of study. So, when you undertake desk studies and do the
survey, you have like at every stage you might have to adopt some methods, some methods can be very
detailed and intensive, so you might not take it at the primary stage but only to get a basic idea you might
take a simpler method in the beginning and when you are sure that these areas have to be looked into after
your basic study then you might go for a detailed study, methodology.

So, it is important to have a phase-wise strategy like in the initial stage what you are going to do, at the later
stage when you have to undertake a detailed study of what you are going to do. So, it is important that you
have identified strategies of phase wise strategy for what kind of methods you are going to adapt for the
baseline survey. So, anything that requires detailed studies so that kind of methods can be taken up at a later
stage when you have much more clarity on what has to be done.

So, there are a lot of data sources that hold a lot of suitable ecological data. So, when you are collecting data
you need not collect all the data from the primary survey but then there can be a lot of secondary surveys.
So, for example, you can see ecological natural history, and data centers, and then there can be local history

centers, and you can have internet data sets.

Like you have global biodiversity information, you also have 10C and red lists of threatened species,
national red lists you will also find the national list, you will also see national natural history, nature
conservation ecology or environmental authorities keep information and local museums and libraries would

also have information.

And then many of the academic institutions and universities would also have information, so these would be
very very regular places for you to look for ecological data. So, even for that matter, you can have national
park authorities, NGOs, and then various interest groups who might retain data. So, here in this, you can see



as per the manual from where | have again taken it from the thermal power plant manual. Then you can see

what are the different sources of data for ecological purposes.
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Organisations holding suitable ecological data

routes of migratory birds

State Agniculture Universities

Annexure XA: Potential Sources of Data For EIA Link:
Untitled {environmentciearance.nic.in;

@t
So, in biological environments, you can see that you can inventory flora, and fauna within a certain radius
and then identify all kinds of species, endangered species, aquatic fauna, forest land, forest type, density of
vegetation, and so on. The source of information is district gazetteers, you can look at the national remote
sensing agency NRSA and then you can also look at the forest survey of India, wildlife institutions of India,
and the wildlife fund.

Zoological Survey of India, Botanical Survey of India, Bombay Natural History Society, State Forest
Department, State Fisheries Department, Ministry of Environment and Forest, State Agriculture Department,

and agriculture universities. So, these are the possible sources of data that you see here.

So, you should check whenever you get data you should check the strength and the potential of that
particular data. How robust is that particular data that will also affect how you, what kind of analysis you
can undertake? So, if there is inconsistent data probably you will not be able to undertake many of the

analysis.

So, you may also use experienced ecologists to understand some of the data requirements. That was about
the sources and how you have to different levels of study you might have to take and then how, from where

you can get what kind of data.
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Resource Requirements and Timing

Further looking into resource requirements and timing.
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Resource requirements

- Depends on availability

- Detailed survey of the area
- Use of GIS mapping

+ Human resource

- Ecological expertise

- Requirement of professionals

{Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 285)

So, there will be a lot of variation in terms of what kind of resources are needed and what kind of time is
needed for EIA and it will all depend on what kind of information is already available for your study area.
So, if there is no data available then you might have to undertake a lot of primary study, you have to go and
survey, and doing that would consume a lot of time and, a lot of money. If a lot of information is already
available then it would reduce your period for collecting all those information. So, one has to be very careful

about like how much they can commit.

There are a lot of suggestions on using the GIS mapping for this purpose that also helps and it is suggested
because GIS allows to integrate all the information and then it also allows for the further analysis part. You
also need to look into the human resources, what kind of human resources you have and then you might also
need ecological experts for your purpose, and you would, in this particular case you might all need licensed
experts, so experts, ecologists, professionals who have licenses so that would be the requirement, who have

certificates and licenses so then they can only undertake this kind of studies.

It is important because then those people can identify species take appropriate samples and undertake
analysis. So, they would be able to identify what kind of species have to be taken, what kind of samples

have to be taken, how, from where they have to be collected, and how those data will be analyzed.
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Timing of field work

- Variation due to seasonal climate, migratory species
- EclA should start at least one year before the submission date of the
ESIA report

{Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Py 285)

You also take note that the timing of the fieldwork is also an important factor, a very important factor
because there can be a lot of variation in terms of what happens in one season and what happens in another
season and then there can be migratory species as well. So, you need to carefully plan and observe all the
variations.

It is usually suggested that when you are doing ecological impact assessment you should start one year
before the submission date of the EIA report. So, you would at least take one year to undertake this study.

So, as per the suggestion one needs to plan at least one year to undertake the complete study.

So, you also see that in some countries there may be specific requirements and procedures to follow for
protected or threatened species and these can cause like considerable delay, so you need to take care of that,
what kind of, what kind of suggestions are made in your advice are made or requirements are there in your

particular country.
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Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 266)

So, you see that the UK has its considerations, what has to be covered, and then you can also find others like
internationally they have other parameters which have to be considered. So, that is about the resources and
timing, and then if you look at the initial baseline surveys.
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Initial Baseline Surveys

When you look at the initial baseline surveys if you see that species and habitats in each region of the world
are different then for that region national requirements should be referred. So, you need to first see in the

country you are working in what kind of national requirements are there.

So, it is important to engage with the local ecological specialist also so that they know what is, what has to
be followed and they will have local knowledge and also expertise to deal with all the authorities and then

also have good knowledge about the local, national legislation and what are their survey requirements.

So, in the case of the initial survey you should be able to identify like what are the main ecosystems, what

are the main habitats and species populations that might be affected by the proposed project and then what is



their interdependency also, so you need to look at that. Then you need to identify what are the species, what

are the rare species, protected species in your study in terms of flora and fauna you need to take care that.

You also need to look at the potential role of the affected features and process in a wider landscape context.
So, if whatever impact is happening on the flora and fauna you need to also understand the role those
particular species, what role they play, because if in, what kind of impact is happening and then what kind of
secondary impact it might have or cumulative impact it might have.

Further you need to find out important ecosystem services and their different properties, you have already
seen different ecosystem services so you need to find out what are those ecosystem services and then you
need to find out like also express what kind of gaps are there in the knowledge and identification because
whatever survey and study you would be doing there would be a limitation about what kind of methods you

are using plus what kind of information is already available so that all needs to be spelled out.

For this purpose, for the initial stage you can use very simple techniques such as ecologist field walking, so
you can simply walk in the study area, you can also take visual assessments of the development sites, so you
do the visual assessments, you can do photography, you can make notes, field notes, and then you can also
do recording and mapping of the area and see like mapping can be thematic mapping and you can look at
like what kind of habitats and vegetation types are there and then for this purpose you might use relevant

classification system also.
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So, looking at some of the classification systems you do find the UK Joint Nature Conservation Committee
has habitat classification, they have a system of death, then you also find CFG survey monitoring protocol
which is used in the state of California. Then you also find the vegetation classification system in the US.

So, you can find all these classification systems which are there.

(Refer Slide Time: 28:17)
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Methods for spatial mapping of vegetation or habitat

- Hand-held electronic devices and GPS
. Satellite imagery
. Aerial photography
. GIS
+ Line Intercept method-
- Parallel lines drawn on the maps or aerial photographs are used in the field
to estimate the spatial distance occupied by each habitat type along a
survey transect
- Measure of the proportion (percentage) of the site covered by each habitat
type

{Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 287)

So, looking at what kind of methods are available for spatial mapping of vegetation. So, you can use
handheld electronic devices and GPS so you can use that, you can also use satellite imagery, you can use
aerial photography, and GIS can be used. Then there is the line intercept method, where you along any
project area draw parallel lines on the map or aerial photography and you take stock of what all things are

crossing and or are there in that particular range, so that is the line intercept method.

This approach provides the measure of proportion, so like you look at the percentage of the site covered by
each habitat type. So, you get an idea about what is the proportion, what kind of varieties are there, and to

what extent they are, so that all is provided here.
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Also used techniques for wildlife

+ Observation on presence of tracks

. Signs of feeding (bones/ carcasses)

+ Resting or occupation areas

- Runnels/ tunnels

+ Hairs and feathers

. Scratches/ marks on vegetation and in the soil
. Scat/dung/ faeces

{Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 287-288)

You also find some more techniques which are used for wildlife purposes, such as observation on the
presence of tracks, so you can find the wildlife tracks, you can see, you can make notes of what kind of
ranges you are seeing, you can see the sign of feeding, so you can see the bones and carcasses if or you can

find on-site.



Then you can also see the resting or occupation areas, you can see runnels, tunnels, then you can see hairs
and feathers, then you can also look for scratch marks on vegetation and in the soil and then scat and dung
feces, can also be seen for finding out what kind of varieties are there. So, you would also find a range of
guides in this. So, here we can see that you have some of the available measurement systems.

(Refer Slide Time: 30:17)
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Species Abundance Measures

Measure Description ]
|

Semi-quantitative | These are visually estimated using systems such as DAFOR in which: D = dominant; A = abundant; F =
abundance ratings | frequent; O = occasional, R = rare; with the prefix | (locally) added to any calegory If required, They are
quick to record, but are subjective, approximate, and have reduced potential for analysis and presentation.
Consequently, they are generally more sulted lo initial rather than detailed studies

Number of This is a sultable measure for species which have readily discemible individuals that can be counted. Itls |

individuals nol usually applicable in community studies because it has litthe meaning when comparing species of

widely differing size. When measured in defined areas, numbers can be expressed as density and/or as

population size

There are two counting measures

+ Direct counting is only generally valid for plants, near sedentary animals or small populations of
animals within defined areas. Occasionally, whole populations (e.g. of trees or nesting birds) can be
counted in small areas. More usually, population estimates are derived from samples, e.g. in quadrats
or by plotiess sampling

+ Indirect counting methods can provide estimates of fairly small populations
Capture-mark-recapture methods (see Krebs 1998, Hill et al. 2005, Sutherland 2006) involve
capluring and marking a number of individuals, releasing them, and re-sampling after a suitable time
interval. Formulae are used to derive the population estimate from the proportion of marked individuals
in the recapture sample. This concept is reqularly used for migratory species as a time-based
mn:pmahv‘e measure.

Methods of Environmental and Social licl Assessment, Rol Emberton, Richard J. Wenmi and Jo Treweek, 2018, Pi 288

So, there are like semi-quantitative abundance ratings which are there in which you have visual estimation

system, so you visually estimate and it is also called as DAFOR, ‘D A F O R’ in which D is like dominance
you see what kind of species are dominant and then you see what is like abundant, abundant, A for abundant
and F for frequents which you see frequently and O for occasional and R for rare and then you can have

locally or if it is required if it is locally available material.

So, the advantage of this particular system is that it is very fast but the disadvantage of the system is that it is
very subjective you might and it gives a lot of approximation if it is very approximate then you cannot have
a lot of analysis which can be done. This particular system is very suitable for the initial kind of study, so we
are looking at the initial study stage here.

And then further you can look at the number of individuals. So, several individuals is the measure which is
taken so you see how many numbers of individual species are there and you can count and keep a number of
that and this is particularly used for the individual species, however, this is not suitable for the community

study where you study all the entire community and it is not found suitable for that.

But it gives the numbers and it can be also expressed as density number per unit area you can tell what kind
of species is available per unit area. Then you can also give the population size, and what kind of population
is there in your study area and you find that there are two counting measures, one is direct counting and the

other is indirect counting.



So, direct counting as a measure is usually valid for plants because they are stationary so you can count them
really and then the animals that are not very mobile can also be taken by direct counting and other small

populations of animals within the defined areas can be surveyed using the direct counting method.

Then indirect counting method can provide estimates for a small population and, you use like capture-mark-
recapture method, where you capture the animals in the area. This involves capturing the animal and
marking several individuals and then you release them and then you re-sample after a suitable time interval

then you count them back.

So, you have certain formulas that are used for this and we are not going into the details of it but just to
know that this method is available capture-mark-recapture method. This method is regularly used for

migratory species as a time-based comparative measure, so you take care of that.

(Refer Slide Time: 33:59)
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Measure Description
Cover + The percentage of ground occupied by the over ground parts of a species. It is usually
(usually as a %) measured in quadrats by visual estimation along a vertical projection below (and if necessary

above) the observer, but there are alternative methods such as the line intercept method of
point quadrating” (see Kent and Coker 1992, Hill et al. 2005, Sutherland 2006).

eslimates are prone to observer error (accuracy greater than the nearest 5% is not feasible)
and species present as small scattered individuals tend to be under-estimated. The use of
cover-abundance scales such as Domin and Braun-Blanquet aim to minimise these errors by
grouping % cover values in designated bands and assessing abundance (in the strict sense of
numbers) for cover values of less than 4%

Frequency The percentage of observations in a sample that contain the species, derived from

(usually as a%) presence/absence observalions, e.q. in quadrats. Limitations are:

a) Itis strictly a measure of distribution rather than abundance and does not discriminate
between high density and density that is just sufficient for a species to be present in a large
proportion of quadrants,

b) Ittends to over-represent small species;

¢) Itincreases in value with increasing quadrat size, so results using different-sized quadrats are
not strictly comparable, and it is best obtained from a large number of observations using
small quadrats.

However, frequency can be a cost-effective method forobtaining large representative sampies
of communities because it is relatively rapid and free from observer errors,

Species abundance measures

+ Semi-quantitative abundance ratings
+ Number of individuals

. Cover (usually as a %)

+ Frequency (usually as a %)
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The other measure is cover which is usually given in percentage like how much percentage of area is
covered. So, the percentage of ground which is covered by certain species and the percentage of it like out of



100, 30 percent, 10 10 percent is covered by certain species, so that is what you give the cover in the forms

of percentage.

So, you use quadrats to make rectangles and then you do the visual assessment and then you can also use the
line intercept method., this measure is important for studies of communities, so this one is the particularly
important cover method you can study communities and then like visual estimations are done here but the
limitation of visual estimation is that one can make an error and they can be lack of accuracy in this.

But there are other methods to take care of the errors, so there is like something like cover abundance scales
which can be used for minimizing the error part. | am not going to get into the details of the scales here. So,
another measure is frequency which is again given in percentage. So, here you see the percentage of

observation in the sample that contains the species.

So, how frequently you are finding that and by seeing that how, what is present and absent observation so
you make that. The limitation of this is that it measures the distribution, and distribution how the species
rather than the abundance and does not differentiate between the high density and density and it is just

sufficient for species to be present in a large proportion of the quadrants.

So, it does not give you the abundance but only lets you know how the distribution is and then it tends to
over-represent small species, so there can be small species that can be over-representative, so you find this.

So, that was about some of the methods that are available for the initial survey.

(Refer Slide Time: 36:27)
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Detailed surveys and evaluation
of baseline conditions

Now, looking at the details survey and evaluation of baseline conditions.
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Sampling purpose and options

So, now just to take a moment to understand what is the purpose of sampling and what the options available.
So, you, so far in the initial stage you saw what kind of data, secondary data we can collect from different
sources, what kind of initial simple studies can be done.

But when you take the survey you are going to undertake a very detailed study. So, the main purpose is why
you do that because you need to have quantitative data, you need to have detailed study, detailed numbers
for specific segments which you identify are of importance to you. So, only when it is not there that

information is not there or that is a very important aspect then you undertake those detailed surveys.

(Refer Slide Time: 37:22)
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Purpose of detailed ecological surveys:

. To supplement the findings of any preliminary surveys and desk
studies, which often lack quantitative data
+ To collect enough quantitative information to create baseline

information

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 291)
So, the purpose of a detailed ecological survey is to support whatever finding you have undertaken in your
primary survey, so you support it with the detailed study and you give the numbers to it, so you might have
an initial study, you might already only have descriptions that such kind of things are happening but then

with this survey, you can give detailed information. So, this will help you to create a baseline information.



You also need to have a spatial scope, when | say spatial scope that means how many boundaries you will
cover for your detailed study and then it will also help you to see what kind of direct and indirect impacts
will happen. You may need to study more than one survey season so you might not only do it in one season
but you might do it in other multiple seasons and you may note that such kinds of studies can be expensive

and also time-consuming. So, you have to see what studies have to be done.

(Refer Slide Time: 38:29)
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So, you will find IFC performance standard 6 guides the baseline survey. So, you can see the snip of the IFC

survey here.

(Refer Slide Time: 38:45)

Guidance for Assessment of
Baseline Components and
Attributes

Link:
Untitied (environmentclearance.nic.in)

Further, 1 have added the snip from the manual, where you can see what kind of data has to be collected, so
this is again from the thermal power plant, you can see that how for the biological environment aquatic you
need to have all primary productivity aquatic weeds, numerations of phytoplankton, zooplankton and so on

and benthos, fisheries all that and then what kind of sampling has to be done.



And then how that has to be collected, what kind of measurement method you will need and then you can
see in the remark you can see seasonal sampling for aquatic biota, one season for terrestrial biota in addition
to vegetation studies during monsoon season, primary assessment, microscopic analysis and then how it

would be applied to a particular project, application to the thermal power plant as you can see here.

So, those kinds of guidelines are already given and | will be sharing, one or two examples with you. So, that
is already given on a ministry website all these sectoral guidelines are there.

(Refer Slide Time: 40:06)
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Link:
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So, appropriate sampling methods have to be taken depending on what guidance is available in your country

and also you have to decide this based on the what kind of data analysis you are going to perform.

(Refer Slide Time: 40:38)
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Data collection methods

- Plot sampling

+ (using quadrats)

- Plotless sampling

+ (transect walking and the use of line-intercept methods, distance measurements

from sampling points or combination of habitat and activity surveys)

- Specialised collecting equipment

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 292)

So, data collection methods if you see include plot sampling, so plot sampling involves taking observation
you usually use plant species with defined plots, so you would define the plot and then you would have

quadrats for those plots and then you would take observation. You will also have plotless sampling, it is, it is



a method in which sampling is not conducted within the defined area so you do not have a defined area but

you can pick samples from any of the areas.

So, a simple method includes transect walking so you would just walk along and you will use a line intercept
method to record all the plant species and the abundance along the transect line. So, you might just draw a
line and then you might just make observations. So, this can be applied as a habitat measurement method for
the estimation of vegetation and then plotless methods if you involve distance measurements from sampling

points.

So, you might stand in one point and look at the other point and then see what kind of range are there, so
that helps that those methods are there for plotless methods. Then you also, the estimation you do like tree
density you find out what is the density in a particular unit area, and how many trees are there, then you
would also likewise find out what kind of animal population is there and you would use the plotless

technique to for like bats, then you can also have certain surveys which can be undertaken.

So, you need to take care of the timing when you are going to do this seasonal thing | have already shown
you in the guidelines and then what kind of sample size has to be taken so that also you need to see through

the guidelines, it will depend and vary from place to place.

(Refer Slide Time: 42:35)
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Plant surveys

And then just quickly looking into different plant surveys, now the kind of surveys. So, for plant surveys,
you will need a plant survey so you can do a vascular plant survey which will be required and you might

need a taxonomic expert for this.
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+ Spatial sampling pattern options in relation to hypothetical study areas

(Methods of Envirconmental and Social Impact Assessment, Roy Emberton, Richard J, Wenning and Jo Treweek, 2018, Pg 295)

In the diagram here you can see the special sampling pattern option based on the hypothetical study area. So,
you can see here how the grids and plots are divided, and then the small boxes you can see from where the
samples are collected. So, likewise, you would be doing for animal survey.

(Refer Slide Time: 43:12)
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Animal surveys

So, animal surveys it is said to be very difficult it is also said to be time-consuming and require careful
planning. So, survey mythologies would also be different from animal to animal, and animal surveys should

use mythologies accepted in the country.
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Active and Passive Survey Techniques for Fish

’ :f Vgt e it Wt 4+ Active survey techniques-

gL Electrofishing from backpack,
boat, or bankside
Netting, using devices such as
seine nets, or scoop and dip nets
Fish traps on fish passes
Enclosure traps
Angling
Visual census using diving, boats
or remote control underwater
vehicles

+ Passive techniques-
e * Gillnets and fyke nets

7
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Further, you will see, that you might have to also look into fish and then how you survey fish you have a

certain active survey technigue which is like electrofishing from a backpack, boat, or bankside, you have
netting using devices such as seine nets or scoop and dip nets. Then fish traps or fish passes, then you also
have enclosure traps, then angling and visual senses using diving, you can use boats, remote control

underwater vehicles. Then you have passive techniques which include gillnets and fyke nets.

(Refer Slide Time: 44:24)

Amphibians

+ Surveys at breeding sites (ponds,
swamps, or slow flowing rivers)
and around the site during the
breeding season

(Methods of Environmental and Social Impact Assessment, Roy
Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 298)

Then you also need to look into the amphibians. Amphibians use both terrestrial and freshwater or brackish
and they can be found in both places and then you need to take a survey of this so usually you take at the
breeding sites which can be ponds, swamps, slow-flowing rivers so there is where you can see and you

might try to take the samples at the breeding season.



(Refer Slide Time: 44:52)
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Main methods used

a) Pond netting for individuals in the water

b “Torching” at night

¢ Bottle trapping

4 Searches for frog and toad egg masses during the breeding
season

Most frequently used method: Ring-fencing the breeding site

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 208)

The main methods used are pond netting for individuals in water, torching at night, then you can have bottle
trapping, then you can also have searched for frogs and toad eggs, and so on. And then you can also use a
combination of survey methods for this purpose. This ring-fencing method is also said to be the most
frequently used method. So, you can do a ring-fencing around the breeding side.

(Refer Slide Time: 45:22)

Reptiles
Methods of trapping
- Pitfall traps for smaller
species
- Transect walking and/or
arrays of artificial refuges
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For larger species
- direct observation and
capture-mark-release
techniques

(Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 298)

Then you also need to look into reptiles and you can have pitfall traps for smaller species, you can have
transact walking, and for the larger species, you can also use direct observation and capture mark release

techniques that also you can do.

(Refer Slide Time: 45:47)



Birds o
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+ Record the presence of species and 5 ;
where possible estimate the sizes of v ‘

populations and their vulnerability to
potential impacts

Sy )
* Breeding surveys and transient surveys -&
* Transect walking DN
* Other techniques: Flight-line surveys, ¥, - .
radio tracking, and collision-mortality S

monitoring

(Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning
and Jo Treweek, 2018, Pg 299)

And then you have to make a listing of the birds as well and you would see what kind of species and what
quantity, size, and populations are there. So, the bird survey includes breeding surveys and transient surveys
and then you can also use transact walking and then there are also other techniques like flight line surveys,

radio tracking, and collision mortality monitoring.

(Refer Slide Time: 46:17)

Mammals

Three groups of Mammals—-

* Bats
+ Small mammals
+ Larger mammals

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning
and Jo Treweek, 2018, Pg 300)

So, you also need to do for mammals, so depending on the range of different groups of mammals you need
to undertake studies.
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Survey techniques for Bats

+ Direct observation or ultrasonic detectors for those
species using echolocation

+ Endoscopes or photographic cameras

+ Flight pathways

+ Detection by staining, droppings, and insect remains

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J, Wenning and Jo Treweek, 2018, Pg 300)

So, you can use ultrasonic detectors for different species, and ultrasonic detectors are said to be useful tools
for both identifying the species that are present and also their activity. And then you can also have
endoscopes and photographic cameras, you can also have foraging bats using flight pathways. Then you can

have a roost structure, roost may be found in places such as buildings, trees, caves, mines, and tunnels.

(Refer Slide Time: 46:59)
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Survey techniques for Bats

According to Krebs (2006), possible techniques include:
* Indirect methods (use of hair tubes)
+ Tracks
* Nest tubes
+ Live trapping and mark-recapture using traps
* Snap traps
+ Optical and infrared photography using sensor
activated equipment

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J, Wenning and Jo Treweek, 2018, Pg 300)

So, certain techniques are given there are indirect methods you can find the list here like hair tubes and all
and then you have you can use tracks, you can use nest tubes, live trapping, and snap traps. Then you can

have optical and infrared photography using sensor-activated equipment so that all you can use.



(Refer Slide Time: 47:19)
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Survey techniques for Larger mammal

+ Direct observation (using field signs and survey methods
(Krebs 2006))
+ Radio tracking

(Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 300)

Radio tracking can also be used and field signs can also be used.

(Refer Slide Time: 47:28)

Invertebrates

Survey methods for terrestrial
invertebrates

+ Observer dependent
methods

+ Observer-independent
methods

(Methods of Environmental and Social Impact
Assessment, Roy Emberton, Richard J. Wenning
and Jo Treweek, 2018, Pg 301)

For invertebrates as well you need to do surveys and you can have observer-independent methods such as
traps can be used for this or you can have investigators who can visit the site.
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Methods for sampling terrestrial invertebrates

Observer-dependent methods
+ Direct searching and recording
+ Transect walking

+ Sweep netting

* Swish netting

+ Suction sampling

+ Soil samples

+ Beating

+ Subsidiary methods

{
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So, you find the entire listing of it so observer-dependent methods like you have direct searching and

recording methods, so you have transact walking method, then sweep available netting methods. You also
see swish netting, section sampling soil samples, and beating methods. You also see subsidiary methods.

(Refer Slide Time: 48:10)

Methods for sampling terrestrial invertebrates

Observer-independent methods
* Pitfall traps

*+ Malaise traps

« Sticky traps

+ Water traps

* Light traps

* Emergence traps

Pitfall traps

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 303)

Now, looking at the observer-dependent methods. So, you have pitfall traps and malaise traps, then you also
see sticky traps, water traps, light traps, and emergency traps. So, these all ranges are there, so these are
helpful for this purpose.



(Refer Slide Time: 48:28)

Habitat surveys

Then you have a habitat survey. So, you undertake a detailed habitat survey, and then mostly when you look
at the habitat survey you have to confirm these things whether there is the presence of rare species or

protected species or not and what the conservation status that so that all you need to do in this.

(Refer Slide Time: 48:53)

Key References for Habitat Survey

#]FC | Performance Standard 6

internations: | Blodiversity Conservation

ot o | and Sustainable Natural Resource Management
Aol 30, 2006

1. Performance Standard 6 recognizes that protectng and conserving biodiversity—the variety of
o in ab s forms, inchuding genetic, spocies and ecosystom diversity—and its abilty to change and
ovolve, Is 10 sustanable The of blodversity, as defined in
the Convention on Biological Diversity, include ecosystems and habitats, species and communties,
and genes and genomaes, afl of which have social, economic, culural and sclendific importance. This
Perdormance Standasd refiects the objectives of the Convention on Biological Diversity 1o conserve
biological dversity and promote use of renewablo naturdl fesources in a sustanablo manner. This
Porlocmance Standard addresses how chonts can void or mitigale throats 10 bodversty arsing

from their operations as well as sustainably manage renwable natural fesources. [ (Uink:
hitps:/iwww.ifc.orgwpsiwemiconnect§92a4e23-3041-
43cc,945¢-

e i - 8dd3326a95b5/PS_6_BiodivConservation.pdf?MOD=
. 0 prof and consenve bodversit "
+ To promote the sustainablo management and use of natural fesources hrough the AJPERESECVID=jqewQEl)

adoption of practices that integrat needs priorites

(Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 304)

For this you get the key reference IFC performance standard 6 which provides you the guidelines for habitat
survey.



(Refer Slide Time: 49:02)
I

Modified Habitat

+ Habitat that supports a community which contains a large
proportion of non-native or introduced fauna and flora, or where

human activities have modified the area’s “primary ecological
functions”

+ Such areas include agriculture, parks and amenity areas,
commercial forestry and plantations, and reclaimed/modified
wetlands and rivers

Methods of Environmental and Soclal Impact Assessmenl, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 304

And you need to understand certain terminologies, one is modified habitat. So, these are the habitats that
support a community that contains a large proportion of non-native or introduced fauna. So, there is already

a modification that has happened here.

(Refer Slide Time: 49:17)
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Natural Hahitat

- Areas composed of viable assemblages of plant and/or animal
species of largely native origin, and/or where human activity has not
essentially modified an area’s primary ecological functions and
species composition

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 304)

And then you have a natural habitat. So, these are areas composed of viable assemblages of plants and

animal species of largely native origin, so they are here naturally.
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Critical Habitat

- Key habitats in maintaining global biodiversity

- They include sites which contain high biodiversity values;

- that provide habitat for critically endangered or endangered

species, endemic or restricted-range species, and/or significant
concentrations of migratory and or congregatory species for parts of
the year

- that contain unique and/or highly threatened ecosystems
- areas associated with key evolutionary processes

(Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 304)

And then you also find critical habitat. So, critical habitats are the main habitats in maintaining global
biodiversity, so they include sites that have high biodiversity value. So, those are there. So, that was about

how you under, what key terms you take care of habitat survey.

(Refer to Slide Time: 50:06)
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Environmental factors
and site history

Further, you also need to look at the environmental factors and site history. So, a lot of things can come
from the site history as well as what has happened because when you survey a lot of things you might not
find them at that particular time because they might have already undergone deterioration. So, you need to

look at the history as well.
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Environmental factors and site history

- Relevant data to collect:
- Topography and aspect of the site
- Local climate information
- Soil conditions
- Water quality
- River geomorphology
- Pollution levels
- Existing and historic land, habitat and site management

Document past conditions

Historical and archaeological information

Evidence on ecological conditions (using palaeoecclogical
techniques)

{Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 305-306)

So, when the data you need to collect includes topography, local climate, soil condition, water quality, river
geomorphology, pollution level, existing and history, historic land, habitat, and site management, how it has
been done and then you need to look at the important documents of the past conditions, historical and

archaeological information and all that you need to look at.

So, these are very important elements. And then when you look at these things, when you are undertaking
the detailed study you also look at what will happen with the development and without the development, so
all those things have to be taken and ecological habitat will tend to succeed over time towards the climax

community appropriation for the site.

(Refer Slide Time: 51:06)
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Changes without the
development



Changes without the development

+ For valid assessments about the ecological impacts of a project,

consider what changes in biodiversity may occur in its absence

{Methods of Environmental and Soclal Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 306)

So, like what kind of changes will happen over time and with or without project so that all has to be seen. So
you call without project as a zero option so that all has to be checked.

(Refer Slide Time: 51:16)
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Description and evaluation
of the baseline conditions

And then you need to describe and evaluate the baseline conditions, so that is the important part.

(Refer Slide Time: 51:21)
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Description should include:
- Aims and scope of the investigations
- A description of the ecological surveys undertaken
- Detailed field surveys undertaken
- Weather conditions
- Findings of the initial survey
- provenance and age of the data collected
- Clear presentation of the results of the work
- Evaluation of all key receptors
- An assessment of the environmental factors
- Information on current land-use
- Indications of limitations

{Methods of Environmental and Social Impact Assessment, Roy Emberton, Richard J. Wenning and Jo Treweek, 2018, Pg 307-308)

So, when you are providing a description it should include the purpose, the aim of this investigation which
you have taken what kind of ecological surveys have been undertaken, what you found in the initial studies,
what kind of data was collected, and then what kind of results you found out and what are the key receptors
in your study area and what is your assessment about the environmental factors and then what do you say
about the current land use and what are the limitations of your study that all need to be spelled out when you
do the description. So, that was for this session.
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Summary

(1) Defined the baseline - scoping

(2) Identified the baseline - desk studies and surveys
* Methods and levels of study

* Resource requirements and timing
* Initial baseline surveys

@ Identified various methods for surveys and evaluation of baseline conditions
+ Sampling purpose and options
* Plant surveys, Animal surveys, Habitat surveys
* Environmental variables and site history, Changes without the development
*Approach for Description and evaluation of the baseline conditions

®wwc o
So, summarizing what we looked into, we looked into what kind of methods or what kind of considerations
have to be undertaken when you are doing scoping, then we looked into desk studies and surveys, different
levels, and what kind of tools are available to you. Then we looked into details surveys and what kind of
surveys have to be undertaken. And then how the scenario has to be looked into from the historical
perspective as well as with and without the project, as well as how you present this information. So, that is

what we covered for today.
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And this was our main reference, our key textbook for this plus we have been referring to all the manuals
here.
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Suggested Watch and
Read

Field Survey Techniques (FULL) - Texas
Parks and Wildiife [Official]

hitps://www.youtube. comiwatch?v=zVbx
FxAny8

How to sample stream invertebrates
with a kicknet

hitps:/www.youtube comiwatchv=ieG2
H52nkQ Module 2 - Advanced Habitat Survey
hitps:/Awww. youtube comwalch?v=F
MAPJLIXY

Developing ecological survey skills
hitps://www.youtube com/watch?v=EyOAVwd27cM

So, these are certainly suggested to watch and read for you to identify more and more of the areas and

similar studies here.
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@ Please feel free to ask Questions. g

Let us know about any Concerns you ha Ll
Do share your Opinions, Experiences

and Suggestions.

Looking forward to Interacting andg &
Co-learning with you while exploring EIA
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Please feel free to ask questions and let us know about any concerns you have. Do share your opinions,
experiences, and suggestions. Looking forward to interacting and co-learning with you while exploring the

subject of EIA. Thank you.



