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Welcome to the course Environmental Impact Assessments. And in today’s lecture, we are going to look at
how we undertake cumulative impact assessments. This will be undertaken within the larger umbrella of
EIA methods. So, we will see what kind of things are taken care and while we deal with cumulative impact
assessment. So, the key reference for us for this particular session is chapter 19 of the book Terrible and
Bots.

Moving forward into this, we have already seen what is cumulative impact, and we have seen certain
examples of that as well. So, today, we are going to look into the methods part certain guidelines that are

available, and examples of how it is undertaken.
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Cumulative Effects Assessment (CEA) or
Cumulative Impact Assessment (CIA) or
Cumulative Effects Assessment and Management (CEAM)

* A systematic procedure for identifying and evaluating the
significance of the effects from multiple activities within the
framework of the EIA process.

(Methods of Environmental and Social Impact Assessment, Therivel and Wood, 2018, pg- 946)

So, just to recap what cumulative effect assessment, is like, it is said to be a systematic procedure, where we
identify and evaluate the significance of the effects from multiple activities within the framework of the EIA
process. So, the key thing that we need to understand here is the impact effects of multiple activities. So, just
not the project, what a range of projects or other things, which will go in and around the place of your
concern. So, that is what we talk about when we deal with cumulative effect assessment. And you will see
you will come across a lot of other terminologies apart from Cumulative Effect Assessment, you would also

come across Cumulative Impact Assessment, CIA.

You will also come across Cumulative Effects Assessment and Management, CEAM as well. So, they all
will be more or less dealing with the same aspect, even if you come across different words. So, looking at

the purpose of the CIA.
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Purpose of CIA

To consider the incremental contribution of the project
together with effects from other past, present and
reasonably foreseeable future activities.

(Methods of Environmental and Social Impact Assessment, Therivel and Wood, 2018, pg- 946)

As you consider the incremental contribution of the project, together with effects from not just all the
projects together, you also look at the past, and present as well as you look at the future possible activities,
which will come up. So, you have a complete assessment of what is happening at that particular place. And
with this, you might also realize how complex it is and also what kind of methods might be involved. And

currently, it is said that the approaches are fairly inadequate. So, today, in this particular session, we are
going to cover.
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Coverage

(1) Definitions and Concepts
*  Cumulative additive and synergistic effects, Valued ecosystem components,
Cumulative effects mechanism and typology.

@ Key legislation and guidance
® Overall methodology
() Scopihg and baseline

@ Prediction and evaluation

* The ‘proximate cause’ test of significance.

(s) Mitigation

We are going to look into the definitions and concepts of cumulative effects assessments. So, we will be
looking at what are the different concepts involved in the additive synergetic effects, then how what are the
different perspectives involved in it relate with, and value the ecosystem components, and we will look at
the cumulative effects mechanism and type of logic involved in this. So, that is what we will cover in the
definitions and concepts. But then we will look at certain key legislation and guidance, like what is the
scenario with this at this moment, and then we will look at the overall methodology, then we will look at
these coping and baseline the format which we have been following.



And then we will look at how we undertake prediction and evaluation and then what is done when we deal
with cumulative effects, and what kind of mitigation measures are taken, so we will just look into the

approach related to that.
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Learning Outcomes
(1) Define and explain the Concepts

*  Cumulative additive and synergistic effects, Valued ecosystem components,
Cumulative effects mechanism and typology.

(2) Understanding on Key legislation and guidance

©) Synthesize Overall methodology

N

(a) Scoping and baseline

(s) Key Methods on Prediction and evaluation
* The ‘proximate cause’ test of significance.

(s) Mitigation

So, accordingly the learning outcome, the expected learning outcome would be that you should be able to
define and explain certain concepts related to cumulative impact assessments and what additive or
synergistic effects and so on. Further, you should be able to give an understanding of key legislation and

guidance and what is the context at this moment, so that you should be able to explain.

You should be able to synthesize the overall methodology that is involved and then identify key steps that
one should take in scoping and baseline assessments. And then similarly, you should be able to identify key
methods used in prediction and evaluation and identify approaches used for mitigation purposes. So, that is
the learning outcomes expected from you after you complete this particular session.
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Cumulative Effects/Impacts
+ ‘Impact on the environment which results from the incremental impact of the action

when added to other past, present, and reasonably foreseeable future actions’ .
(USCEQ, 1997)

* ‘Impacts that result from the incremental changes caused by other past, present

and reasonably foreseeable future actions together with the project’.
(EC, 1999)

(Methods of and Social Impact , Therivel and Wood, 2018, pg- 948)




So, looking into definitions and concepts, so, looking at first what like, cumulative additive and synergistic
effects are, so, the like the impact on the environment, which results from the increment, till impact of the

action when added to other past, present and reasonably foreseeable future actions.

So, that is what we call cumulative, we are looking at the incremental how slowly, gradually, what is
happening to the environment, given what was past, what is present, and what is going to happen in the
future. Likewise, the definitions also say that impact, cumulative impacts that result from incremental
changes, what kind of changes are happening in the past, and present, and what kind of change will happen

in the future when you take all of them together with the project.
So, that is what is said to be cumulative. So, these are some of the definitions which you see.
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Cumulative Impacts

‘Cumulative impacts are those that arise from the
successive, incremental, and/or combined effects of

an action, project, or activity when added to other

Cumulative Impact Assessment and Management:

Guidance for the Private Sector in Emerging Marke

existing, planned, and/or reasonably anticipated

future ones’.
(IFC 2013)

So, our cumulative impacts are those that arise from the success of incremental and combined effects. So,
not just like taking it together, but in an incremental manner as well. And then also or like, how do you look
at the combined effect, not only just one effect but the other effects and together effects, what kind of effects
would happen from the project and series of projects, which might come in future as well. So, that is what

we talk about when we talk about cumulative impacts.
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Additive Effects -

It is the sum of the magnitudes of the same effect (e.g. Noise +
noise) and the combined effect is assessed as if resulting from a
single project.

Synergistic Effects -

Difficult to recognize and complex to assess (as they can arise from
the combination of different effects, e.g. noise + visual) and as the
effects can be intra (occurring within one project, program or plan)
as well as inter (occurring due to different projects, programs or
plans).

(Methods of and Social Impact , Therivel and Wood, 2018, pg- 948)

So, now looking at the additive effects was what is like additive effects, you might pay attention here. So, it

is the sum of magnitudes of the same effect. So, when we say additive effects, like whatever same effect, if
you are dealing with noise, we are looking at the in one particular context, we are looking at noise coming
from one source and noise coming from the other source. So, what is the combined effect of that particular
effect on the overall environment? So, that is what when that is what we mean when we say additive effects.

So, noise plus noise would be the cumulative results and effect which would be called additive effects.

Likewise, you see another term which is synergetic effect. So, in this, it is really difficult to recognize this
and it is also very complex to assess and evaluate this, but what conceptually it means is when there you
have all the effects combined, so that becomes a synergy of different effects, like noise coming from one
place that is coming from another place, and there is visual distortion and other. So, that would be a
synergetic effect. So, like with all kinds of effects, how do you get a sense of that particular place, what it

results in for that particular environment, that would mean synergetic effects.

Further, we see that you will come across some more terms. You will see it by IEMA. So, it gives one term

which is intra-project effects.
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Intra-projects Effects:
These effects occur between different environmental topics within the
same proposal, as a result of that development’s direct effects.

Inter-project Effects:

This form of cumulative effect occurs as a result of the likely impacts
of the proposed development interacting with the impacts of other
developments in the vicinity.

(Methods of and Social Impact Therivel and Wood, 2018, pg- 948)

So, these are effects that occur between different environmental topics within the same proposals, so within
that same project itself, how different domains or effects deal with, so that is intra-project effects. And then
you also have inter-project effects. So, this form of cumulative effect occurs as a result of the likely impact
of the proposed development, interacting with the impacts of other developments in the vicinity. So, what
happens from one project and what happens from the other project, and together how, what is the result of

all those impacts? So that is inter-project effects.
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Indirect Impacts:

* Impacts on the environment, which are not a direct result of the
project, often produced away from or as a result of a complex
pathway.

+ Sometimes referred to as second or third level impacts, or
secondary impacts.

Development| Impact B

Indirect Impact

(Guidelines for the Assessment of Indirect and Cumulative Impacts as well as Impact Interactions (EC), 1999)

Further, you can see an indirect impact. So, how do we look at or differentiate with cumulative impact or
there might be overlapping understanding here? So, impacts on the environment which is not a direct result
of the project often produced away from or as a result of a complex pathway. So, that is said to be an
indirect impact and sometimes referred to as a second or third-level impact or secondary impact as well. So,

that is an indirect impact and we had seen this in our initial lecture. Now see what is cumulative impact here.
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Cumulative Impacts:

* Impacts that result from incremental changes caused by other past,
present or reasonably foreseeable actions together with the project.

Development \
—_—

Development

Cumulative Impact

(Guidelines for the Assessment of Indirect and Cumulative Impacts as well as Impact Interactions (EC), 1999)

You can see the impact that results from incremental changes caused by the other past, present, or
reasonably foreseeable actions together with the project. So, you have to see impact A, impact A, and impact
A in the future and then from one development to another development. So, what is happening there, so, you

see that way.
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Impact Interactions:

* The reactions between impacts whether between the impacts of just
one project or between the impacts of other projects in the areas.

Interaction

Development

Development

Impact B

Impact Interaction

(Guidelines for the Assessment of Indirect and Cumulative Impacts as well as Impact Interactions (EC), 1999)

And then you also see impact interaction. So, the reaction between impacts was whether between the

impacts of just one project or between the impacts of the other projects in the area. So, you will see impact
interaction impact A, impact B causing impact C from development A and development B. So, this is impact
interaction. So, now, looking at another concept key concept, when we deal with cumulative impact
assessment is a valued ecosystem component. So, you will see that we have seen these value ecosystem

components before also.

But here in the context of cumulative impact assessment, our focus with cumulative impact assessment is on

valued ecosystem components rather than on the project and its impact rather, we see what is happening



with valued ecosystem components, the ecosystem components, that are valuable to the people with whom

we are dealing with. Then there is another term which you see is the valued components.
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Valued Ecosystem Components
Valued Component

* ‘Environmental features that may be affected by a project and that
have been identified to be of concern by the proponent,
government agencies, aboriginal peoples, or the public’.

- Draft guidance in Canada (CEAA 2014)

(Methods of Environmental and Social Impact Assessment, Therivel and Wood, 2018, pg- 956)

So, here, you will see that it means it talks about conceptually covering environmental features, that may be
affected by a project and that have been identified to be of concern by proponents, government agencies,
aboriginal people, or the public. So, that is also said to be a valued component. So, you might find this term
as well. So, taken from the guideline here, you see the difference between EIA and a cumulative impact

assessment.
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Difference between EIA and Cumulative Impact
assessment

+ Both share the same basic logical framework and analytical process
and tools.

+ Different perspectives.

+ ElAis project-centered

* The impacts on the VECs are identified and a mitigation hierarchy.

(Methods of and Social Impact , Therivel and Wood, 2018, pg- 948)

So, both share the same basic logical framework. So, when you do EIA or cumulative impact assessment.

So, both have a logical framework it all proceeds in the same manner. In the analytical process and tools
also same processes and tools are used while you do cumulative impact assessment. The difference key
difference between EIA and cumulative impact assessment is of the perspective how from what side, what is

the prime focus, so the difference is between the perspective and we see that EIA is project center. So, when



we look at the project, and based on the project, we look at what impact it is going to have. So, our complete

focus is on the project.

While we are looking at the impact, we see what impact it will have on the valued ecosystem components of
VECs. So, if there is a project, what will happen to the VECs then we try to mitigate it, and then we try to
deal with all kinds of residues through the environmental management plans. So, that is how we have been
dealing with EIA, but what happens with cumulative? So, in cumulative impact assessments, the focus is on

the valued ecosystem component.
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CIA: VEC Centred Perspective

Other human activities —

Project 1
not subject to ESIA ) ‘J
4—Indirect Impact

¢—Projact 2
Natural environmental —)

drivers (stresses) ¢—Project3

(Methods of and Social Impact , Therivel and Wood, 2018, pg- 948)

Here you see the area considered is the area in which the value ecosystem component is there. So, our focus

is on VECs, which is where other stresses because of the development of human activity for all these may
affect them. So, we focus on the recipient more than the project. So, once the other impacts have been
identified, the cumulative impacts are assessed as resulting changes in the condition of VEC. So, we try to
see what is happening with the VEC rather than trying to see with the project, we here in cumulative impact
assessment, try to see what is happening to VEC because of Project 1, project 2, project 3, human activities,

natural environment, drivers and stress from all perspective what is happening to VEC.

So, that is what is the key difference between cumulative assessment. So, further, you see, in a similar line

IFC tells like there are two components to cumulative impact assessment.
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Cumulative Impact - Components:

1. The anticipated future condition, which is the total effect of the
other existing and the predictable future developments and
external natural environmental and social drivers.

2. The contribution of the development under evaluation to the
cumulative impacts.

(Cuiativ InpctAssssment and Managemet. Gidanc forthe Prvate Secor n Energing Makes IFC, 2013, P 29)
So, one is about anticipated future conditions like what is going to happen, which is the total effect of the
other existing and like, what is there and what is going to happen, and also the external natural environment
and the social drivers just now what you saw in the diagram. So, that is the first stage, the first component of
cumulative impact assessment. And the other component is the contribution of the development under
evaluation to the cumulative impact. So, whatever project you are doing, what is the contribution of that

development to the cumulative impact? What is going on what you are evaluating?

So, overall thing, what is happening to EC plus, how your project is going to impact or change positively or
negative change to overall, what is happening to that particular VEC? So, that was about definitions, now

looking at some of the mechanism and typology.
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Cumulative effect ~ Description Examples for offshore wind farms
H mechanisms for temporal and spatial attributes
A typology of Cumulative Effects
A . Time crowding Frequent, repetitive or Piling noise
- with examples relatmg to simultancous cffccts onan  Transport of materials
. | resource: D 1g activities
offshore wind farms Tine g Lon s berwon e Seiment dgradain
and effect Effects exacerbated by climate
change
Spacccrowding  High spatial density of effects  Several wind farm developments
on an environmental system  in a single coastal zone; high use
‘maritime areas - navigation,
fishing, military
Cross boundary Effects oceur some distance I mpacts on migratory birds
movement away from source Impacts on migratory marine
mammals
Fragmentation Change in landscape or Habitat fragmentation of fisheries

seascape pattem
Triggers Fundamental changes in Scouring triggers loss of VECs,
system behaviour or structure  bird collisions cause population

decline

Nibbling Incremental or decreasing Gradual loss of natural areas at
effects project margins, permanent
incremental effects of scour
Reduction in

reduction in feeding gr
Population resilience may suffer as

(adapted from Spaling 1994, DEAT 2004) aresult of collisions

So, looking at the mechanism that causes cumulative effects, they are put into categories in several different

ways according to the spatial and temporal attributes. So, the typology of cumulative effects, which
incorporates temporal and spatial attributes, we can see some of the typologies here. So, you see, we have

partially covered this before as well, you may recollect that, so, you see the typology cumulative effects



mechanism here. So, one is time crowding, which means that in a way it occurs in time as the kind of

frequency with which it occurs repetitively or simultaneously affects the environmental sources.

So, if there is noise happening from all the sources at the same time, so, that is a piling noise and then in
terms of time lag, it is like a long delay between cause and effect. So, like in a cumulative manner, you can
have sediment degradation effects, which are worsened by climate change. So, all that can be considered
within the time lag. Then you see, space crowding, if you can recollect high spatial density of effects on an
environmental system, you can see that the lot of things in the same place, so, that is said to be the space

crowding, then you have cross-boundary movement.

So, effects occur some distance away from the source, so what is happening at the project site or beyond the
project site? So, impacts migratory birds, and migratory marine mammals. Then you have another
mechanism, which you see fragmentation, change in the landscape or seascape pattern. So, we talked about
fragmentations also how they get fragmented. So, habitat fragmentations of fisheries and so on, and then you
also see the triggers. So, the fundamental changes in the system behavior or structure trigger that behavior,

and the behavior changes.

So, you have like, you lose those VECs because of the certain kinds of changes. So, that is what is called
about triggers. Then the nibbling, nibbling is about incremental or decreasing effects. So, gradual loss of
natural areas at project margins, permanent increments effects of scar, and then a reduction in species
density and so on. So, that is that type of logic, you can see here, time crowding, time lags, space crowding,
cross-boundary movement, fragmentation triggers, nibbling, so, that was about typology of cumulative
effects. It was very specific to the wind farm project can be these examples for specific to that.
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Key Legislation
and
Guidance

Now looking at the key legislation and guidance. So, in the Indian context, we do not find that is being

currently implemented through the legislative tools, but there is a lot of debate and discourse going on.



However, we see that the European Union has EIA directives, which define it and also make it inclusive in

the project and also identify those kinds of context that lead to an assessment of cumulative effects.

So, likewise, you also see in the USA, they have addressed in their environmental impact statement itself
within their neighbor. So, within that itself, they have recognized cumulative effects and then they have

described that it should be included in the process.
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=n Cumulative Effects Assessment
’ Practitioners’ Guide
By government of Canada

Cumulative Effects Assessment Practitioners' Guide

Agency
s Assessment Working Group
5.Dupuis, & Kennedy, L Kingsley, W.Ross, K. Spaling and 0. Stalker) and

Disclaimer

htps://www.canada.calen/impact-assessment-agency/services/policy-
quidance/cumulative-effects-assessment-practitioners-guide.html

Then you also see in Canada, they have an assessment of cumulative effects, which has to be undertaken. It

is specified in the act, and then the act requires the EIA to take into account any cumulative effects that are
likely to arise from the designated project in combination with other physical activities that have been or
will be carried out. So, Canada has that in their legislation. So, that is a very brief about the key legislations

here, looking at the guidance and standards, so there are a lot of guidance and standards which are available.
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IFC Good Practice Handbook

Cumulative Impact A t and M; t: Guid for the Private Sector in Emerging Markets, 2013
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So, you can see IFC has given guidance. Then you can also see here, cumulative effects assessment
practitioners guided by the government of Canada. | have also given you the link so, that you can browse to
this.
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Assessment In Offshore
Wind Farms, June 2013

https://nerc.ukri.org/innovation/activitie
slenergy/offshore/cumulative-impact-
assessment-quidelines/

Then you can also find sectorial base guidelines which are given here, you can see that the renewable energy

cumulative impact assessment guidelines are very detailed, and you can see how cumulative impact
assessment has to be undertaken for offshore wind farms. So, if you are interested in this particular domain,

you can look at it, but it also helps you to see how cumulative impact assessment is undertaken.
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So, you can see another guideline which is by a marine management organization, | have given you the link
here, which gives you a framework for how to undertake scoping to identify cumulative effects. So, you can
see here within the content they have talked about how they have explained cumulative effect and then they
have talked about for a marine management organization, how you take care of different requirements with
that, and then how you take care of database and the within this and then what kind of approach you adopt

and the framework used for this particular area.
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So, you will also find another toolkit, a practical toolkit for assessing cumulative effects, our spatial plans
and development project, and biodiversity in England, | have given you the link for downloading here. So,
you can see that it defines the cumulative effect, it tells you about the key cumulative effects, that should be
considered in the case of biodiversity and then you can see, how you take care of spatial plants, what stages
you follow, and then it gives you all range of how do you assess cumulative effects. So, these guidelines are

available for domain-specific areas.
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Then you also find sample guidelines on cumulative environmental impact assessment for hydropower

projects and this is in the context of Turkey. And this guideline has been done is developed by World Bank,
so, you can see that. And I have also given you the link here, and then you can see again, how they define
cumulative impacts here, and then what kind of key tasks you have to undertake while you do the
cumulative assessments. So, like from scoping baseline studies and mitigation measures, evaluations of
significance, monitoring, and follow-up. So, how you will undertake all of these when you deal with

hydropower projects? So, you can refer to this also.
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https://www.csrm.ug.edu.a
uimedia/docs/37/Cumulati
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And then there is another guidance which is available on cumulative impacts, you can see here, how they are
giving in terms of this one is related with Australian context and it is related with coal mining industry. So,
you can see how they are defining cumulative impact and then how do you like, assess cumulative impacts?
So, all that is given | have also given you the link so, that you can download the document. Further, you can

see another framework for understanding cumulative impacts.
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And then how do you decide with regards to this case coming from the Great Barrier Reef World Heritage
area? So, how do you undertake that, you can have a skim through a table of contents, you see, they have
given you a framework structure approach methodology as well as they have given you what is what are the
risks involved here and then you look at various models which are available for usage for this particular
domain and assessment, how do you undertake an assessment of cumulative impacts and then they are also
using zone of influence which we have already studied and then also estimating cumulative risk to

ecosystem values and have also identified zones of consequences. So, you can see all that here.
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Then you also see another guideline which is natural by the Natural England Commission. So, you see the
development of a generic framework for informing cumulative assessment related to marine protected areas
through the evaluation of best practices. So, you can also see how they give you the process and process and
the details given.
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And then there is another guideline you can see a mini review of current practice and assessment of
cumulative environmental effect of UK offshore renewable energy developments. And then you can see here

that is also given.

(Refer Slide Time: 26:47)

Gener:

Guidelines for the Assessment
&t of Indirect and Cumulative Impacts
as well as Impact Interactions

htips://ec.europa.eu/environment/archives/
elaleia-studies-and-reports/pdfiquidel.pdf

You can also find another by the European Commission here it gives you guidelines for the assessment of
indirect and cumulative impact as well as impact interaction. So, it also gives you very thorough guidance in
this area and it specifically deals with assessment. So, those are the guidance which are available. So, you
can see through those like, how different stages can be done.
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Overall Methodology
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So, now, very briefly looking into the overall methodology. So, here | have taken from the guidelines for the
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assessment of indirect and cumulative impact from the European Commission guidelines which I just
showed you. So, you can see here, how the overall framework is. So, if you see here, you have seen that
majorly the first stages scoping and identification of impact, and then you do the assessment and evaluation
of impacts. So, here you see in the scoping and identification of impacts you see different like during the
scoping you have to take care of like you have to take inputs, you have to consult different stakeholders.

So, you have a consultation process in which you use tools like questionnaires, checklist and then you also
undertake spatial analysis and can also have network and system analysis, you can also undertake expert and
metrics analysis. So, these methods and tools are available. And then based on this what kind of information
would be required, so, you for undertaking this you would need project-specific information like what is the
nature of the project the scale of the project phasing, layout, emissions, and slurry and then you would also

need the receiving environment baseline.



So, this is what is unique here, what you see here set of geographical and time frames, data mining the data
required with collection data, identifying sensitive areas identifying carrying capacity. So, carrying capacity
becomes one key element here considering the influence of the other activities and identifying networks and
systems within the receiving environment. So, you undertake that within the scoping and then assess and
evaluate the impact. So, you will see that experts and metrics are falling in both categories. So, that is not a

very strict line here you see.

So, for assessment and evaluation, you use you can use expert metrics as well as modeling and caring
threshold analysis. So, you know how much is more and how much is less. And then for this what kind of
information you need is the duration of impact, extended frequency, value and resolutions, the influence of
the past, trends in the environment how the can impact be handled what kind of mitigations have to be taken
and what kind of how you are going to report it. So, all this is given in this particular guideline as well and

we have been discussing all this.
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Scoping and Baseline

Step 1: Scoping Phase | - VECs, Spatial and Temporal Boundaries

Objectives:
* |dentify and agree on VECs in consultation with stakeholders.
o Determine the time frame for the analysis.
¢ Establish the geographic scope of the analysis.

Questions to answer:
* Whose involvement is key?
o Which VEC resources, ecosystems, or human values are affected?
o Are there concerns from existing cumulative impacts?

(Methods of and Social Impact Therivel and Wood, 2018, pg- 948)




So, looking at scoping and baseline. So, this is as per the IFC document, you see scoping there, they have
identified two phases in the scoping when we deal with it and then the prime objective, why we do a scope,
and what things we need to take care of when we are dealing with cumulative effects. So, the prime purpose
is to identify and like agree on the VECs in consultation with the stakeholders. So, there can be many VECs
which VECs you will pick up have you come up with the right VECs or have you identified the right VECs

or not? So, that is what you need to ensure during the scoping stage of one.

And then you also need to determine the time frame for the analysis how much time you have and establish
the geographical scale of the analysis. So, when you saw cumulative, you said past, present, and future so
you need to define how much future and how much past you are going to take and then how much
geographical area you are going to take because we are talking about not just one project but a range of
projects and range of activities. So, you might have to define a boundary geographical boundary for which
you are going to work. So, for this, you have they have given range of questions to for which you should

look answers to.

So, whose involvement is key? So, you need to find out who are the stakeholders which are important for
your thing important for your understanding and findings, and then which VEC resources ecosystem or
human values are affected. So, you need to identify them, and then are there concerns from existing

cumulative impacts, so, that you need to see.
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And then again, you see that from the sample guidelines, what they talk about scoping of cumulative impact,
you can see this says that in the scoping stage, you need to define the project activity, so, you need to tell
what is going to happen in your project activities. Then you need to do the identification of an area of
influence, you need to find out how much area we are going to take and which VECs are going to cover and
then you need to find out the past, present and future activities, and not all the activities, but the activities
which will be affecting the VECs and then identification of project-specific standards. So, related to that,

what standards will be involved? So, this is as per the sample guidelines.
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Whereas you see from the technical guidance, they give another layout framework for how you should
approach cumulative effect assessment. So, you see that identifying VECs is a very important here valued
component, and then whether there are residual environmental effects to the VECs from the designated
project, no. Then you can VEC is not identified for the cumulative effects if the answer is no. But if it is yes,
then VECs are identified for the cumulative effects, assessment and you have to gather information on the
VEC and then you need to further take it like what will be the geographical boundary, what will be the
temporal boundary, and what will be the physical activities involved?

And then you will look at whether VEC will be affected by all of these. If yes, then you need to move to step
2, if not, you can wind up there.
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3.2 Stage 2 - scoping the assessment

Stage 2 checklist

Have all the potential types of cumulative effects that may arise been identified?
Has the potential spatial and temporal scale of these cumulative effects been
deseribed?
Have all the ecological features that could be affected by these cumulative effects
been identified and their current condition deseribed?
Has the likely evolution of the ecological features that could be affected, without
implementation of the spatial plan, been deseribed, taking into account the potential
effects of other relevant policies, plans, p d devel opment projects?
Has the process for assessing the likely cumulative effects of the spatial plan been
working today described along with how these will be taken into accountin the preparation of the
= & spatial plan?

for nature tomorrow

 htppubiicaions.naturalengland oo ukipublication/64008 |

So, in this, if you look at steps 1 and step 2, you see that this toolkit provides you with two stages and the

checklist has questions like has the likely content of the project and the geographical extent have been

described in sufficient detail to allow general conclusion what types of cumulative effects that could arise in



this particular zone? And then could these cumulative effects be significant? And the scoping report been
provided or not? Then likewise, you see the stage 2 scoping assessments where you look at whether all the

potential types of cumulative effects have been identified or not.

Spatial temporal scales have been addressed to non-ecological features have been addressed or not. So, all
that has to be seen, and how the evolution of ecological features has been through, and then you also need to
see the process for assessing the likely cumulative effects. So, what process you are going to adopt that
needs to be decided here. So, you see that scoping and baseline deals with you finding out what are the key
effects, what are the key VECs, and then you will also notice that a lot of back-and-forth work has to be
done. So, you need to have when you are preparing something for scoping, you need to define what

cumulative effects mean in your context.

So, all the range of guidelines which we were seeing all the sectorial guidelines, we were seeing, everyone
was defining cumulative effects. So, it might slightly be, the conceptual, it might be the same, but it might
be very much specific as per the different sectors. So, you need to define cumulative effects when you are

dealing with it, and then also define the temporal and spatial limit.
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So, | have got the example here. | am also giving you the link to the journal article which you can see. So,
you can see the spatial outlook here, and even if you read the map and you can see the red study area
boundary and all the dots you can see the projects considered in this study. So, you can see 0.5, 0.9, 0.8, 0.1,
0.7, 0.10, 0.2. So, you see how many projects they have considered within this study area. So, you see that

this is how one example indicates how the range of projects are taken.
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Valued environmental and social components.

VEC Main reasons for including in the cumulative impact assessment
Air quality All projects are significant emitters of particulate matter
Other air pollutants are emitted in significant quantities by steel mills
Air pollution is an issue hotly debated in the local public arena
Water resources All mines operate or will build tailings dams

Natural vegetation

Most projects feature significant consumption of water in a region where supply is limited
All projects require clear cut

There is a historical accumulation of vegetation loss

Most projects have a significant footprint and compete with other land uses

Public roads The construction phase implies a significant increase in road traffic
In a number of projects, ore is hauled through public roads
The operation phase implies high traffic volume to convey goods and commuters
Road transportation is a major emitter of ar pollutants
Natural and cultural heritage The historical zone of Congonhas is a World Heritage Site
Mountain landscape is key to the conservation context of the cultural heritage
There is public concern about potential impacts of mining projects on the landscape
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And you see them identify the valued environmental and social components here and then you see how they

are looking at air quality, water resources, natural vegetation, public roads, natural and cultural heritage, and

why they have taken it up.
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Average air pollutant emission rates for the study area.
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Likewise, you can see how they are doing assessment temporal the baseline, what is in the current stage,

what will happen in the future, and future emissions, and then they are trying to take out the likely trends,

you can see air quality current stage trend, likely future state. So, you can see red is indicating bad, trend the

arrow down is showing a decrease. So, the current state is regular, but you can see the trend is decreasing

and the likely future state is red, it is going to be bad for air quality. So, that is how they are undertaking it.
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Likely trends in VECs in the future scenario.

VEC Current state  Trend  Likely future state  Comments

Air quality (=Y ] . Significant increase in fugitive emissions, increase in road transportation, increase in
vehicles fleet, exceedance of legal standards and internationally recommended pollutant
concentration in the future scenario

Water resources (=Y ] ° Quality: population growth implies the expansion of urban areas, increase in sewage
generation and non-point source pollution;

Quantity: increase in demand from mining and industrial activities, additional increase due:
to the expansion of other economic activities and population growth

Natural vegetation o 9 e Loss of fragments due to the projects’ footprint and urban expansion. Covenants and

‘mandatory restoration may offset losses, as observed in the last 20 years. However, there is

limited information on the quality of restoration outcomes.

All projects make intensive use of public roads; traffic increase due to construction and

operation of new projects may be balanced by government investment in road

improvement and maintenance.

Natural and cultural heritage A N P Inevitable landscape change due to excavation and earthmoving. loss of caves due to
blasting; likely increase in funds allocated to restoration of listed heritage cither as
compensation for damage or as a result of social responsibility actions.
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So, here in the example, you can see, again, from this practical toolkit I have taken, how they are looking at
the geographical boundaries, and how from various projects, they would then integrate, merge, and find out

a common boundary.
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So, while you are doing this, you have to take care of reasonably foreseeable future projects, so how much
you can cover future projects? So, you need to look at that. So, you need to get help from the stakeholders
and the authorities there, which would have an impact on the VEC. So, you cannot really take all the future
projects, but the projects which are likely to impact your VECs, you might only take that and you might also
consult with the authorities in this regard. So, there is also the concept of physical proximity to other actions

that have to be taken in the project.

So, while you are looking at it, you need to look at like or you need to see source pathway receptor
reasoning. So, you see how it happens, we have studied this source pathway receptor before, so, what is the
source from where the impact is transferred, and then who is the end receptor of it? So, you need to see that
while you look at the proximity, physical proximity, or define the geographical area, and then you also need

to look at the sensitive receptors. So, you need to take care of that and then also the threshold value.

Further, you need to look at all these you need to undertake based on the evidence, and what data tells on
that basis, you are going to look at it. So, how what areas you would cover would depend on that. So, for all
these, you need to take judgment for the context and situation. So, you see that whenever you are doing
cumulative impact assessment, it needs to be proportionate, you should be focusing on the key effects, and

then you should look at the sensitive receptors.
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Summary of Methods for ing Indirect and C Impacts and Impact
Method Description Advantages Disadvantages | Cumulative | Indirect Impact Identification | Evaluation
Impacts | Impacts Interactions
Expert Opinion | A means of both «Can consider «Some
identifying and assessing | suchimpactsas | specialists or
indirect and cumulative anintegral part | experts may be V V V V V
impacts and impact of the remote from
interactions. Expert assessment. the main
Panels can be formed to project team.
facilitate exchange of
information of different
aspects of the impacts of
aproject.
Consuitations | A means of gathering «Flexible «Prone to emors
and information about a wide | « Considers of subjectivity
Questionnaires | range of actions, potential impacts | «Questionnaire V V V V X
including those in the early on can be time
past, present and future | «Can be focused | consuming,
which may influence the to obtain specific | and risk of poor
impacts of a project. information. fesponse.

‘h s://ec.europa.eu/environment/archives/eialeia-studies-and-reports/pdfiquidel. pdf ]

So, that was about the scoping further moving on to prediction and evaluation. There are certain methods for

assessing indirect and cumulative impact and impact interaction. This is taken from the guidelines for the
assessment from the European Commission, you can see the methods involved. Expert opinion where you
take inputs from the expert, and then there are certain advantages and disadvantages of all these methods,
but I am not going to get into that you have consultation and questionnaire methods also, which allows you

to be flexible and consider potential impact very early in the stage.
Then you have checklist methods and spatial analysis where you can use GIS all these methods can be used.
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Summary of Methods for Assessing Indirect and Cumulative Impacts and Impact Interactions (cont.)
Method Description Advantages Disadvantages | Cumulative | Indirect Impact Identification | Evaluation
Impacts Impacts Interactions

Network and Based on the concept that | eMechanism of No spatial or

Systems there are links and [ causeandeffect | temporal scale.

Analysis interaction pathways | made explicit. eDiagrams can V V V “ X
between individual | «Use of flow become too
elements  of  the| diagramscan complex.

environment, and that | assist with
when one element is| understanding of
specifically affected this | impacts.

will also have an effect on
those elements  which

interact with it.

Matrices A more complex form of | eProvides a good | «Can be complex
checklist. Can be used visual summary of | and
Quantitatively and can impacts. cumbersome to V V V V V
evaluate impacts to some | ¢Can be adaptedto | use.
degree. Can be extended | identify and
to consider the evaluate to some
cumulative impacts of degree indirect &
multiple actions on a cumulative
resource. impacts and

impact
interactions.

* Matrices can be
weighted/ impacts
ranked to assistin

evaluation.

Then you also have network and system analysis, then you also have matrices which can be used here. So,
all these are for assessments. Then you can also look at the carrying capacity analysis and then for the higher
assessment, you can also do modeling, which can help you to quantify the cumulative effects and then you
can also have the geographical extent and the timeframe and you can see for different scenarios. So, those all
are available to you. So, looking at the prediction and evaluation, how do we evaluate whether the impact is

significant or not?
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The ‘Proximate Cause’ Test 0f Significance
3-phase procedure for performing a ‘defensible’ CEA:

1. Determine
2. Investigate
3. Determining

(Methods of and Social Impact , Therivel and Wood, 2018, pg- 948)

So, there is one you see the proximate cause test of significance. So, you can put this test across, so, this

what does this test mean proximate cause test? Proximate cause text for effect prediction is based on the
basic concept which is like proximate cause. And what do we see proximate cause means it is an ad for
returning injury results as natural, direct, uninterrupted consequences without which the injury would not
have occurred. So, that is a proximate cause. So, if that act is going to happen, it is going to lead to injury

resulting in natural or direct or uninterrupted consequences. So, that is a proximate cause.

So, you will see that you have a three-phase procedure for that. So, first, you determine whether a proposal
would proximately cause a significant effect on the given resource. Second, you investigate how the affect
affected environment has reached its current conditions and project, like what is going on, and then you
determine what happens to the conditions and trends of the resources. So, what will happen, that is how you
decide like, whether the proposal has a likelihood of that happening and how, why that condition is there,

and then what will happen to that, so, based on that, you evaluate the significance.
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Mitigation

Mitigation should be proportionate to the nature of cumulative
effects.

Measures included:
* Reducing construction and operational aspects of the
development;
* Provision of measures to manage the effects;
* Restricting the extent of the proposed development.

(Methods of and Social Impact Therivel and Wood, 2018, pg- 948)

Then moving on to mitigation. So, this is cumulative. So, the mitigation approach will be very different here.

So, here you would see that no one particular project is taking care of the mitigation. So, mitigation should
be proportionate to the nature of cumulative effects, and then some of the measures very exemplary
measures include reducing the constructions and operational aspects of development. So, several
development projects, that are happening, might need to be reduced, and then how they might, you might

also need measures to manage the effects and also restrict the extent of the proposed project.

So, how many restrictions did you put on the proposed project? So, the key impact aspect here is that you
also need to create headroom means some space between what will happen. It is all the effects which are
going to happen, then you should have certain headspace for safety provision, like if there is air pollution,
which is going to happen, so you should not try to have it to the maximum level, but you should keep certain
headroom so that whenever things come in an accumulative manner, you have space to accommodate all

kinds of variations. So, that one is needed.

Certain examples of mitigation include especially in one case from Canada, wildlife management programs,
compensation measures, monitoring programs, and then also how you can deal with particular programs. So,
all these programs can come here. The other is like you can deal with master planning process where you
have a master plan process, you know, the threshold, you know, the carrying capacity, and you know, the

impact of it. So, within the master planning process, you will try to curtail these things.
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Hierarchy of mitigation of increasing complexity, effort and
coordination for cumulative effects:

* Information exchange

* Pooling of resources

* Proactive management of the timing and location of
developments.

(Methods of and Social Impact Therivel and Wood, 2018, pg- 948)

And then you can also have a hierarchy of mitigations. So, also it talks about, how it is important to share

information, exchange information, and create information that could be the first step. Then you can have
common sources of resources, that you can deal with and then you can take proactive management of timing
and location of the developments by staggering it, how you will manage it is the way you can manage all
these problems as well. And then another important aspect is monitoring and management. So, it is very
important that when the cumulative impact will happen and it needs significant manner, then you need to

monitor and manage it well.

One needs to comply with the thing by what facts and standards have to be adopted there. So, that is what

we have seen here. So, we will wind up here. So, summarizing what we studied today.
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(1) Definitions and Concepts
*  Cumulative additive and synergistic effects, Valued ecosystem components,
Cumulative effects mechanism and typology

(2) Key legislation and guidance
® Overall methodology
() 'S'c'opihg and baseline
() Prediction and evaluation
o Thg ’pr_oximatg c_auge' test of significance
(s) Mitigation

So, we looked at definitions and concepts related to cumulative impact. Then we looked at key legislation,
or what is the context scenario about cumulative impact. And then we looked at the overall methodology, we

looked at what are the key aspects you need to take care of in scoping and baseline. And then how do you



undertake prediction and evaluation? And then what do you do in the mitigation measures? So, these

mitigations are different from what other mitigations you undertake.
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e=18&isAllowed=y

Suggested Watch and Read
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@ Please feel free to ask Questions. s
Let us know about any Concerns you have L.
Do share your Opinions, Experiences and
Suggestions.
Looking forward to Interacting and
Co-learning with you while exploring EIA
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So, this was the key reference in this particular session, and these are the suggested watch and read and
winding up. Please feel free to ask questions and 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 the idea. Thank you.



