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Acronyms Description
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ESIA FOR 180 MW WIND POWER AND BATTERY ENERGY STORAGE SYSTEM IMPACT ASSESSMENT METHODOLOGY

4, IMPACT ASSESSMENT METHODOLOGY

4.1 INTRODUCTION

This chapter presents the methodology used to prepare the ESIA, which follows the approach
illustrated in Figure 4-1. This ESIA has been undertaken following a systematic process that:
evaluates the potential impacts the Project could have on aspects of the physical, biological,
social/socio-economic, and cultural environment; identifies preliminary measures that the
Project will take to avoid, minimise/reduce, mitigate, offset, or compensate for potential
adverse impacts; and identifies measures to enhance potential positive impacts where

possible.
Alternatives Assessment
\
Predict magnitude of impacts Baseline
studies
(existing data |
Evaluate significance of effects c:r::ff::,:," \
Interaction surveys) |
with project Stakeholder
planning Investigate options for mitigation | engagement
and design
Reassess residual impact / effect

(as required)

Management Plans /

Mitigation Register
Reporting
Approval

FIGURE 4-1: PROCESS OF PREPARING AN ESIA

This chapter also details the methodology used for the collection and analysis of primary and
secondary data used in this report. Primary and secondary information from the Project
Proponent, government sources, and other Project-related stakeholders have been collected
to support the preparation of this report.

This ESIA Report and related ESMPs will be part of the Project ESMS. ESMPs will be
implemented, and efficacy of mitigation measures will be monitored. Monitoring and review
results will be reported to relevant parties. Under Figure 4-1, reporting phase refers to
monitoring and review as well as ongoing reporting.
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4.2 SCREENING

At the initial stage of the ESIA, preliminary information was provided to aid in the
determination of what legal and other requirements were applicable to the Project. This step
was completed by utilizing a high-level description of the Project and its associated facilities.

4.3 SCOPING

Scoping has been undertaken to delineate the potential Area of Influence (Aol) for the Project
(and thus the appropriate Project Study Area) and to identify potential interactions between
the Project and resources/receptors in the Area of Influence (Section 5.3.1). The scoping
process is also necessary in order to develop and select alternatives to proposed actions and in
the identification of the issues which are considered in this ESIA.

The content of this ESIA report has been prepared according to the output from the scoping
process, which is further detailed in Chapter 5.

4.4 PROJECT DESCRIPTION

A Project description has been developed in order to set out the scope of this Project’s features
and activities, with a greater focus on the aspects which have the potential to impact the
environment and social conditions. Details of the Project facilities’ design characteristics, as
well as planned and possible unplanned Project activities, are provided in Chapter 3 of this
ESIA report.

4.5 BASELINE CONDITIONS

To provide the context within which the potential environmental and social impacts of the
Project can be assessed, a description of physical, biological, chemical, social, socio-economic,
and cultural conditions that would be expected to prevail in the absence of the Project are
presented. The Baseline includes information on all resources/receptors that were identified
during scoping as having the potential to be significantly affected by the Project.

4.6 STAKEHOLDER ENGAGEMENT AND SOCIOECONOMIC DATA
COLLECTION

An effective ESIA process requires engagement with relevant stakeholders throughout the key
stages. This process assists in the understanding of the stakeholders’ views; on the Project
and in identifying issues that should be accounted for in the prediction and evaluation of
potential impacts. The aim of this stage is to be able to fill in any identified data gaps which
will be necessary when conducting a robust impact assessment.

4.7 IMPACT ASSESSMENT (IA)

Impact identification and assessment start with scoping and continue throughout the
remainder of the ESIA process. The main ESIA steps are summarised below and comprise of:

¢ Potential Impact Identification: to determine what could potentially happen to
resources/receptors as a consequence of the Project and its associated activities;

e Impact Evaluation: to evaluate the significance of the predicted impacts by considering
their magnitude and likelihood of occurrence, and the sensitivity, value and/or importance
of the affected resource/receptor;

1145,
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¢ Management and Mitigation Enhancement Measures: to identify appropriate and
justified measures to mitigate potential negative impacts and enhance potential positive
impacts; and

¢ Residual Impact Evaluation: to evaluate the significance of potential impacts assuming
effective implementation of mitigation and enhancement measures.

Predict Mitigate / Residual

’ Enhance Impacts

Is there still a
significant impact?

What can be done
about it?

What could happen| Is it important?
as a consequence | (significance)
of doing what is

A

-

proposed?
For some
impacts /
i opportunities
What is planned Int with L
and what Stakeholders eract
itiqation i stakeholders and may need to be
mitigation is can help ;
alread decide this Project to repeated
: y develop solutions
incorporated

FIGURE 4-2: IMPACT ASSESSMENT PROCESS

4.7.1 IMPACT PREDICTION

Prediction of impacts is essentially an objective exercise to determine what is likely to happen
to the environment and social aspects as a consequence of the Project and its associated
activities. From the potentially significant interactions identified during the Scoping phase, the
impacts to the various resources/receptors are elaborated and evaluated. The diverse range of
potential impacts considered in the ESIA process typically results in a wide range of prediction
methods being used, including quantitative, semi-quantitative and qualitative techniques.

4.7.2 IMPACT EVALUATION

Once the identification of potential impacts is completed, each potential impact is described in
terms of its various relevant characteristics (e.g. type, scale, duration, frequency, extent). The
terminology and designations used to describe impact characteristics are shown in Table 4-1.

TABLE 4-1: IMPACT CHARACTERISTIC TERMINOLOGY

Characteristic Definition Designations
Type A descriptor indicating the relationship of Direct
the potential impact to the Project (in Indirect
terms of cause and effect). Induced
Extent The “reach” of the potential impact (e.g., Local

confined to a small area around the Project = Regional
Site, projected for several kilometres, etc.). ' International
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ESIA FOR 180 MW WIND POWER AND BATTERY ENERGY STORAGE SYSTEM IMPACT ASSESSMENT METHODOLOGY

Characteristic Definition Designations
Duration The time period over which a Temporary
resource/receptor is potentially affected. Short-term
Long-term
Scale The size of the potential impact (e.g., the [no fixed designations; intended
size of the area with the potential to be to be a numerical value or a
damaged or impacted, the fraction of a qualitative description of
resource that could potentially be lost or “intensity”]
affected, etc.).
Frequency A measure of the constancy or periodicity [no fixed designations; intended
of the potential impact. to be a numerical value or a

qualitative description]

The definitions for the type designations are shown in Table 4-2, for the other designations
are resource/receptor-specific and are discussed in the resource/receptor-specific IA chapters
presented later in this ESIA.

TABLE 4-2: IMPACT CHARACTERISTIC TERMINOLOGY

Type Definition

Direct Potential impacts that result from a direct interaction between the Project and a
resource/receptor (e.g., between occupation of a plot of land and the habitats
which are affected).

Indirect Potential impacts that follow on from the direct interactions between the
Project and its environment as a result of subsequent interactions within the
environment (e.g. viability of a species population resulting from loss of part of
a habitat as a result of the Project occupying a plot of land).

Induced Potential impacts that result from other activities (which are not part of the
Project) that happen as a consequence of the Project (e.g. influx of camp
followers resulting from the importation of a large Project workforce).

The above characteristics and definitions apply to planned and unplanned events. An additional
characteristic that pertains only to unplanned events is ‘likelihood’. The likelihood of an
unplanned event occurring is designated using a qualitative scale, as detailed in Table 4-3.

TABLE 4-3: DEFINITIONS FOR LIKELIHOOD OF DESIGNATIONS

Type Definition
Unlikely The event is unlikely but may occur at some time during normal operating
conditions.
Possible The event is likely to occur at some time during normal operating conditions.
Likely The event will occur during normal operating conditions (i.e., it is essentially
inevitable).

Once impact characteristics are defined, the next step in the IA phase is to assign each
potential impact a ‘magnitude’. Magnitude is typically a function consisting of a combination
(depending on the resource/receptor in question) of the following impact characteristics:

1145,
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e Extent;

e Duration;

e Scale;

e Frequency; and

e Likelihood (for unplanned event).

Magnitude essentially describes the intensity of the change that is predicted to occur in the
resource/receptor as a result of the potential impact. Magnitude designations are universally

consistent, but the definitions for these designations vary depending on the resource/receptor.
The universal magnitude designations are:

e Positive;

e Negligible;

e Small;

e Medium; and
e Large.

In the case of a potential positive impact, no magnitude designation (aside from ‘positive’) is
assigned. It is considered sufficient for the purpose of the ESIA to indicate that the Project is
expected to result in a potential positive impact, without characterising the exact degree of
positive change likely to occur.

In the case of potential impacts resulting from unplanned events, the same resource/receptor-
specific approach to concluding a magnitude designation is utilised. However, the ‘likelihood’
factor is considered, together with the other impact characteristics, when assigning a
magnitude designation.

In addition to characterising the magnitude of impact, the other principal impact evaluation
step is definition of the sensitivity/vulnerability/importance of the impacted resource/receptor.
There are a range of factors to be taken into account when defining the sensitivity/
vulnerability/ importance of the resource/ receptor, which may be physical, biological, cultural
or human. Other factors may also be considered, such as legal protection, government policy,
stakeholder views and economic value. As in the case of magnitude, the sensitivity/
vulnerability/ importance designations themselves are universally consistent, but the
definitions for these designations vary on a resource/receptor basis. The sensitivity/
vulnerability/ importance designations used herein for all resources/receptors are:

e Low;
e Medium; and
e High.

Once the magnitude of impact and sensitivity/vulnerability/importance of the
resource/receptor have been characterised, the significance can be assigned to each impact.
Impact significance is designated using the matrix shown in Table 4-4.

Q - ERM CLIENT: Net Zero Energy LLC (MCS and URECA)
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TABLE 4-4: IMPACT SIGNIFICANCE

Sensitivity/ Vulnerability/Importance of Receptors /
Resources
Magnitude of Impact Low Medium High
Negligible Negligible
Small Minor
Medium Moderate
Large Major

The matrix applies universally to all resources/receptors, and all impacts to these
resources/receptors, as the resource/receptor-specific considerations are factored into the
assignment of magnitude and sensitivity/vulnerability/importance designations that enter into
the matrix. The context for what the various impact significance ratings signify is presented in
Table 4-5 below.

It is important to note that impact prediction and evaluation take into account any embedded
controls (i.e., physical or procedural controls that are already planned as part of the Project
design, regardless of the results of the ESIA process). This helps avoid a situation where an
impact is assigned a magnitude based on a hypothetical version of the Project that considers
none of the embedded controls.

TABLE 4-5: IMPACT CHARACTERISTIC TERMINOLOGY

Degree of Description
Significance

An impact of negligible significance is one where a resource/receptor (including
people) is essentially not affected in any way by a particular activity or the
predicted effect is deemed “imperceptible” or is indistinguishable from natural
background variations.

Negligible

An impact of minor significance is one where a resource/receptor is to experience
a noticeable effect, but the impact magnitude is sufficiently small and/or the
resource/receptor is of low sensitivity/vulnerability/importance; and

In either case, the magnitude should be well within applicable standards.

Minor

An impact of moderate significance has an impact magnitude that is within
applicable standards, but falls somewhere in the range from a threshold below
which the impact is minor, up to a level that might be just short of breaching a
legal limit;

Clearly, to design an activity so that the effects only just avoid breaking a law
and/or cause an impact is not the best practice. The emphasis for moderate
impacts is therefore on demonstrating that the impact has been reduced to a level
that is As Low As Reasonably Practicable (ALARP); and

This does not necessarily mean that impacts of moderate significance have to
be reduced to minor, but that moderate impacts are being managed effectively
and efficiently.

Moderate

=
~
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Degree of Description
Significance

An impact of major significance is one where an accepted limit or standard may be
exceeded, or large magnitude impacts occur to majorly valued/sensitive
resource/receptors; and

Major An aim of ESIA is to get to a position where the Project does not have any
major residual impacts, certainly not ones that would endure into the long-term
or extend over a large area. However, for some aspects there may be major
residual impacts after all practicable mitigation options have been exhausted
(i.e., ALARP).

4.7.3 IDENTIFICATION OF MITIGATION AND ENHANCEMENT MEASURES

One of the key objectives of an ESIA is to identify and define environmentally and socially
acceptable, technically feasible and cost-effective mitigation measures. Once the significance
of a given impact has been characterised using the above matrix (Table 4.5), the next step is
to determine whether mitigation measures are necessary, and if so, what they should involve.

Mitigation measures are developed to reduce the significant negative impacts identified during
the ESIA process to a point where they have no adverse effects, and to create or enhance
positive impacts such as environmental and social benefits. In this context, the term
“mitigation measures” includes operational controls as well as management actions. Where a
significant impact is identified, a hierarchy of options for mitigation is explored, as summarised
in Table 4.6. 1t is important to note that avoiding at source through design or selection of
appropriate equipment or work method should be the first consideration in the process of
reducing impact significance.

The priority in mitigation is to first apply mitigation measures to the source of the potential
impact (i.e., to avoid or reduce the magnitude of the potential impact from the associated
Project activity). This is then followed by addressing the resultant effect to the
resource/receptor via abatement or compensatory measures or offsets (i.e., to reduce the
significance of the effect once all reasonably practicable mitigations are applied to reduce the
impact magnitude).

TABLE 4-6: HIERARCHY OF OPTIONS FOR MITIGATION AND MANAGEMENT

Hierarchy Description

Avoid at source; | Avoiding or reducing at source through the design of the Project e.g., avoiding
Reduce at source @by siting activity away from sensitive areas or reducing by restricting the
working or changing the time of the activity.

Abate on Project = Add something to the design to abate the impact e.g., pollution control,

Site equipment, traffic controls, perimeter screening and landscaping.
Abate at If an impact cannot be abated on-site, then control measures can be
receptor implemented off-site e.g., noise barriers to reduce noise impact at a nearby
residence or fencing to prevent animals straying onto the Project site.
Repair or Some impacts involve unavoidable damage to a resource e.g., agricultural land
remedy and forestry due to creating access, work camps or materials storage areas;

and these impacts can be addressed through repair, restoration, or
reinstatement measures.
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Hierarchy Description
Compensate in | Where other mitigation approaches are not possible or fully effective, then
kind; compensation for loss, damage and disturbance might be appropriate e.g.,
Compensate planting to replace damaged vegetation, financial compensation for damaged
through other crops or providing community facilities for loss of fisheries access, recreation,
means and amenity space.
Offset Offsetting refers to the consideration of measures over and above rehabilitation

to compensate for the residual negative effects on biodiversity, after every
effort has been made to minimise and then rehabilitate impacts.

Additional mitigation measures should not be declared for impacts rated as not significant
unless the associated activity is related to conformance with an ‘end of pipe’ applicable
requirements. Furthermore, it is important to note that it is not an absolute necessity that all
impacts be mitigated to a not significant level; rather the objective is to mitigate impacts to an
As Low as Reasonably Practicable (ALARP) levels.

4.7.4 RESIDUAL IMPACT EVALUATION

Once mitigation and enhancement measures are declared, the next step in the ESIA process is
to assign residual impact significance. This is essentially a repeat of the impact assessment
steps discussed above, considering the implementation of the proposed mitigation and
enhancement measures. In the context of the ESIA, residual impacts are those remaining after
the effects of all reasonable mitigation measures have been taken into account. Where possible
impacts are reduced to a level that residual impacts are considered ‘not significant’; the
objective of an ESIA is to identify means of reducing them to ALARP levels for the
circumstances of the activity under consideration.

Reporting the significance of a residual impact in this report is based on the predicted
magnitude of an impact, taking into consideration all the mitigation measures and the
quality/importance/sensitivity of the receptor. Constraints arising from applicable regulations
and standards are also taken into account in the evaluation of residual impacts and their
acceptability.

4.7.5 MANAGEMENT, MONITORING AND AUDIT

The final stage of the ESIA process is defining the basic management and monitoring
measures that are needed to identify whether: a) impacts or their associated Project
components remain in conformance with applicable standards; and b) mitigation measures are
effectively addressing impacts and compensatory measures and offsets are reducing effects to
the extent predicted.

An Environmental and Social Management Plan (ESMP) which is a summary of all actions the
Project Proponent has committed to executing, with respect to environmental/social/health
and safety performance for the Project, is also included as part of this report. The ESMP
includes mitigation measures, compensatory measures and offsets, and management and
monitoring activities.

4.8 CUMULATIVE IMPACT

According to IFC (2013), “"Cumulative impacts (CI) are those that result from the successive,
incremental, and/or combined effects of an action, project, or activity when added to other
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existing, planned, and/or reasonably anticipated future ones”. Also, pursuant to the IFC (IFC,
2013), the assessment and management of cumulative impacts is necessary when the Project
and other developments under consideration could contribute to generating cumulative
impacts on valued environmental and social components.

In order to gain an understanding of the Project overall contribution to impacts, a cumulative
impact assessment (CIA) was undertaken in Chapter 10. Whilst total cumulative impacts due
to multiple projects within a given area should be identified within government-led spatial
planning efforts, the Project Proponent needs to determine the degree to which it is
contributing to these overall cumulative impacts. In this regard, the objectives of the CIA are
twofold:

e Determine if the cumulative impacts caused by the Project and other existing or
predictable future projects would threaten the sustainability of valuable environmental
component (VEC) in the area; and

e Develop mitigation measures to prevent unacceptable conditions of VECs. The measures
could include additional mitigation measures for Project and also additional mitigation
measures for other existing or predictable future projects in the area.

The ESIA and CIA are prepared based on similar logical framework, analytical process and
tools. Unlike the ESIA that centres on the Project as a source of impacts, the CIA focuses on
VECs under influence from different projects (Figure 4-3). In a CIA, the overall resulting
condition of the VEC and its related viability are assessed.

This CIA closely follows the six (6) steps of the IFC Guidance (IFC, 2013), as shown in Figure
4-3.

IFC Guidance takes into consideration the limitations that a private developer may face
carrying out a CIA as part of an ESIA, or difficulties encountered in compiling such information.
The limitations applicable to this CIA include:

e Incomplete information about other projects and activities (e.g., the information is not
available in the public domain);
e Uncertainty with respect to the implementation of future projects; and

e Difficulty in establishing thresholds or limits of acceptable change for VECs, and therefore
the significance of cumulative impacts.
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Determine spatial and temporal boundaries

Identify VECs in consultation with affected ¢ > Identify all developments and external
communities and stakeholders natural and social stressors affecting the VECs

Determine present conditions of VECs
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: Assess cumulative impacts and evaluate their significance over VECs’ predicted future conditions
o
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2 Design and implement: (a) adequate strategies, plans, and procedures to manage cumulative impacts,
E (b) appropriate monitoring indicators, and (c) effective supervision mechanisms

FIGURE 4-3: SIX-STEP APPROACH FOR CIA (IFC, 2013)
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