
9 EIA METHODOLOGY 

9.1 IMPACT ASSESSMENT METHODOLOGY 

An EIA methodology should minimise subjectivity as far as possible and 
accurately assess the Project impacts. In order to achieve this ERM has 
followed the methodology defined below. 
 

9.1.1 Impact Identification and Characterisation  

An ‘impact’ is any change to a resource or receptor caused by the presence of a 
project component or by a project-related activity. Impacts can be negative or 
positive. Impacts are described in terms of their characteristics, including the 
impact’s type and the impact’s spatial and temporal features (namely extent, 
duration, scale and frequency). Terms used in this EIA are described in Table 
9.1. 
 

Table 9.1 Impact Characteristics 

Characteristic Definition Terms 
Type A descriptor indicating 

the relationship of the 
impact to the Project (in 
terms of cause and 
effect). 

Direct - Impacts that result from a direct interaction 
between the Project and a resource/receptor (eg, 
between occupation of a plot of land and the 
habitats which are affected). 
 
Indirect - Impacts that follow on from the direct  
interactions between the Project and its environment 
as a result of subsequent interactions within the 
environment (eg, 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 - Impacts that result from other activities 
(which are not part of the Project) that happen as a 
consequence of the Project. 
Cumulative - Impacts that arise as a result of an 
impact and effect from the Project interacting with 
those from another activity to create an additional 
impact and effect. 

Duration The time period over 
which a resource / 
receptor is affected. 

Temporary - (period of less than 3 years -negligible/ 
pre-construction/ other). 
 
Short term - (period of less than 5 years i.e. 
production ramp up period). 
 
Long term - (period of more than 5 years and less 
than 19 years i.e. life of plant). 
 
Permanent - (a period that exceeds the life of plant – 
i.e. irreversible.). 

Extent The reach of the impact 
(i.e. physical distance an 

On-site - impacts that are limited to the Project site. 
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Unplanned events (e.g. incidents, spills) are considered in terms of likelihood 
(Table 9.2). The likelihood of an unplanned event occurring is determined 
qualitatively, or when data is available, semi-quantitatively. It is also 
important to distinguish that likelihood is a measure of the degree to which 
the unplanned event is expected to occur, not the degree to which an impact 
or effect is expected to occur as a result of the unplanned event.  
 

Table 9.2 Definitions for Likelihood 

Likelihood 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). 

 
 

9.1.2 Determining Impact Magnitude 

Once impact’s are characteristed they are assigned  a ‘magnitude’.  Magnitude 
is typically a function of some combination (depending on the 
resource/receptor in question) of the following impact characteristics: 
 

extent 
duration 
scale 
frequency 

 
Magnitude (from small to large) is a continuum. Evaluation along the 
continum requires professional judgement and experience. Each impact is 

impact will extend to) Local - impacts that are limited to the Project site 
and adjacent properties. 
Regional - impacts that are experienced at a 
regional scale. 
 
National - impacts that are experienced at a national 
scale. 
 
Trans-boundary/International - impacts that are 
experienced outside of South Africa. 

Scale  Quantitative measure of 
the impact (e.g. the size 
of the area damaged or 
impacted, the fraction of 
a resource that is lost or 
affected, etc.).  

Quantitative measures as applicable for the feature 
or resources affects. No fixed designations as it is 
intended to be a numerical value. 

Frequency  Measure of the 
constancy or periodicity 
of the impact. 

No fixed designations; intended to be a numerical 
value or a qualitative description. 
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evaluated on a case-by-case basis and the rationale for each determination is 
noted. Magnitude designations for negative effects are: negligible, small, 
medium and large.  
 
The magnitude designations themselves are universally consistent, but the 
definition for the designations varies by issue. In the case of a positive impact, 
no magnitude designation has been assigned as it is considered sufficient for 
the purpose of the impact assessment to indicate that the Project is expected to 
result in a positive impact. 
 
Some impacts will result in changes to the environment that may be 
immeasurable, undetectable or within the range of normal natural variation. 
Such changes are  regarded as having no impact, and characterised as having 
a negligible magnitude.  
 
In the case of impacts resulting from unplanned events, the same resource/ 
receptor-specific approach to concluding a magnitude designation is used.  
The likelihood factor is also considered, together with the other impact 
characteristics, when assigning a magnitude designation. 
 
Determining Magnitude for Biophysical Impacts 

For biophysical impacts, the semi-quantitative definitions for the spatial and 
temporal dimension of the magnitude of impacts used in this assessment are 
provided below. 
 
High Magnitude Impact affects an entire area, system (physical), aspect, 
population or species (biological) and at sufficient magnitude to cause a 
significant measureable numerical increase in measured concentrations or 
levels (to be compared with legislated or international limits and standards 
specific to the receptors) (physical) or a decline in abundance and/ or change 
in distribution beyond which natural recruitment (reproduction, immigration 
from unaffected areas) would not return that population or species, or any 
population or species dependent upon it, to its former level within several 
generations (physical and biological). A high magnitude impact may also 
adversely affect the integrity of a site, habitat or ecosystem.  
 
Moderate Magnitude Impact affects a portion of an area, system, aspect 
(physical), population or species (biological) and at sufficient magnitude to 
cause a measurable numerical increase in measured concentrations or levels 
(to be compared with legislated or international limits and standards specific 
to the receptors) (physical) and may bring about a change in abundance 
and/or distribution over one or more plant/animal generations, but does not 
threaten the integrity of that population or any population dependent on it 
(physical and biological). A moderate magnitude impact may also affect the 
ecological functioning of a site, habitat or ecosystem but without adversely 
affecting its overall integrity. The area affected may be local or regional.   
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Low Magnitude Impact affects a specific area, system, aspect (physical), 
group of localised individuals within a population (biological) and at 
sufficient magnitude to result in a small increase in measured concentrations 
or levels (to be compared with legislated or international limits and standards 
specific to the receptors) (physical) over a short time period (one plant/animal 
generation or less, but does not affect other trophic levels or the population 
itself), and localised area. 
 
Determining Magnitude for Socioeconomic Impacts 

For socioeconomic impacts, the magnitude considers the perspective of those 
affected by taking into account the likely perceived importance of the impact, 
the ability of people to manage and adapt to change and the extent to which a 
human receptor gains or loses access to, or control over socio-economic 
resources resulting in a positive or negative effect on their well-being. The 
quantitative elements are included into the assessment through the 
designation and consideration of scale and extent of the impact. 
 

9.1.3 Determining Receptor Sensitivity 

In addition to characterising the magnitude of impact, the other principal step 
necessary to assign significance for a given impact is to define the sensitivity 
of the receptor. There are a range of factors to be taken into account when 
defining the sensitivity of the receptor, which may be physical, biological, 
cultural or human. Where the receptor is physical (for example, a water body) 
its current quality, sensitivity to change, and importance (on a local, national 
and international scale) are considered. Where the receptor is biological or 
cultural (i.e. the marine environment or a coral reef), its importance (local, 
regional, national or international) and sensitivity to the specific type of 
impact are considered. Where the receptor is human, the vulnerability of the 
individual, community or wider societal group is considered.  As in the case 
of magnitude, the sensitivity designations themselves are universally 
consistent, but the definitions for these designations will vary on a 
resource/receptor basis. The universal sensitivity of receptor is low, medium 
and high. 
 
For ecological impacts, sensitivity is assigned as low, medium or high based 
on the conservation importance of habitats and species. For the sensitivity of 
individual species, Table 9.3 presents the criteria for deciding on the value or 
sensitivity of individual species. 
 
For socio-economic impacts, the degree of sensitivity of a receptor is defined 
as the level of resilience (or capacity to cope) with sudden social and economic 
changes. Table 9.3 and Table 9.4 present the criteria for deciding on the value or 
sensitivity of biological and socioeconomic receptors.   
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Table 9.3 Biological and Species Value / Sensitivity Criteria 

Note: The above criteria should be applied with a degree of caution. Seasonal variations and species 
lifecycle stage should be taken into account when considering species sensitivity. For example, a population 
might be deemed as more sensitive during the breeding/spawning and nursery periods. This table uses 
listing of species (e.g. IUCN) or protection as an indication of the level of threat that this species experiences 
within the broader ecosystem (global, regional, local). This is used to provide a judgement of the 
importance of affecting this species in the context of project-level changes. 
 

Table 9.4 Socio-economic Sensitivity Criteria 

Sensitivity Low Medium High 
Criteria Those affected are able to 

adapt with relative ease 
and maintain pre-impact 
status. 

Able to adapt with some 
difficulty and maintain pre-
impact status but only with 
a degree of support. 
 

Those affected will 
not be able to adapt 
to changes and 
continue to maintain-
pre impact status. 
 

 
 

9.1.4 Assessing Significance 

Once magnitude of impact and sensitivity of a receptor have been 
characterised, the significance can be determined for each impact. The impact 
significance rating will be determined, using the matrix provided in Figure 9.1. 
 

Figure 9.1 Impact Significance 
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Negligible 

 

 
Negligible 

 

 
Negligible 

 
Small  

Negligible 
 

Minor Moderate 

Medium  
Minor 

 
Moderate Major 

Large  
Moderate 

 
Major Major 

Value / 
Sensitivity 

Low Medium High 

Criteria Not protected or listed 
as common / 
abundant; or not 
critical to other 
ecosystem functions 
(e.g. key prey species 
to other species). 

Not protected or listed but may 
be a species common globally 
but rare in South Africa with 
little resilience to ecosystem 
changes, important to ecosystem 
functions, or one under threat or 
population decline. 

Specifically protected 
under South African 
legislation and/or 
international 
conventions e.g. 
CITIES 
Listed as rare, 
threatened or 
endangered e.g. IUCN  
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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. Box 9.1 provides a context 
for what the various impact significance ratings signify. 

 

Box 9.1 Context of Impact Significances 

 
9.1.5 Mitigation Potential and Residual Impacts 

A key objective of an EIA is to identify and define socially, environmentally 
and technically acceptable and cost effective measures to manage and mitigate 
potential impacts. Mitigation measures are developed to avoid, reduce, 
remedy or compensate for potential negative impacts, and to enhance 
potential environmental and social benefits.  
 

An impact of negligible significance is one where a resource/receptor (including 
people) will essentially not be affected in any way by a particular activity or the 
predicted effect is deemed to be ‘imperceptible’ or is indistinguishable from natural 
background variations. 
 
An impact of minor significance is one where a resource/receptor will experience a 
noticeable effect, but the impact magnitude is sufficiently small and/or the 
resource/receptor is of low sensitivity/ vulnerability/ importance.  In either case, 
the magnitude should be well within applicable standards. 
 
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 its effects only just avoid breaking a law 
and/or cause a major impact is not 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).  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. 
 
An impact of major significance is one where an accepted limit or standard may be 
exceeded, or large magnitude impacts occur to highly valued/sensitive 
resource/receptors.  An aim of IA 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 has been applied).  An example might be the visual impact of a facility.  It is 
then the function of regulators and stakeholders to weigh such negative factors 
against the positive ones, such as employment, in coming to a decision on the Project. 

 

ENVIRONMENTAL RESOURCES MANAGEMENT CCGT POWER PLANT, SALDANHA 

9-6 



The approach taken to defining mitigation measures is based on a typical 
hierarchy of decisions and measures, as described in Table 9.5. The priority is 
to first apply mitigation measures to the source of the impact (i.e. to avoid or 
reduce the magnitude of the impact from the associated Project activity), and 
then to address 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 have been applied to reduce the 
impact magnitude). 
 
Once mitigation measures are declared, the next step in the impact assessment 
process is to assign residual impact significance. This is essentially a repeat of 
the impact assessment steps discussed above, considering the assumed 
implementation of the additional declared mitigation measures. The approach 
taken to defining mitigation measures is based on a typical hierarchy of 
decisions and measures, as described in Table 9.5. 
 

Table 9.5 Mitigation Hierarchy 

 
 

9.1.6 Residual Impact Assessment 

Once mitigation measures are declared, the next step in the impact assessment 
process is to assign residual impact significance. This is essentially a repeat of 
the impact assessment steps discussed above, considering the assumed 
implementation of the additional declared mitigation measures. 
 

9.1.7 Cumulative Impacts 

A cumulative impact is one that arises from a result of an impact from the 
Project interacting with an impact from another activity to create an additional 
impact. How the impacts and effects are assessed is strongly influenced by the 
status of the other activities (eg already in existence, approved or proposed) 
and how much data is available to characterise the magnitude of their 
impacts.   

Avoid at Source; Reduce at Source: avoiding or reducing at source through the design of the 
Project (e.g. avoiding by siting or re-routing activity away from sensitive areas or reducing by 
restricting the working area or changing the time of the activity).  

Abate on Site: add something to the design to abate the impact (e.g. pollution control 
equipment). 

Abate at Receptor: if an impact cannot be abated on-site then control measures can be 
implemented off-site (e.g. traffic measures). 

Repair or Remedy: some impacts involve unavoidable damage to a resource (e.g. material 
storage areas) and these impacts require repair, restoration and reinstatement measures. 

Compensate in Kind; Compensate Through Other Means where other mitigation approaches 
are not possible or fully effective, then compensation for loss, damage and disturbance might be 
appropriate (e.g. financial compensation for degrading agricultural land and impacting crop 
yields).   
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The approach to assessing cumulative impacts is to screen potential 
interactions with other projects on the basis of: 
 

projects that are already in existence and are operating; 
projects that are approved but not as yet built or operating; and 
projects that are a realistic proposition but are not yet built.  

 
9.1.8 Specialist Methodologies 

Specialist Study methodologies are included in Annex D. 
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