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Abstract: The impact matrix is most important in Environment Impact Assessment (EIA) studies. 
The important aspects of EIA are risk assessment, environment management and post project 
monitoring. For the quantification of impact due to developmental activities, we have developed an 
impact matrix which can be used for all sectors in India. The impact matrix is developed as per 
requirement of NABET (QCI) scheme version 3. There are two major categories of developmental 
activities viz. Category A and Category B. The matrix can be used for both. The matrix will help to 
general public to assess the level of pollution or impact due to the proposed activity on a piece of 
land in question.  
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INTRODUCTION  
 

Environmental Impact Assessment (EIA) is a 
plan to any industrial activity or developmental 
activity for controlling the adverse impacts and 
it is important tool for decision-making process 
to ensure environmentally sound and 
sustainable development. An EIA concentrate 
on problems, conflicts and natural resource 
constraints which might affect the viability of a 
project. It also predicts how the project could 
harm to people, their habitat, their livelihoods 
and the other nearby developmental activities. 
The environment clearance process is step 
wise procedure for getting non-objection 
certificate (NOC) from concerned central or 
state government depending upon the project 
category decided by the ministry of India 
(Rathoure, 2021). The impact assessment is 
the heart of EIA process. The potential impact 
should be identified, predicted and evaluated. 
The basic principle of EIA mechanism is 
depending on avoid, minimize, mitigate i.e. 
avoiding the adverse environmental impact; 
minimizing and control the adverse 
environmental impact and mitigating the 

adverse environmental impact. There are 5 W 
check list to understand the EIA: What, Who, 
When, Where and to What standards should be 
implemented. Baseline data shall be collected 
as per the protocols specified in the sector 
specific EIA Guidance manuals issued by the 
Ministry or CPCB from time to time. Baseline 
data shall be collected for one season other 
than monsoon for EIA Report. Baseline data 
shall be collected for one year including 
monsoon for EIA Report in respect of river 
valley projects or activities. The collection and 
analysis of baseline data shall be carried 
through an environmental laboratory duly 
notified under Environment (Protection) Act, 
1986. Baseline data can be collected at any 
stage, irrespective of the application for the 
scoping or the issue thereof. However, such 
baseline data shall not be older than three 
years at the time of submission of the proposal 
for environmental clearance. Draft EIA report 
shall be prepared for the purpose of public 
consultation and Final EIA Report for the 
purpose of appraisal. The accredited consultant 
organization along with the EIA Coordinator 
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and Functional Area Expert(s) involved in the 
preparation of EIA/EMP Report shall be 
accountable for the contents / data provided 
therein in addition to the project proponent. No 
EIA shall be required for the projects or 
activities listed under category B2 (MoEF, 
2006). However, EMP shall be prepared and 
submitted along with the application for 
environmental clearance at appraisal stage.  
 

NEED FOR EIA 
 

Today, the whole world (plant and animal too) 
is affected by the catastrophe such as global 
warming, heat waves, etc. One may face 
sudden floods while the other may undergo 
longtime drought. These changes, however, 
were provoked by the humans themselves 
which once if would not control, the human 
lives were not even livable. Hence to balance 
the ecosystem and prevent needless 
destruction, EIA was introduced with an aim to 
prevent, mitigate or reduce the adverse impact 
that could emerge due to any planned activity 
on the environment (World Bank, 1999). EIA 
helps to predict the penetration of the impact 
both adverse and beneficial that could occur to 
the environment due to the project. It has now 
become necessary to obtain environmental 
clearance (EC) for a particular project from the 
respective authority, prior to construction. EIA 
helps to plan the mitigation measures by 
suggesting preventive actions that reduce the 
potential risk for the environment. With the new 
amendments in EIA 2020, it is applicable to 43 
sectors covering all types of industries. Hence, 
any industry undergoing construction needs to 
obtain EC which can be valid depending upon 
the type of industry. With the effective 
implementation of EIA, a huge reduction in the 
unauthorized construction of projects has come 
to an end thereby conserving and preserving 
biodiversity. Such unlawful practice imposes a 
large amount of fine along with the lifetime 

closure of the industry. Apart from this, EIA also 
reflects on the ongoing operations of the 
industry by conducting a periodic monitoring of 
the project activities. This helps to figure out the 
consequences or benefits due to the project. 
 

IMPACT CHARACTERISTICS AND 
PREDICTION 
 

The impact can be are of two types viz. positive 
and negative while nature of impact can be 
direct, indirect or cumulative. There are six 
major characteristics of impact which are 
shown in table below: 

Table 1. Impact Characteristics 

Parameters Description 

Type  Positive or negative  

Nature  Direct, indirect, cumulative  

Magnitude  Low, moderate, high  

Timing  Short term, long term, intermittent, 
continuous 

Duration  Temporary/permanent  

Significance  Local, regional or global  

Criteria for evaluating the significance of 
impacts should be set in advance. Evaluation 
should be based on local standards wherever 
possible. Where local standards are not 
available, acceptable international standards 
should be used (e.g. WHO or USEPA 
standards and guidelines of others countries, 
etc.). The impact prediction depends on 
following:  

a) Professional judgment, 
b) Quantitative mathematical model, 
c) Experiment and physical model, 
d) Comparison with similar project. 

 

Impacts should be studied for all major 
stages/phase viz. pre-construction, construction 
and operation phase. Sometime post 
operational impact is also required to assess 
like in mining of mineral. The criteria of 
significance of impacts are given in table below: 

 

Table 2. Significance of Impacts 
S.No. Criteria Significance of 

impact 

1.  Disturbance to wildlife movement  Significant  

2.  Disturbance to breeding/nesting sites of birds and animals  Significant  



Rathoure & Shende et al., 2021; Developing Impact Matrix for Quantification of Impact in Environment Impact 
Assessment (EIA) Studies 

Oct. Jour. Env. Res. Vol 9(2):062-071 
064 

3.  Disturbance to rare or endangered species  Significant  

4.  Project source water from a water body that also supplies water to a wildlife reserve or 
forest  

Significant  

5.  Risk of flooding/ inundation of forests/ wildlife sanctuaries  Significant  

6.  Project involves blocking or diversion of the source of water for wildlife in the area  Significant  

7.  Project reduce the water availability for all competitive users  Significant  

8.  Located in groundwater scarce zone and dependent on groundwater  Significant  

9.  Probability to Increase the sediment load in the local water bodies  Significant  

10.  High potential of surface water pollution  Significant  

11.  Potential to contaminate groundwater  Significant  

12.  Alter the water-based economy  Significant  

13.  Land submergence Significant  

14.  Collapse of structures  Significant  

15.  Use of gas/chemicals which may cause accidents/ disaster  Significant  

16.  Displacement of vulnerable groups  Significant  

17.  Diversion of prime agricultural land, village commons, forest land  Significant  

18.  Close to archaeological or religious site  Significant  

19.  Located in critically polluted area  Significant  

20.  Impacting watershed  Significant  

21.  Trigger land subsidence  Significant  

22.  Increase in road transportation  Significant  

23.  Toxic emissions  Significant  

24.  Store large quantities of dry raw material/product in open  Significant  

25.  High sulphur dioxide/NOx emissions potential  Significant  

26.  High odorous emissions potential  Significant  

27.  Greenhouse gas emissions  Significant  

28.  Release Ozone depleting substances  Significant  

29.  High dust potential Significant 

 

Potential Environmental Impacts 
➢ Pre-Construction (Planning and 

Design) Phase 

❖ Natural habitats 
❖ Induced Development 
❖ Soil Stability/Erosion 
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❖ Above environmental issue range from 
low sensitivity to high sensitivity 

➢ Construction Phase 
❖ Flora and Fauna 
❖ Soil and Land Degradation 
❖ Vehicular Traffic 
❖ Waste Management 
❖ Slope, Erosion and Drainage 
❖ Air Quality 
❖ Water Quality 
➢ Operation and Maintenance Phase 
❖ Liquid Wastes 
❖ Solid Wastes 
❖ Air Emission 
❖ Noise 
❖ Occupational Health & Safety 
❖ Smell/odour 
❖ Ecological Changes/Land Use   
❖ Visual impact 

 

IMPORTANCE OF IMPACT MATRIX 
 

The impact matrix is a tool used to identify the 
potential impact of the project on the 
environment. One such method for identifying 
the impact is the Leopold matrix method. It 
indicates the magnitude of impact between the 
proposed activities and the environmental 
parameters. An interaction between any of the 
two components (i.e., by placing one of the 
components on the vertical axis and other on 
the horizontal axis) reflects the magnitude of 
impact (both beneficial and adverse) on the 
environment. The impact associated is 
described in terms of magnitude and 
importance (significance). This impact is 
predicted based on the scores or ratings 
assigned to a particular activity but not on the 
experiments or measurements. But the 
assignment of score/ ratings is based on 
subjective judgment and shall be done from a 
well-experienced person having in-depth 
knowledge about the field. Based on the 
scores, an effective planning is carried out to 
mitigate or reduce the impact. The magnitude 
of the interaction is described by assigning a 
value ranging from 1 (for small magnitudes) to 
10 (for large magnitudes). Similarly, the scale 
of importance also ranges from 1 (very low 
interaction) to 10 (very important interaction). 
One of the interesting features of the Leopold 

Matrix is that the matrix approach is reasonably 
flexible. Here, one can list down as many 
numbers of specified actions and 
environmental items depending on the nature 
and scope of the study and the specific TOR for 
which the environmental impact study is 
undertaken. It is an insightful tool that visually 
displays the various impacts and causes along 
with the depth of effective actions that need to 
be planned for overcoming the impacts. 
Summing the rows and columns that are 
designated as having interactions can provide 
deeper insight and aid further interpretation of 
the impacts. The matrix can also be employed 
to identify impacts during the various parts of 
the entire project cycle — construction, 
operation, and even dismantling phases. 
 

IMPACT MATRIX 
 

We have developed quantification of impact of 
any activity in environment or in social culture. 
We have picked some activities, compared on 
some parameters, calculated their number and 
probability (1-5) and picked the number from 
impact matrix in the cell. The matrix has two 
columns viz. Activity and Environmental 
attributes. The environmental attributes further 
divided into 11 columns viz. air, water, soil, 
noise, land use (LU/LC), hydro-geology, 
geology, solid & hazardous waste (SHW), risk 
and occupations hazards, ecology and 
Biodiversity and socio-economic. The table 1 
shows the environmental attributes for 
quantification. After listing the activities of 
construction or operation phase of 
development/project, second step is assigning 
the activity for impact on environmental 
attributes. Table 2 shows the severity criteria 
for magnitude of impacts for calculating the 
impact matrix for each activity during 
construction or operation phase.  
 

Steps in developing impact matrix 
1. List all major activities of 

project/development (proposed or under 
expansion) after complete understanding 
the project or visiting similar project /site. 

2. Think about the environment attributes 
and emission from project during 
construction or operation phase (each 
case should be prepared separately) and 
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impact in terms of positive or negative. If 
any possible impact due to activity 1 or 
so on any of the environment attribute 

(table 3 and 8), then put yes (✔) and if 

not then put no (-). 
3. Now, complete step 2 for other activities 

listed due to the developmental project.  
4. After completing the assigning the 

impact to activity, refer table 3 and figure 
1 for calculating the impact in number.  

5. Put numbers in impact table (table 4) 
after calculating the final impact number 
from figure 1. For calculating the impact 

number, complete understanding of 
project and associated issues are 
required.  

6. Complete step 5 for each activity of 
project for each phase separately viz. 
construction and operation phase. 

7. Add total number we get for 
environmental attribute and for each 
activity to get cumulative score. The 
interpretation can be done on the basis 
of cumulative score after referring table 
5.  

 

Table 3. Impact Identification Matrix 
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1 List your activity here             

2 Activity -2            

3 Activity -3            

4 Activity -4            

5 Activity -5            

6 Activity -6            

7 And so on…            
 

Table 4. Severity Criteria for Magnitude of Impacts 

S. 
No. 

Category Description of category 
Impact 

Adverse Beneficial 

1. No impact - 0 0 

2. No appreciable impact Short term reversible -1 1 

3. Significant impact Long term reversible -2 2 

4. Major impact Irreversible but of lesser 
extent 

-3 3 

5. High impact Irreversible but of medium 
extent 

-4 4 

6. Permanent impact Severe irreversible impact -5 5 
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Figure 1. Probability vs. Impact Chart 
 

Table 5: Cumulative Score range for beneficial (+) and adverse (-) impacts 
S. No Total score O

utcome 

1. +ve / -ve Beneficial impact / adverse impact 

2. 0-150 No appreciable Beneficial impact / adverse impact 

3.` 151-300 Appreciable but reversible adverse impact-mitigation measures are needed 

4. 301-450 Significant adverse impacts: most of the impacts are reversible. Mitigation measures 
are crucial. 

5. 451-600 Major adverse impacts; most of the impacts are reversible. Alternative site selection 
to be considered. 

6. >600 Permanent irreversible impact; alternatives to the project need to be explored 
 

Table 6. Environmental Impact Matrix without Mitigation Measures in Construction Phase 
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List activities here  Put number here for every environment attribute in consideration of multiplicative 

 

Table 7. Environmental Impact Matrix with Mitigation Measures in Construction Phase 
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Activity 1 Put number here for every environment attribute in consideration of multiplicative From 
figure 

1 
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Cumulative score             

 

Table 8. Sample for Impact Identification Matrix for Operation Phase 
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Environmental Attributes 
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Activity 1 ✔ - - ✔ - - - - ✔ ✔ ✔ 

Activity 2 ✔ - - ✔ - - - -  ✔ ✔ 

Activity 3 - - -  - - - - ✔ ✔ - 

Activity 4 ✔ - - ✔ - - - - - - ✔ 

Activity 5 - - - ✔ - - - - ✔ ✔ ✔ 
 

Table 9. Environmental Impact Matrix without Mitigation in Operation Phase 

 
Activities 

Environmental 
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Vehicle Movement             

Activity 2             
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3 

Sub-Activity 1 

            
Sub-Activity 2 
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Table 10. Environmental Impact Matrix with Mitigation Measures in Operation Phase 
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Vehicle Movement             

Raw material handling, 
storage etc. 

            

Process 
stage/ 

operation 

Sub-Activity 1             
Sub-Activity 2 

Sub-Activity 3 

Sub-Activity 4 
Sub-Activity 5 
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Any other Activity             

Green Belt Development             

Cumulative Score             

 

Table 11. Environment Management Plan with Responsibilities for Point Source Pollution based Industry 
# Identified 

Aspect 
Impact Zones Mitigation 

Measures 
suggested 

Effectiveness Responsibilities 

Air Environment 

1 SPM generation 
and others 

Within 1 km 
from chimneys, 
internal roads 
and during 
movement of 
vehicles 

1. Controlled traffic 
movements 

2. Entry for PUC 
Certified 
Vehicles only 

3. Greenbelt 
development 

4. Absorption in the 
pollution 
abatement 
system and 
emission through 
the chimney. 

1. Ensuring work order has 
a safety compliance 
condition mentioning 
adhering to speed limit, 
having valid PUC  

2. Inspection for proper 
development of green 
belt and maintenance 

3. Regular inspection for 
efficient working of 
pollution abatement 
system. 

1. Maintenance in-
charge 

2. Purchase 
department 

2 Emission of flue 
gas  

Within 1 Km 
near 
process 
area & 
stacks, 
boiler 

1. Adequate height 
to stack attached 
Boiler having 
field ESP. 

1. Ensuring stack height at 
design stage and 
inspecting before 
installation 

2. Ensuring the 
performance for ESP 
and suction has 
emergency power back 
up.  

3. Periodically change of 
filter of bag filter.  

1. Plant head 
2. Utility supervisor 
3. Procurement head 

Noise Environment 

4 Noise 
generation 

Near internal 
roads during 
movement of 
vehicles, Pumps 
and 
Compressors, 
etc.  

1. Use of properly 
certified, tested 
and calibrated 
equipment’s 

2. Ensure to use of 
ear plugs 

3. Use of well-
maintained 
vehicles and 
properly 
designed 
equipment 

4. Built-in acoustic 
enclosures  
Ensure use of 
PPE like Ear 
Plugs & ear 
muffs 

5. Thick green belt 
development 

1. Ensuring work order has 
a safety compliance 
condition for acoustic 
enclosure  

2. Regular inspection of 
required certificates for 
equipment and vehicles 

3. Ensuring workers should 
wear ear muff and ear 
plugs 

1. Procurement head 
2. EHS supervisor 

Water Environment 
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5 Sewage 
generation 

Toilets, 
Washrooms in 

the plant 

Disposal of 
waste water via 
septic tank into 
soak pit 

Reviewing cleaning of tank/pit 
as per schedule 

EHS 

6. Consumption of 
water 

Sea water 
/Creek 

Flow meter shall 
be installed at 
Sea water intake 
point. 
RWH practices 
to reduce fresh 
water 
consumption 

1. Monitoring of 
wastewater quantity 
reused by way of 
statistical records 

2. Monitoring reduction in 
consumption of fresh 
water. 

Utility Manager 

10 Overflow of 
open process 
drains mixing 

with storm water 

Surrounding 
surface water 

bodies 

1. Separate storm 
water drains and 
process drains 

2. First rain water 
will be reused in 
the process. 

1. Ensuring SWDs are 
always dry except during 
monsoon. 

2. During rainy season, 
daily check if there is 
any liquid found it will be 
pumped back into the 
system of SW 

3. Periodic inspection 
water quality in to storm 
water drain and non-
mixing of water with 
process drain 

Plant In charge / Third 
Party 

Hazardous and Solid Waste Management 

11 Generation of 
Debris 

Within site 
premises 

To use 
construction 
debris in filling 
low lying areas 

Inspection for full use of 
debris for leveling within site 
Ensuring good housekeeping 

Civil supervisor 

12 Generation of 
scraps 

Within site 
premises 

To store at 
designated place 
and will be sold 
to scrap vendors 

To ensure scraps generated 
stored properly, maintain 
records and to dispose of 
within stipulated time 

Procurement head 

13 Used oil Within site 
premises 

To store at site 
and use in kiln as 
fuel. 

To ensure waste 
minimization.  

EHS 

14. Fly Ash Within site 
premises 

To store and 
sent to cement 
unit. 

To ensure waste 
minimization. 

Plant In charge 

Land/Soil/Natural Resources 

15 Removal of top 
soil and Land 
clearance 

Within site 
premises 

Use of soil in 
leveling of site 

Inspection for full use of soil 
for leveling within site 

Civil supervisor 

16 Soil 
contamination 
due to leakage 

and spillage 

Near storage 
area 

Impervious 
flooring will be 
provided 

Regular inspection for flooring Civil supervisor 

Social Environment (Infrastructure / Economy) 

17 Increase in 
traffic load 

during 
construction and 
operation phase 

On connecting 
roads 

Controlled 
vehicular 
movement 
(preferably with 
clearly 
demarcated 
entry/exit) with 
adequate 
supervision 

Regular checkup for vehicles, 
their certifications, record 
maintenance  

Administration head 



Rathoure & Shende et al., 2021; Developing Impact Matrix for Quantification of Impact in Environment Impact 
Assessment (EIA) Studies 

Oct. Jour. Env. Res. Vol 9(2):062-071 
071 

18 Employment 
generation 

during 
construction and 
operation phase 

Nearby villages Positive impact Records of employment 
generated 

Administration head 

 

CONCLUSION 
 

Site familiarity by the EIA team is a must to 
understand project specific ground realities 
which is a prerequisite for impact assessment. 
The organization must have a written down 
protocol for site visit by the EIA team prior to 
starting the work. Ideally the EIA coordinator 
and all experts connected with the EIA should 
visit the site and associated area. The initial 
visit may be by the EIA coordinator and 
concerned experts (air, water, soil/land use 
expert, ecologist and socio-economist) to 
assess the quantum of impact during 
construction and operation phase. Impact 
assessment is crucial and varies project to 

project, hence need to take care while 
quantifying the impact on environment.  
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