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ENVIRONMENTAL IMPACT ASSESSMENT
OF BEAT SUGAR PRODUCTION PLANT IN
| "EGYPT - |
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- "Department of Mechanical Power Engineering,
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ABSTRACT

This study aims to assess the environmental impact of sugar beat production plant in Egypt owned to
ESMA company for sugar production. Sugar industry depends on extracting sugar from the roots of beets
or from canes, and is considered as one of the most important strategic industries which is related to
development and economic progress, so establishing new projects to produce sugar in Egypt is necessary.
This study is based on investigation of the elements that may affect the environment and the public health
due to the establishment and operation of the ESMA project in Egypt, and providing the ideal solutions to
avoid any negative effects through an environmental management plan that aims to limit the negative -
effects resulted from these kinds of projects and to comply with the regulations in the Egyptian Law of
Environment number 4/1994 concerning the Sugar production projects by following the allowed limits of
the rates of the emission in all factory sectors. - :

As a result this study various mitigation measures have been proposed, which have been presented in
Environmental Management Plan (EMP). For monitoring these impacts, various-environmental attributes
have been’ proposed ‘at the time and after completing the management plans. A well defined
environmental monitoring program would be employed with trained and qualified staff of Erivironmental
Management of the proposed project, to monitor the environmental attributes of the area with respect
to EMP with efficacy as well as following the guidelines of EEAA.
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~ 1. INTRODUCTION

Sugar is considered as one of the most -

- important nourishment commodities in
Egypt. The_annualA consumption of sugar
still higher than the annual production
capécities of the existiﬁg ‘factofies which
leads to import considerable amounts of
sugar; the average annual consuniption
rat'e.of sugar per capita in Egypt is 31 Kg
while its 10 Kg. all over the word.

Therefore  establishing new  sugar

factories and increasing the crops of

beets — which is used as raw material in
sugar industry in Egypt- is necessary to

" meet with this need. .

Sugar beet is the best raw material used
. in producing sugar as it has many
advantages over cane sugar, its

plantation requires low water rates and

_ has the ability to adapt among the

difference climatic conditions.

Fortunately the Egyptian scientists’

-specialized in the agricultural and
gehetics engineering field have
_ developed progfams for .increasing the
prodﬁc’tioﬁ of beet crops by using better
' kin'ds- of seeds and developed
‘technologies, and as a result planting
beet sugar :has succeeded in many
Egyptian governorates [1]. Recently, the
| plantedAareeAl 1n Egth with beet sugar is

about 200000 acres and a horizontal

~evaluating  and
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expanéion to plant beet sugar in Egypt is
expeéted. Therefore, the gap between
the sugar production and consumption

can be reduced if this type of industry is

-supported. Sugar beet is an important

crop within many arable rotations and is
commonly grown in conjunction with

wheaf, barley or potatoes. It is a valuable

"break crop, preventing the build up of

disease and reducing the need for

pesticides in the following crops; this is
a fﬁndainentﬂ s-t_rateAgy of in_tegfated crop
management. However, the general
publics seem to be.lieve that sugar beet
production is environmentally damaging.

Without a detailed study designed to

*identify and quantify environmental

impacts, farmers and the beet sugar
industry have no ammunition to dispel

such claims [2].

Environmentai Impact Assessment (EIA)

is a process of identifying, predicting,
v mitigafing the
biophysical, social, and other relevant
effects of development proposals prior to
fhajor decisions being taken and
cdmmi,tments _made. These studies

integrate the environmental concerns of

~ developmental activities in to the process

of decision-making [3]. EIA has

emerged as one of the successful policy

_innovations of the 20th Century to
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ensure. sustained development. Today,
EIA is formalized as a regulatory tool in
more than 100 countries for effectively
-integration of environmental concerns in

the economic development process [4].

The process of the environmental impact
assessment of the projects is also known

as the logical way of examining and

testing the impacts -of the projects on the

environment. The environmental impact

assessment aims to defining ~‘and
classifying the impacts of the projects on -

“the natural environment and the human -

‘health. It also aims to analyzing and
‘éxplicatioh“ this information  and
delivering them sucéessfully and clearly
in a text of a final environmental report
that is used by decision makers for
evaluating  the projeéts [5]. The
completeness of the environfnen?al
impact assessment with the circle of the
periods of the projecf is important for all
activities that are connected to the
planning of the project. It represents the
importance ~ of  inserting  the
environmental impacts in the process of
project planning with the appearance of
its effective impact on the stages of
designing and préparing and on the cost
of the project [6]. Prediction of the
potential adverse environmental and

social impacts arising from development

interventions is at the technical heart
of EIA process. An equally essential
element of this process is to develop
measures to eliminate, or reduce the
impacts to acceptable levels during
implementation and operation of the
projects. The integration of such

measures into project implementation -

and operation is supported by clearly -

defining the environmental requirements
within -an Environmental Management
Plan (EMP).

impacts are identified eérly during the

Normally, potential

initiation of project, and measures to
avoid or minimize impacts are
incorporated into the alternatives being
considered. In this respect, some of

the . most - important measures to -

- protect the environment and local

communities become integral to the
project design, and may not be reflected
in a formal EMP [7].

Agriculture has a complex relationship
with the environment because of its
dependence on natural resources and
natural processes. Farm practices have
an impact on the environment within the
farm itself,” but these impacts, both
positive and negative, can be felt well
beyond the farm gate. The potential
impacts are very diverse (e.g. pollution

and loss of biodiversity) and result from
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* farm inputs (fertilizers and pesticides,
“non-renewable resources such as fossil
fuels) and land management practices
which result in the loss of wildlife
habitats [2]. The sugar industry may be
responsible for more biodiversity loss
than any other crop, due to its
* destruction of habitat to make way for
plantations, its intensive use of water for
irrigation, its heavy use of ‘agricultural
chemicals, and the polluted wastewater
that is routinely discharged in the sugar
production  process. Environmental
impact assessments are often used to aid
decision-rnaldng on complex plahning
issues and the use of such techniques
within agriculture is about to come of
age. Sophisticated risk assessment
methods are now available for planning

pesticide strategies and mathematical

models have been developed which

simulate the nitrogen dynamics within

arable land to generate field .specific
fertilizer recommendations [2]. The
British Beet Research Orgariization has a
key research target to improve the
environmental impact of the sugar beet
crop ‘and . the sugar industry.

Consequently, they have funded a

research project to use state-of-the-art .

tools - to compare the potential

environmental impact of a range of

conventional beet production systems in

M. 43
the UK and to present the findings

alongside an economic assessment [2].

However this study is prepared to assess
the positive and negative impacts on the
surrounding  environment ~ of  the

proposed ESMA sugar production plant.

» DESCRIPTION OF THE
PROJECT SITE

The project site is located in Elkantra,

~ Ismailia governorate, Egypt west to kilo

23 Port Said - Ismailia road. The total
area available for establishment this
project is 150 acre (630,000 m?). The site
has been selected depending on the

availability of raw material of sugar beet

in Ismailia and neighbor governorates

where the soil for beet agriculture is
suitable. Also the site has proximity
signed Suez port, availability of labors
specialized in beet agriculture near to the
project area The project intended to
establishment required definitive areas
according to operation requirement ‘and
general planning of the "project which
estimated by 50000 m* The main
component of the p;oject is as follow: (1)
faw material - storage area, (ii) sugar
production area, ' (ili) utilities and
auxiliaries area, and (v) water treatment

plant.
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3. RAW MATERIALS
USED IN THE PROJECT

Sugar Beet is the raw material used in
this project and estimated to be 150000
ton /year. Beet is used to produce sugar
_ Instead of canes which was used for long
time especially in the south of Egypt
‘where water is available. World wide,
the planting of sugar canes spreads from

21° north to 21° south of equator.

Sugar beet is considered as a new crop in
Egypt as it was first planted in 1981 with
founding the Delta factory in Kafr El
Sheikh ‘which is the first factory to
produce sugar from beet in-Egypt, Sugar
beet has the  following advantages as
compared with sugar canes: (i) planting
- beat needs six months less than céne, (ii)
(irrigation of beat needs | 1/6  water
quantity of canés needs, and (iii) b-eat is
planted in law quality and salty soils but

canes is planted in a muddy soil.

Beet roots are used to produce sucrose
~ which represents (14 — 20 %) by weight.
‘This is divided into three sections
-according to content of sucrose as
follows: summit which represents 23 %
of the roots weight, trunk represents 70
. %, and the tail represent 7 % [1]. The

main factors affect roots contents are

kind of soil, climatic condition such as

(temperature, water, and agriculture

factors such as fertilization). In general
every 100 kg of the beet's roots gives 93
kg juice and 7 kg rubbish. There are
many factors affects storage of beet roots
such as temperature, humidity rates,
physiological condition of roots, and the

storage time.

The chemicals used in the project are:
lime stone, coke coal, phosphoric acid,
concentrated hydraulic acid,
concentrated  sulphuric  acid, ethyl -

alcohol, yorya, and liquid sodium.

4. THE  PROJECT
PRODUCTS

-White sugar is the main product of the

project; its quality is in accordance with
European STD. E.C.2 and Egyptian
STD. No. 358/1990.

sugar, two by products - are obtained;

In addition to

these are Molasses and Pellets.
Moiasses isa viécous-brown liquid with
density of about 1.4 gm/ecm3 and is the
minor product of the final crystallization
period in' the industrial process in sugar
factories where no more sugar can be

récovered.- eco;iomically [6]. There are

' several industrial uses of this product.

For this project, initially it will be

exported for use in ethanol production

and some will be sold as local livestock

-feed. In-the long term, the company
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" - intends to use the molasses for ethanol
production through fermentation process.
" The financial feasibility of producing
ethanol biofuel from sugar beets in
central North Dakota has been examined
[8]. Under the Energy Independence and
Security Act (EISA) of 2007, biofuel
from sugar beets uniquely qualifies as an
;‘advanced biofuel”. EISA maﬁdates
production of 15 billion gallons of
advanced biofuels annually by 2022 [8].
The sugar industry can therefore be a
major contributor of bio_mass energy as
sugar feedstock are easy to convert and

efficient for biofuel production [8,-12].

5. DESCRIPTION OF THE
INDUSTRIAL ROCESSES

Stages of industrial processés to produce
sugar from beat are explained in details
in [1]. These stages ‘are:, (i) Beats

collection and preparation, (ii)' juice

extraction, (ii) juiée treatment, (iv) -

“evaporation process, (V) crystallization
process, and (vi) white sugar production.
These stages are briefly explained as

follows.

Initially the beats are collected in the
fields and carried in vehicles to the
reception area in the facfory where
samples are tested to determine the rafes
of sugar and dusts in beat. Then the

beets are washed inside the washing
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drum to get rid off mud and sand. The
beats are cut in the cutters in V shaped

slices to achieve the greatest surface area .

for extraction; Juice extraction process -

occurs in the spreading device which
consists of interior drill of 5 m diameter
and 26 m length; the slices move inside
the spreading device while water at 4.5
at and 72 °C is skipped on it. Pulp

(slices which the sugar is extracted from

it) is taken off the spreading device to

the pulp ‘station to produce the beet's

"residues which represent -the minor

product in the sugar production process.

The juice treatment process is done in
steps as .follows-: liming, carbohation,
sulphation, and rationalization. Liming is
used to remove dust and collect the un-
sugar materials by adding lime solution
to the juice in two steps (primary liming
and final liming). Carbonation is done
by adding CO; to the solution to produce
CaCO; and to collect all un- sugar
material. Sulphation occurs then by the
addition of SO, which equalize any

inéreasé in the added lime which reduce

the viscosity of the juice. Finally the

juice ‘is rationalized to .get rid of all
dusts.  The juiée passes through the ion
exchanging station to remove the’
increased solved calcium as a result of

the existence of lime solution in the juice
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-to avoid any effects to the evaporation

process. It may be noted that by juice

treatment process we will be get rid of -

the un- organic salts, organic -acids,
colored = materials, Nitric materials,

poisons.

The evaporation process occurs on the
treated Ju1ce to  increase the

concentrat1on of the melted-solid‘

materials from 17% to 70 % .by '

evaporation devices which use the steam
at 2.8 bars and 135 °C, and is operated

by thermal ekcllangingASystem between

the steam and the juice. During the -

crystalllzatlon process, the Jjuice is

concentrated in ‘the super saturauon '

penod and is turned into crystalhzed
sugar. Flnally whlte sugar is produced
by centnfugal plOCCSS which separates

clear crystals and collects yellow sugar

and yellow _hquld to treat them

chemically and pi‘oduce sugar.

6. THE EN VIRONMENTAL
EFFECTS = OF = THE
PROJECT

The environmental effects are known as
any environmental chenge' for certain
period inside particular area as a result of
special action comparing with the
situation without this action. All
projects have effects on the environment;

“some of these effects are positive and

others are negative. Generally the

environmental effects can' be classified

“as: (i) temporary and direct effects, (ii)

temporary and secondary effects, (iii)
continuous and direct effects, and v)
continuous and "secondary effects 4{5'].
The effect’ of industrial projects may

extend to whole- levels of the

* environment's features including: - air,

water, soil, noise, human and natural

recourses. All these effects are called the

primary effects or direct effects and

some of it may increase indirectly by
using ‘the sources of the project.

However to evaluate the environmental

_effects (impacts) of the project we

proceed as follows: (i) identifying the
environmental elements related to the
project, (ii) identifying the possible
effects on the environmental elements
during the project life, (ii) assessment of
the Environmental Impacts, and )
mitigating - the negative effects . by

suggesting methods to reduce negative

effects. -

-_6‘.1 'The '7 Environmental
-Elements Related to the
Project. |

The environmental elements related to
the project are identified as follows:
area available.for the factory and area
which will be affected by the project

operation - energy resources needed for
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the project and its rates - amount of
fuel and the size of tanks and handling
operations - under ground water -
methods of solid waste disposal -
nearest monitoring station to the
project - natural aspects of the project
site.
6.2 The Possible Effects on
the Environmental Elements

The environmental effects of the.

project result due to the establishment
of the project and its operation as
outlined in the following. -

"« Air Pollution: Dust and small
particles are released . during vthe
conétmction' period from the

- vehicles and the cars movement.
There are also pollutant gases such
as Nitrogen oxides (NOy), Sulphurr
oxides (SO;), carbon monoxide
(CO), and carbon’ dioxide (COy)
released from eﬁgines. , 4

& Noise  Pollution:  Transport
Vehic_:les, equipment, a_nd other
vmaintenance process‘ represent the
main source' for the noise which
affects the living beings in the area
of the project. . .

s Liquid waste: Liquid waste is
expected in waste water discharges
as well as discharges resultéd from
the  manufacturing  processes.

Activities are related to the site
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preparations as well as storing of
fuel, oils and .méterials used to
produce sugar and its derivatives.
Also discharges resulting from
sudden accidents as a result of
liquids leakage, and discharging of
fuel, liquid and chemical waste.

% Solid waste: Solid waste due to
producing sugar and its derivatives
results from the manufactﬁring
procesées and as a result of the raw

' material handling and  storing. .
There is also a source of rubbish

such as work shops and garages.

. ¢ The infrastructure: The increased

COnsumpfion_ of water, electricity,
| and transportation results from
establishment and operation of the
project répresents extra pressure on
the existing infrastructure facilities,
- but good project planning -leads to

elimination of any undesired effects.

6.3 The

Environmental
Impact Assessment of
the Project

This process aims to examine and

. evaluate effects of the project activities

on the environment. There are four

 methods used for this evaluation: (1)

matrix method, (2) check list method,
(3) network method, and (4) overlay

- method. The matrix method is the
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most used method in the assessment of
the environmental effects of the
projects in general, and for large scale
projects in partieular. In this method
the activities of the project are related
- to the effects in a matrix. The matrix is
used in the assessment process by
entering numbers for the environmental

effects as follows:' (0) refers to no

- effects, (1) refers to the positive effects,

and ‘(-1) refers to the negative effects.

Table 1 shows the matrlx of the effects~

“of the' prOJect act1v1t1es on the_ ,

environmental elements.

" 6.4 The vMitigation'PrQeedures"
“of Environmental Effects of

the Project

ThlS sectlon prov1des the m1t1gatlon-

measures to attenuate or eliminate

negatlve environmental 1mpacts which
are likely to be caused by -.the
proposed prOJect.' In general, it's
possible to identify the procedures to
limit the pollution of air, water.and soil

by providing ideal conditions to the

- operation and controlling processes and

developing "it by

techniques and cleaner raw materials.

For this project, an Environmental

Management Plan (EMP) has been.

developed to mitigate the potential

adverse impacts and to strengthen the

using © modern

beneficial environmental impacts during
the construction and operation phases. In
addition, during the opergtion ph;ase this ,
project will have | responsibility  to
comply with the statutory requirements
as per the EEAA guidelines. However,
the EMP to control the pollution and
reduce its effect on the surrounding
environment and inside the factory is

presented in the following.

(A) Air Pollution Control Measures
_>_ AH safety measures in code for
" - building and - construction will be

followed and regular monitoring of
- constmctien éctivity will be done.

~ > Personal protective equipment (PPE)

will be provided to all the workers.
> Sprinkling of water in open area of
-factory premises will be done.

- » Special care ‘will be taken for ‘the
handling & transportation of the
raw material within the premises.

» Material handling in the plant will
be done in closed conveyors. -

> All‘ the trucks bemg used for

| transportatlon of raw material and

" final product shall be checked for -

_"Pollution AUnder Control"” certificate

~pr10r to the1r entry -to the plant

premlses
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(B) Water Environment (Water Sources

and Waste water Minimization)

‘Ample precautions will be taken to

reduce water consumptions; water

consurﬁption will be observed using
automatically cd_ntrolled valves.

All the indusfrial' effluent will be
recy_cled,Back in the process itself
and fhere will not be any disposal of
industrial effluent. . |
Effluent generétion of domestic

" effluent will be sent to water

treatment piant in the project. No = -

impact on ground or surface water

“'is_ envisaged due to the project.

. (C) Noise Enﬁironment'

> The statutory national standards for
noise levels at the plant boundary
and at residential areas mear the
plant will be met. The selection of
any new plant equipment is to be
. made with  specification of low

noise levels.

Noise suppression measures such as
acoustic enclosures /cabins, buffers
.and Jor protective measures will be
provided -(wherever noise level is
around' +80 dB and exposure limits
to workers is more than 8 hours a
day) to limit noise levels within

occupational exposure limits.

> Areas with high noise levels are to

M. 49
be identified and segregated where
possible and  will  include
prominently  displayed  caution
boards. However, in areas where
noise levels are high and exposure
time is less, employees will be
provided. with ear protection

measures like earplugs .or earmuffs.

. Earplug should be provided to all

workers where exposure level is >

85 dB.

The exposure = of employees
working in fhe noisy area should
be monitored regularly to ensure’
compliance with the regulatory

requirements.

-~ The existing practice of regularly-

monitoring of noise levels is
gssential to assess the efficacy of
maintenance schedules undertaken
to reduce noise levels and noise

protection measures.

The grgen belt around the plant

will attenuate the noise level but

instead of block plantation there

- should be variability in tree height-

. and shape, as this would disperse the

sound waves more efficiently. Plant
that attenuate should be planted at

the noise zone.

- (D) Solid Waste and Land Environment
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The proposed project will generate
limited quantity of solid waste, disposal
-of Waste shall be ensured as per the
"EEAA guidelines. ' Discarded containers

will beA kept at a rlesignated place with

~ paved surface. These’ contamers will be'

: decontammated (washed/ cleaned) and
after that will be stored in the scrap
yard. Later- on, these will be soId to
the registered recyclers The record of
discarded containers stored in scrap yard
- and inventory of their._,selling to the
recyclers shall be méint'ained_.‘ These'
“solid weste- _and- rubbishes should- B’e
. collected and removed daily 'accordihg to
the environmental measures. .

7. ENVIRONMENTAL
'MONITORING OF THE
PROJECT

" This section provides the ‘.proposed
‘environmental monitoring program for
the proposed project to -access the

environmental

.commissioning of the project. ~ The -~

- environmental monitoring is- related to
the measurements of the processes inputs
and the 1evels of emission and pollutjon.
V The .en'vironrnent _ .
_necessary to’ the industrial projects to
improvc its economical performance via
defining the sources of losses in the raw
‘material, the water, and the energy;

which represent the main source of

the operatmg '

attributes  after the

monitoring  is

Mansoura Engineering Journal, (MEJ), Vol. 38, No 3, September 2013

pollution.  This enables the factory
institution to implement methods of
decreasing the pollution which in turn

reduces the production cost and leads to

the economic and the environmental

improvement.  The  environmental

momtormg occurs accordmg to the

 following.

e Observing the affected emission on
the environment; this -includes air
conditions, waste water discharge, solid

and_hazards waste, and erk condition.

. Observmg the control measures in the

processes; wh1ch are related directly to

temperatures  and

© pressures.

e Observing the working conditions

which are related to emission such as

‘process shut down, the process of the

" protective, the periodic, and the sudden

maintenance. -
The environmental monitoring aims to
observe effect of the emissions on the

environment as well as measures of the

‘processes control which is related to the

enVironmental_ effect of the institution. -
Thus the . emission monitoring -is
necesSary to reduce the emission of the
source through the procedures of
decreasing the pollution. The

environmental monitoring of processes
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results in many benefits such as: (i) -

reduction in the production losses, (ii)
reduction in production cost, (iii)-energy
and water conservation, (v) using the
planned and repairing maintenance
instead of sudden troubleshooting, and
(v) .improving the working. process.
Table 2 shows = the suggested

" environmental monitoring procedures

" and its rates for the proposed project.

8. ENVIRONMENTAL
 MANAGEMENT PLAN OF
'THE PROJECT

The EMP is a documented procedure '

that promotes sound environmental -
stewardship, and ensures compliance
with regulatdry. and  corporate
environmental commitment'_s. The

"~ document should pfdvide a framework

for tracking environmental performance -

over the life of the project. It should be
appreciated" that this EMP has been
.adopted to cover both consfru_ction, and
'. operational phases, and thus includes
| parties responsible for the construction
and operations of the facility.  As the
project develops, modifications to' the
EMP will be required. A detailed
environmental management plan is
~ usually finalized following approval of
the de;\/eléﬁment application  and
addresses all the techﬁical requirements

and conditions of the license and other
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regulato.ry requirements. At this stage,
this EMP outlines management control
and mitigating measures for the impacts
identified by this EIA.” However, the
EMP of sugar plant usually considers the
following aspects: Description of
mitigation measures, Description of
Institutional

monitoring ~ program,

arrangements, Implementation schedule

and reporting procedures. Institutional

framework includes the responsibilities

for environmental management as well
as responsibilities for implementing

environmental measures.

9. CONCLUSIONS AND
RECOMMENDATIONS

Based on this study, it is expected that

there will be no  significant

-environmental negative impact of the

proposed project. However, possible

adverse cumulative impacts should be

considered; this could be achieved
through the-monitoring program of air,

noise,. and groundwater. In order to

ensure = that the proposed project
- complies with required environmental

-and social standards, an Environmental

Management Plan is also presented,
including mitigation and monitoring

recommendations. . The~  proposed

mitigation measures should reduce

residual environmental and social

impacts to acceptable levels in
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-compliance with the relevant EEAA

standards.
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Table 1 Matrix of Environmental Impact Assessment of the Project '

Environmental - ' _%‘ B ,;;
o S| F] . 2
- 2| & 5| & 21 8| £
element = i A o o s < s
= ot 3 Q Q = @A = = =
5/ 8| €| 8|5|8|¢c| 2| 8| 8

[72] b=}
o 2| g 2 | & g g1 2| =
P 8| v | &- g S g
B 51| 8 3| B =)
Activities 5| 2 © x
© | O

Site Preparation 100|011 0 [ +1 | O
Digging Works 1 -1 ] 010 0 0 | -1 ol +1}1 0
| Materials supply for civil{ -1 | -1 0 0 0 |-1 -1 0 | +1 0
Concrete Works . S TS N S A I O I R 0 | -1 0| +1 0
Construction Works a1l o]-1]1-]-1{0 +1790
‘Pluming Works -1 0 0 0 0 0 | -1 0 | +1 0
Electrical Works 0| 0 0 0 0-| 0 | -1 0 | +1 0
Buildings Completion ol olololojoOo|-1]0 |+]0
.| Machines Supply to the site 0| -1 0 0 - -] 0 | +1 0
| Production lines Assembly 0.1 0 0 0 0 0 0 0 | +1 0
Testing and commissioning 0| -1 0 -1 0 -1 ] -1 0 | +1 0
Raw materials supply ol o |-ty -1 b))l +1 | 0
Steady Operation 0| -1 ] -1 0 | -1 |-1 0 | +1 | +1
Sugar Production 01 1] 1] 0107 -11]-1 |- +]+
Ethanol production 0 -1 -1 0 0| -110 0 | +1 | +l1
Stored and packing T 10 1] 11010 |1 |0 |+]+

Table 2 Matrix of Environmental Monitoring Plan of the Project

No. | Measured parameters Location Rates
1 | Emission rates of SOz, NO,, and CO. Pren?i/slgsugf;iﬁ;dary Weekly
‘ Noise levels and thermal stresses inside | - Within Plant .
the work environment. _ Premises Monthly
3{ Dust pollution rates inside and outside | All stacks Weekly
the work’s environment. '
4 The concentration of SO; and the noise Plant Premises & Monthly

levels outside the factory. Boundary
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