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FOREWORD

Central Pollution Controt Board tocussed the altention of the promolers of Incdustrial
Estates inthe country on the pollution problems of the Estates tnrough a symposiym
held at Jaipur, Ragasthaa during December 27-28. 1972 The Symposium
recommeanded a sl of principles in order o improve the environment al conditions
in existing industnial estales and for planning of new indusirial estates. Since then
many altempts have been made 1o control poliution caused by industnal estates

The experience oul of these attempts pointed to the need for development of
comprehensive guidelines for the wasle management in industrial estales.

This report is an attempt in this direction. The present publication, | hape, will meel
the the need The inputs from Dr. G. Werner and Mre. H_ Kealt. Consultants from
Federal Republic of Germany in the formulation of the guidelines are gratefully
acknowledged,

N. S. TIWANA
CHAIRMAN
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1.0

1.1

1.2

INTRODUCTION

The objective

The Objective ol this repont is 10 Irame guide-
lines for enviremmental protection lor new in-
dustrial estates and upgradation of poliution
control systems for exrsting industnal estales so
as lo save and restore the quality of natural
resources like water, air and land, and tha
qualily of lite,

Industrial estates — perspectives

Promotion of Industrial Estales was given a
boost by the Governmen! of India 1owards the
end ol the lirst five-year plan perod (1852—
1857). To organise industrial growlh by small
enterpreneurs infrastructural facilities were
provided lo curb unplanned growth of small
Indusiries in urban centres and 1o avod mixed
land use. The objectives of the programme
were : (a) to provide well-plannad accommoda-
tion to small industries al sunable sies with
facilities of water, electricity, transport. banks.
cameen, walch and ward and communication.,
{b) 10 bring a number of unis togethar and
thereby facitate establishment of common
service centres, introduction of modem technol-
ogy. collective purchase of raw matenals and
saie of finished goods. and pint publicity, thus
enabling the small enterprensurs o avail of ax

lemai services at the door-step and counteract-
ing 1o some extent he disadvantages resuling
lrom the smallness of thew ses, and (¢} 1o
enable the eaterprenaurs 1o avail of the goods
and services of each other, 50 as 1o make them
complementary and inter-dependent

With these initiatives, significant growth of in-
dustrial estates are in the offing According to
the information available, the statewise distrbu-
tion of industrial estates presentedin Table 1 1
réveals that the growth of industrial estates 15
more in the States of Andhra Pragash, Bihar,
Gujarat, Madhya Pradesh, Rajasthan, Uttar
Pradesh and Maharashira,

TABLE 11
ESTATES

Name of Siate’
Umion Terrdories

Andhira Pradesh
Assam

Bihar

Chandigarh

Dadra & Nagar Havell
Daman & Diu
Delhi

Gea

Gujaral

Haryana
Himachal Pradesh
Jammu & Kashmir
Kamalaka

Kerala

Madhya Pradash
Maharashtra
Manipur
Meghalaya
Mizaram
MNagatand

Orissa
FPandicherry
Punjab

DISTRIBUTION OF INDUSTRIAL

MNumbear

103



Hajasthan 54

Tamil Mady 47
Trpura 05
Uttar Pradesh g&
Wesl Bengal 05
Total 867
Source : Kothari's Industrial Directory of India, 1980
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Industrial estates : site selection and

organisation

The role of the Central Governmen! inihe estab-
lishment and up-keep ! indusirial estates n
India has beern mainly thal of laying down the
guidelines for the State Governments, and
coordination, review and monitoring of the
industrial estates developmen! programmes
The selection of sites for location 0! industrial
eslates, devalopmen! of areas. construction of
factory sheds, and provision of requisite infra-
structural facilties lie within the unsdiction of
the State Government, Consequently, organi-
sations of State Government undenakings like
State Industrial Development Corporations
came inlo existence

The present scenano in ndusirial estates in
terms ol sanitary services is very gnm.

The provision of wastewater collection, treat-
ment and Solid Waste disposal are noteworthily
absent. Even inselection of sde. major environ-

mental considerations associated with
industrial estate like natural resources, human
uses and quality of life are los! sight of by the
promolers. As a result, quality of natural
resource kke air, waler and land are degraded.
Natural water bodies used for drinking water
supply and fisheries are under serious threat of
pollution within the vicinity of industrial estates.
The health of residents in nearby area is under
fisk. Social changes brought about by industrial
eslales were never assessed in the light of
quality of life. It is, therefore, imperative 1o
incorporate environmental impact assessment
from the beginning of the planning stage.

While seiecting the sites for establishment of
incustrial estates, the motive force, for curbing
unplanned growth of industries inurbancentres
and streamlining the land use pattern, are as
follows ;

* loidentify an optimum geographical lo-
cationwhichiscentrally linked by trans-
port, communication, water and power
supply in order to quicken the develop-
ment ol néw industrial units:

* 10 serve as work place for the unem-
ployed and those who are residing in
the nearby vicinity of the estates, espe-
cially in backward and rural areas ; and

* o promole inter-indusiry transaction
withiri the small units inorder o encour-
age business environment along with
industrial activity. This also aims at
preventing interference ol middie men,
estabkshing units in a single clusterso
that geographical distance between
units are kept mersmum and linkages of
induslrial units are strengthened.

ASSESSMENT OF POLLUTION OF INDUSTRIAL ESTATES

Nature of pollution

Inindia, there are industrial estates which houce
industries of same kind but with a variation in
scale of operaton. However, existence of in-
dusirial estates with a wide variation of indus-
rigs wilh respect to product and also scale of
operation are there. The former type of indus-

tnal estates does not sutier from any canstraint
with respect 1o variation in wastewater quality ;
only the hydraulic load fiucluates. Whereas,
industrial estates with variation in quality of was-
tewater which comprises loxic waste, bi.de-
gradable waste, persistent waste, pose techno-
logical as well as adminisirative problems in




pollution abatement programme The  product
specirum. though very wide. Canbe grouped on
the bas:s of simianty n naturs of manuiactunng
process with und  cperation. An aflempt s
therelore, made 1o classidy the mdusings n
Table 2 1 inchcating quaity of wasie. A close
gxamination ol the Table 2 1 reveals that indus
inal estaies comprsing ditferent kind ol indus
Ines gendérale waslas ol compléx nature when
the eltiuents mix together However_ Lhe indus
nes ol same kind, when housed inan indusinal
esiate, 1he vanation wilh respect 1o qualty =
minemuem Boesides the guid wastes, [here are
pr.alems associdled with solid waste disposal
In the absence ol proper collection and
wsposal, solidwaste dre mostly heaped al Sixes
and sevansinindustnal estates The pnncipal
source of aif pollution in industrial estates (s the
boidlge  and lurnace In some occasions, alr
poliuhion fram manutacturningprocess alsolakes
pioce Inerderto abate pollutiongeneratedlram
mdusinal estates, It is therelore. necessary 10
fave qualitative and quantialive assessment
o! pollution as a tirst stepwhich can beé dong on
the hass ol scentitically-seund inveniones

Poliution assessment — meathodology for
survey

Absence of appropnale data-base oflen stands
n the way of planmng the ngh course ol action
o evolve an appropnale pfan ol aclion lor
mynonmmental management, 4 < mperatve 10
otan rebable milcrmation on the tolicwing

Physical iocatan of indusinal estates within
the urban or requonal perspectve. With the
a:d ot maps. showang the point‘'mogce ol gis-
posal of quid waste. surrounding land usa
pattern 21c

« Detased layoul planning o ingusinal estale.

+  Mumberof indusings in lhe ndusinal estate
generaling pofulon

«  Clasehcation ol industries based on nature
ol pragucts and scale of opéralions;

»  Cuality, nature ang made of disposal of in-
dustriah etivents ol betnindividual indwstrial
umils and combination of waste 1heraol,

23

= Type of fuel used in boller and flurnace, and
nature of emission emerging out from fhem;

= Natureof solid wastes generated iromeach
indusiral unid and thew collection and
desposal system; and

= In order to achieve the above objective, a
tharpughinvestigational programme, through
on-the-spol survey needs 10 be initiated.

Design of survey

Desigh of survey consists of two steps, e-.g. the
dry inveniorisation through physical cbserva:
lion and wet inventorisation through liela nom:
toung of poliution In case of dry inventory, the
areas covered are classilication and categori-
sation of industry with respect to product, was-
tewater generation, luel consumption eic. The
detalling of study area include the physical
iocation of the industrial estate, the mode of
disposal of wastewaler, solid waste generation,
collection and disposal. the green bell develop-
ment in the surroundings etc

Principally, dry inveniory is collection, collation
and retneval of infermation. The information
more phien than nol are available with the State
Bgllution Control Boards in the 1o of consent
application. These alongwilth gueshionnaire
suryey and réconnaissance survey provide the
necessary indormation

Forthe Iayout plan of the industrial estate, the
source of mformation is the promoting agency ol
mdusinal estate

The need for wet inventory is deemed 1o study
the variation in waste lpad generation, the
characterssation of waste, and the probable
reatability of the wastewater of individual indus-
try and the combined wasle. The wasle load
may also be assessed (rom the dry inventory 1o
a great extent. However lhe wel invenlory sup-
port will ensure the reliabilty. The information
collection, collation and retrieval lor pollution
assessment is shown in Figure 2.1. t may be
chserved, that the users of the infarmation are
many. Moreover, from the survey of several
industrial estate, there |s a possibility 1o have a
data bank of wastewater generation, air pollut-
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ants and solid wastes lor a2 wide range ol prod- -

ucts which will help fo plan pofiution control
programme in advance for a new industnal
eslate.

Questionnaire survey

While developing a questionnaire, il = 10 be
borne in mind that it s simple to understand,
easy 0 handie and very bnel to report. Too
lengthy aquestionnaireoflen yi2ids no response
fromthe concerned arganisation. Personal visits
improvise the questionnaire survey 1o a greal
extent. A typical"questionnaire is presented in
Appendix A lor convenience and guidance

Processing of data and retrieval system

Processing ol the data to the desired level is
very muchdependentondata collection. Proce-
ssing of the data indeed is linked with what is to
be retrieved, Retrigval in the same way s asso-
clated with question to be asked, which may
oflen be on classitication and calegornsation ol
data with respect to product (Table 2 2} wasle-
water llow (Table 2.3) or a combination of the
lwo (Table 2.3), The data shown in Table 2.2
thrgugh 2.4 are from the various surveys con:
ducted by the Central Pollution Control Board.
Wastewater inad may be asceriained from the
dry inventory. The assessment ol sulphur
dioxide emission from diferent types of indus-
iry can be done on the bass of dry inventory. An
exampie is ciled at Table 25

Wet inventory
Poliution load can be assessed from dry inven-

tory. However, 1o ensure reliability of data and
also to study the variation, wet invenory be-
comes imperalive

In most of the small scale units the manutaciur-
ing process involve batch operations leading lo
batch discharges. The wastewaler volume is
computed by recording the time fdr which each
operation s carried oul and the waste volume
generated (basad on reactor volume) on each
cccason. Based onthese volumes, a mass flow
cdiagram is generated. The instantaneous flow
rates are calculaled lfromihe siope of the mass
diagramcurves at every hall anhourinterval. An
illusirative example of the above procedurs is
given in Appendix B.

In order to arrive at wastewater generation, and
characterisation ol wasle lrom an industrial unit,
it is essential 1o have wastewater generation
from each umil operation and characterisalion
thergol. An example for textile industry is illus-
Iraled lor better understanding the main opera-
tians which cantribule 1o generation of wastewa-
ler are mercenizing, kiaring, dying and washing.
Fig. 2.2 shows schematically the sequence of
these operations in a lexlile Induslry. A typical
example of wastewaler characlerisation of lex-
tile units with respect lo difterent unil operations
and final discharge point is shown in Table 2.6.
Similarly an atiempt may be made for various
types of industnes to have well-established fiow
rates. Combination of wastewaler tromditferent
units leading to combined wasle is the summa-
tion of discharge loads ¢l all categories of indus-
tries. An exampie of such an allempd is shownin
Fig. 2.3 with respect 1o an indusinal estate.

TABLE 2.2 PRODUCTWISE CLASSIFICATION OF INDUSTRIES IN A TYPICAL INDUSTRIAL ESTATE

S.No Type of industry No. of
industries
1 Textile incustry including dyging, finishing, drycleaning 23
2 Chemical industry inciuding fertilizer and pesticides 4
3 Engineering industry including printing, electroplating etc. 13
4 Miscellaneous industry including seap. food products, rubber, plastic
and ail 26
Total 66

Source :  Industrial Survey—Union Territory of Delhi; Central Pollution Control Board Publication,CUPS/3/

1978-79
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TABLE23: EFFLUENTFLOW-WISE CLASSIFICATION OF INDUSTRIESIN ATYPICAL INDUSTRIAL

ESTATE
S.No.  Effluent flow Number of
range, KLD industries
1. 25 and less 26
2 25 and 50 11
3. 50 and 100 12
4: 100 and 200 7
5 200 and 400 1
6. 400 and 80O 2
7. More than 800 1
8. Flow figures not available [

Source :  Industrial Survey—Union Territory of Delhi; Central Pollution Control Board Publication, CUPS/3/
1978-79

TABLE24: WASTEWATER VOLUME AND PRODUCTWISE CLASSIFICATION OF INDUSTRIESIN A

TYPICAL INDUSTRIAL ESTATE
Effluent Discharge

S.No. Typeof Figures. Less 25 to Mare than

Industry not available than 25 KLD 50 KLD 50 KLD
1. Textile industry including

dyeing, finishing and

drycleaning 2 g 2 13
2. Chemical induslry including

ferilizer and pesticides o 0 1 3
3. Engineering industry including

printing, electroplating ete. 0 5 B 1
4. Miscellaneous industry, including

soap, food, papers, rubberetc. 4 15 2 5

Source :  Industrial Survey—Union Territory of Delhi; Central Pollution Control Board Publication, CUPS/3/
1978-79




TABLE 25 ASSESSMENT OF SULPHUR DIOXIDE EMISSION FROM EACH CATEGORY OF

INDUSTRY IN AGRA

incustry Total fuet Suiphur Emission of __Sulphurdioxide  Percent conlnibution
category used, tonne  content,  sulphur from tonne tonne of SO, by each

per month kg fuel, tonne per per day  category of induslry

per lonne per month”® mordh
of fuel

Foundry 8598 5 34 24 B8 48 228 62.74
Ferro-alioy 1105 5 350 11.00 037 10.14
RHubher 254 Fi 180 .60 g1z 3.29
Lime processing 785 02 016 032 a.01 027
Engineering 359 7 2.51 503 o7 4,66
Chemicals 1012 T 7.08 14.16 047 12 88
Brick Refractory 480 7 336 6.72 0.22 802
Total 12,583 54 65 109.31 364 100.00

*excluding the amount absorbed in the process

TABLE 26 CHARACTERISTICS OF WASTERWATER GENERATED FROM VARIOUS OPERATIONS
OF A TEXTILE MILL

Operation Volume pH Alkalinity/ SS. COO
m''day Acidity, mgl mgi mg't

Mercerising 409625 98111 5526-21,100 7701234 806-1025

Kiering 4056 1.2 22814 Bo4 S641

Plaimwash

linitialtinal) 182-621 9102 744-1052 875-1058 241-378

Hand wash 1.50-2.40 1822 5152-5465 78-286 238.418

Bleaching 0506 6.1-7.1 134-246 147-626 273-2042

Dyeing 2580 74 418 21 159

Composite

sample 10574225 113 3322-6875 1430 7221297
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Combined wastewater—wet siudy

Characlerisation ol combined wastewater irom
an industrial estate is very imporant, as it nat
enly inparis impact 1o the receiving water body
but also dictales aboul the probable design ol
elfiuent treatment plant and overall ptan on
water poliution control management in the
industinal estate

Itis, theretore, necessary (0 have How data with
varying degree of fluctuation. The llow datacola
combined wastewater stream s shown in Fig.
23 From the figure # i cbserved that the
diasharge in the drain do noi show the wide
varations in llow rates noted lor  individual
irdustries. The ratios of maximum 1o average,
and minimum to average flow rates, are 126
and 0.81 respectively. The average fiow was
9 260 cubic meler per day

incharacter<ationol wastewater § 15 1o be seen
that the sample analysed s composed of the
suparnatan! of the thoroughly mixed waste-
water This is required to facilitate the design of
eifiuent reatiment plant. If the senling load of
wastewaler is high, the cost of treatment will be
lower as prrnary treatment may sulfice to mest
efflyent siandard The resulis of analysis of the
two 24-hour tlow-based composite samples are
shown in Table 2.7 The supemantant af the
waslewater compasite samples alter allowing it
to settle forone hour is also analysed. Fromthis
table it is understood that the waste does nol
have a mgh concentralion of organic matter as
ndicated by the COD value. The rather high
COD 1w BOD ratio may be due 1o the presence
of high heavy metals concentration in the was:
tewater compared to low bindegradable organic
maiter. Hence 1his waslewaler needs physico-
chemical lreatment

Solid waste assessment

Solid waste characlerisation’Solid wasle in
industrial estates canbe classified into following
calegornies

11 Those generated dunng elfluent treat-
ment .

nl  Those generated as-scrap malenas
iy Those generated as product reject.

The above classilication can be further divided
into sub-classes on the basis of physico-chemi-
cal properlies. Quantitative figures can be
obtained from dry inventory. Quantitative
hgure, and nature ol solid wastes can be
combined to form a matrix. in addition 1o this
malrix, the scale value, re-use value élc. will
lead o managemenl issues related to coliec-
tion and disposal problems. However, chemi-
cal characterisation of the solid wastes s
required for a common disposal system. Of
course, dry inveniory alone can render the
problem near to a solution.

TABLE27:. CHARACTERISTICS OF COMBINED
WASTEWATER FROM AN INDUS-
TRIAL AREA

ﬁarameter Charactenstics of
Mixed sampie

pH 4992
Acidity 46.8—527
Alkalinity 230.3—381.6
Conductivity (umho/cm) 2000—2300
Suspended solids 482556
coD 308—328
BOD 33—48
Qil & Grease 34—83
CN 1224
TDS 1833—=21"
Fe 45 2—50.4
Cr 4.7—64
Pb 0.03—005
Zn 1517
Cu 11—1.2
Ni _ 9.8—129
Note : Concentrations are in mg/l except for pH and

Conductivity

Source . Characlerisation ol Wasiewater trom Wazirpur

Industrial Area, Central Pallution Control Board
Publication, PROBES/35/1986-87

— —_—
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3.2

Air quality assessment

Uniike the wastowaler and solid wastes. the
combined effect ¢l air poliution cannol be
assessed. However, evaluation of the impaci of
air poliution from an industnial eslate can be
made with the aid of mulliple stack modeliing
Wet study in this regard is to be done with the

help of continuous moniloring of air qualily dala
in association with meteorological data. Stack
maonitoring is required for comparison between
the assessed data and the observed data. This
madelling effort will help o control emission by
oplimising the stack height with respect 1o indi-
vidual case, and design green bell as a com-
bined effort.

TECHNICAL, LEGAL AND MANAGEMENT ASPECTS OF POLLUTION

CONTROL IN INDUSTRIAL ESTATES

Present approach :

The problem with respect 1o bawd etfiuent may
be approached lor solution in the lollowing
manngr

. classitication of industries based on com-
patibility of their wastewater |

. aszessment of volume and guality charac-
teristics of the wastlewaters from ndivid-
ual industries |

- asssssment of the eftect of treated waste-
walers on any of the avasable recipent
bodies ;

. seleclion of the appropriale disposal site
with minimum Impairmen! of the same |
and

. estabishment ol the charactenstics ol
pretreated waslewaters and final effluent
from the comman effluent treatmsant
tacibty

With the dala availabie, the approach 1o eftiuent
tregiment lacities have the foliowing allema-
lives

Indhividual approach |
seclorwise approach |

. combined approach with pretreatment :
and

. combined approachwithou! pretrealmant.

individual approach

This alternative is most suited where only a lew

indusiries in the estale warrand effluent treat-
ment. 1 has the ment thal the pollutants are
contaned 3! the source isell and the unils are
direclly responsible tor the treatment, from in-
vestment 1o operation. The only issue lefttothe
“combined effort” is the disposal of treated etflu-
ent, it necessary, through a polishing pond
depending upon the demand of the recelving
stream. Remaining small-scale industries are
ieft with the responsibility of neutralising their
etfiuents before discharge to protect the sewers
against comosion. A scheme lor this alternative
is shown in Fig. 3.1

While studying lo expiore the possibilities of
hquid effluent treatment at Gujarat Industrial
Development Corporation (GIDC) at Vapi, itis
observed (CPCB, 1973-80) that 11 major units
in the estate have to provide theirown primary
treatment plants comprising equalisation fol-
iowed by removal of oils and grease, neutralisa-
tion and sedimentation in the first stage. W
warranied, secondary lreatmen! may be pro-
vided by these indiv. Jual units. Remaining 114
units have 10 neutralise their effluents to prolect
the sewer. The responsibility of the GIDC is left
with is to provide proper collection system for
treated effluent and terminal treatment before
disposal to the estuary.

Sectorwise approach

The waslewalers from any unit may be akaline
organic, acidic, toxic, orgnic ltoxic, acidic inor-
ganic and so on. Segregation ol these various
calegories ol waslewalers is desirable for
accomplishing effective treatment and economy,
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The primary consideralion for segregating the
vanous sireams is the enhancement of treata-
bilty. The associaled econonTy remains a sec-
ondary considaration

Seqgregation o waste streamsis relatively simple
incase of a single large industry as illustrated in
Fig 3.2. Similar attempl in an existing industnal
estate may cause laying of extensively lengthy
sewerage systems as illustrated in Fig. 3.3. In
this case the sewerage syslembecomes elabo-
rale as ihe eslale requires as many parallel
sawers as the calegories ol wastewaters in a
well laid-out network throughout the eslate
area The cost and difficully in laying such an
elaborate network of sewerage compnsing
sevoral paraliel hnes completely upsel the
advantage denved by enhancing the treatability
through segregation ol various categories of
waste streams Such an approach could have
been better if the units in the estate are zoned
onthe basis ol characters ol the waste streams.
Such zoning facditates seciorwise treatment
and theresby ehminates elaborate laying of
sawerage network However, roning of indus-
tries as Ilustrated in Fig 3.4 could only be
considerad in the planming or undear construc-
tion slage 1o make the system cost elleclive.

Combined approach

The charactenstics of wasiewaters from the
industnial units have a bearnng on the types of
treatment while its volume has on the econo-
mics. The comuneg treatment of all the waste-
waters 5 an often envisaged proposition and
has the following merits

— eConomy o scale may be achieved |

—  bettercontrol aver treatmeant ¢an be exear-
cised .

— smaf ynis may not have to bother about
nsiaiation, operation and maintenance of
treatment unis ;

— ine hydrautic stability of small treatment
units being far from salistactory, the
combined treatment would eiminate such
instzpldy . and

— concitioning and eguatsation of wasle-
waler

14
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Of course, escape into the environment of toxic
compounds and elements to be biomagnified in
the environmental waters under the camou-
flage of dilution oftered by the combined treat-
ment scheme may be noted. Furthermore, any
proposaiol conveying, at a huge cost, the entire
wastewaler generated inthe estate to a terminal
point when only a few industries in the estate
néed 1o teal their wastewaters, and non-
polluting waslewaters of others can be dis-
posed of without treatment, requires to be
examined. Combined treatment remains the
most igeal choice where all the units in the
eslate are engaged in similar operations. Such
situation may occur with dyeing and printing of
lextiles, tanneries, eleciroplating and such ofher
types of indusiries where the units tend 1o flock
logether lor reasons other than poliution control
otherwise, in case ol mixed waste pretreatment
is necessary.

A typical example of common effluent treat-
ment ptant with mixed waste is shown in Fig.
35.

Choice of technology

The choice of technology is site-specific. It de-
pends oncharacterisation of waste, the mode ol
disposal and the burden with respect 1o invest-
ment. It is, therefore, necessary 1o consider the
lollowing aspects in the choice of appropriate
technology

. trealability ;
. operation and maintenance 1o be sasy
cost and energy effective ;

. elflluent guality and mode of disposal ;

. resilience to absorb shock load and vari-
ation in fiow : and

. resource recovery through recyciing, reno-
vation and re-use.

Treatabllity. The most important aspect of
designing effluent treatment plant at the termi-
nal point of an industrial estate is the treatabil-
ity of wastewater. The parameter which governs
the treatability is the BOD : COO ratio. If the ratio
is more than 0.5, biological treatment is favour-
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able. Otherwise, il is advisable 10 mix the wasle

waterwith the sewage of nearby own wharavar
feasible 10 enhance the treatabikty. Dunng a
study at Pali and Balolra in Rajasthan, the
Central Pollution Control Board study group
observed this possiility (CPCB, 1987-88)

Mixing domestic sewage to enhance the treala-
bility 15 probably the best way with  respect 10
industinal estates compisng chemecal ndus-
try. However, il is imperative pulot plant study
belore designing the full-scale ETP. Otherwise
the wide fluctuation in flow and quality of waste
may upse! the treatment plant as has happened
at Pali,

Operatlon and maintenance cost. Operation
and maintenance cost of an effluent treatmeant
plant includes cost of electricity caonsumgtion,
salaries of the stall, cos! of chemicals and cost
of maintenance, repairs and depreciation, Cost
can, therelare, be minimised if the design avoids
use ol chemicals and otiers samplicily in opera-
tion. With the constraints on power availability
inour country, itis desirable to have less energy
consuming effluent treatment plant. Biogas
generation from the settled sludge wherever
feasible should be acopted.

An gxercise of trade off must be considerad
between resource recovery from the waste and
degree of sophistication in designing the efilu-
ent trealmenl plant_ air pollution equipment and
solid waste disposal

Etfluent quality and mode of disposal. Tha
most imporiant goveming tactor to design an
effiuvent treatment piant is the trealed eflivent
qualty, and that s mndirectly dependent on the
mode of s disposal It s the recpient compo-
nent of envirgnment wiich warrants the degree
ol treatment, and n tum the cost of the
freatment. I the recipient bedy i mumcipal
sever, primary freatment followed by removal of
ooty will sutfice, as in the case of proposed
ettiyent treatment plant of Wazirpur Industrial
Area, Delhi, where neutralisation followed by
tioculation-and-precwpitation will be sullicient 10
mee! the purpose (CPCRB, 1986-87). It land s
available, primary treatment lofiowed by land
treatment may be advantageous. In case of
estuary, the dilution factor with respect o tidal
prism will lower the degree of treatment re-
guired. However, the degree of treatment will be
mare rigerous, if etfluent is discharged to sensi-
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tive areas like upstream ol drinking waler source,
religious bathing place. estuary ol coastal areas
being used lor 5all pans or pisciculture. Hence,
situation with r&gé]rd 1o degree of reatment and
cosl effectively

Resilience to absorb shock. In industrial
estate, the fiuctuation of flow and guality of
effluent s inevilable. N1 is, therelore, expecied
that treatment plant 15 50 designed that i can
abseorb certain shock load.

HResource recovery. Hesource recovery can
e done at two places - one at the source itsell,
i_e_ within ihe industry premises, and the second
al the terminal point i.e. at the end of common
effluent treatment planl. The lormer can be
considered as protreatment unit of individual
industry. Contral of poliution at source 1o the
maximum extent possible, with due regard to
techno-economic leasibilily, would necessilate
recycling ol wasles al every stage of production.
Incase ol metal processing industries, the efflu-
ent mainly contains the recoverable metals
which, it not exiracled, are left in agueous
solution, resulting in pollution. In electroplating
industry, praclising simple counter dragou!
system, the metals can be recovered and re-
used. In case of manulacture of organic chemi-
cals. recovery is possitle. Recovery of dilute
acetic acid, resorcingl and meta amingphenol,
cumene, aiphamethyl stryrene elc. is being
dore in India Recoverable matter from indus-
inal waslewater is given in Table 3.1. The
process industries are the major users of waler
and can recycle or re-use it 1or some secondary
uliities.

Solid waste managemenl. Il the industrial
estates stand within lhe urban mumcipal area,
it &5 possible 1o utillse municipal service for solid
wasle disposal, provided thal the solct wasles
comiain no hazardous material. Here the prob-
lem Ees with the collection of reluse. However,
it industnial estates are located al isolated places,
it is quite natural that disposal problems would
arise and have 1o be taken care ol. There are
several options in the selection of technology.
However. resgurce recovery remains the best
option in solid waste management. In case of
hazardous wastes, Incineration may be the
best choice. The choice of appropriate techno-
logy is dependent on charactensation of wastes.
Industries of same character when housedin an
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ndusinial estate, common faciity of sold wasle
management becomes easier, bul in case ol
mixed industrial esiates. the cphon of separa-
tion ol wasie becomes the prime concem
Probable methods of management of salid waste
ol an industrial estate are llustrated in Fig. 3.6.

Air pollution control. In case of air pollution,
an approach ke combined eltluent ireatment is
nol teasible. Hence the responsit "1y hes with
theindivadual unit 1o control the emizsson ltwas
observed that ar pollution occurs in industrial
urmls mostly from .

= boilerand furnace . and

+ diesel generated (DG) sel to combal fre-
quent interruption ot glectricity supply

Improved design of boiler and furnace may
ower ar pollution lo great extent. Like the
common sewer. laciitias of common DG setwill
minimise the source of emission to a unit and
can be controlled efficiently . Indirectly, provi-
sion ol green bell surrounding the Industrial
estate may lilter the pollutants to agreat extent

Augmentation of existing facilities. It is oo
served that in an industrial estale industries fill-
upthe designated plots and stan their works in
progression. 1t is, therefore, difficull at the
beginning to assess the design load tor the
common etlluen treatment plant Hence pack-
age module ol treatment and upgradation of

effluent treaiment plant will be an appropriate
step. An indicative suggestion of such concept
is placed in Fig. 3.7, which may be suilable for
future indusirial estate planning,

Management aspect. Management aspect

_-can be classified in two classes: (1) Organisa-

tional approach . and (2) financial resource
mobdisation.

Organisation approach. More often than not
there arises the question as 1o who Is to take
over the administrative and financial burdens
of the combined effluent treatment plant, It is
often answered that the promoter of industrial
estate, |.e. the state industrial development
corporation (SIDC) is the best suited organisa-
tion for the said purpose.

The Emitations of SIDC or municipalities 1o be
sole proprietor of common effluent trealment
plant are :

al Scope ol participation and responsibilities
of individual umit are low

b) Agenciesneediobe empoweredic levythe
individual unit for operation and mainte-
nance costs; and

¢) SIDC/municipalities have to be extended
necessary facillies and qualiied staft 1o
design. processs, implement, operate,
maintain and perform quaiity control tung-
lions of these syslems.

TABLE 31 . RESOURCE RECOVERY IN INDUSTRY

Name of Industry

1

Electroplating

Textile
Fulp and Paper

Qrganic chemical manu-

tactunng industries

Hayon manutacturing
mngusines

Pking

Tachnigue Rescurce recovered
Counter drag out technique & Trace melals and waler
precipitation

Counter drag out Caustic Snga

Reverse osmosis, ultrafiftration
and electrodyalysis

Distillation (extractive, vacuum, semi-
continuous and batch distribution)

Pulp, paper and water
Organic solvant
Zinc suiphate

Precipitation

Hydrolysis ol
terrous chioride

Hydrochlonc acid
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Keeping this in view and the field expenene
gained in several industrial estates ke Van-
yambadi at Tamilnadu. the bes! solution would
be to form a wastewater cooperatve. In the
same breath, this cocperative may take care ol
sobd wasie management and other aspects ol
gnvironmental managemeni lke green bell
development.

Financial resource managemenl. This aspect
i5 based on the concept ol leas! cost solution
subject 10 meeting a prescribed set ol pertorm.
ance standards. The least cost conlrol process
migh! comprise a wide variety ol on site controls
as well as ofl-site controls. The cancepl can be
well adopted evenan sites whare

. industrial esiates are zoned |

+ industrial estate isconglomerated with same
large and small units; and

«  atewindustrial estates wilh central munici-
pal lreatment plant as on-sile treatmeant. A
simple approach adopled by Northwes!
Water Authority (UK} for taxation ol com-
mon eflluent plantis ilustrated below (CPCB,
1989). Itisthe authorily's view thalthe cost
of lreatmenl. reception ino drains/sawers
and conveyance for lrade eftiuents will be
charged and this cost should be covered
from the discharger by a charge for ¢ach
cubic meter of trade eflluent discharged

The chamge per cubic meter shall be derwved
from the tollcwnng formuda

C=R+V<t o >

= e V=1 + o = s 5.
wharg '

Total chargs in rupee for per cubi
meter ¢f trade eliluent

Ra= Receplion and conveyance cosl per
cubic metre of sewage

V= Primarytreatmen cost per cubic metre
of sewage lrealment

M= Coslol providing and operating sea oul
falls percubic meire ¢of sewage so dis-
pozed (i applicable)

0, = The Chemical Oxygen Demand (mg/l)

ol the trade effluent alter one hour quis
cenl selliemental pH 7 Q or al the pH of
the mized sewage
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0, = Thechemical oxygendemand (mgf)ol
average strength seltled sewage
B= Bolbgcal oxidation cost per cubic
metre of the sellled sewage (including
ihe cost ol secondary siudge dsposal)
S, = The lotal weight of SS (mgf) of thg
trade effluent at pH 7.0 or al pH of the
mixed sewage
S,.= Thetolaiweight of S5 (mg/) o average
strength crude sewage
c=  Treatmen! and disposal costof primary

sludge for cubic metre of sewage.

Legal aspecl. The question ol identifying the
authanty respensitile tor maintaining the stipu-
lated standards lor wastewater discharges has
io be resolved. Section 2(d)- of the Water
{Preventon and Conirol ol Poliution) Act, 1974
defines occupier In relation 1o any lactory or
prenmuses  as the person who has control over
the alfars of the laclory or the premses and
where the sawd alfairs are entrusted 1o a
managing agent, such agent shall be deemed
1o be occupier of the taclory or the premises. If
this were so then can the promotar of an indus-
inal estate or waslewaler cooperative be con-
sented? By the same loken in eslates where
combined and seclor-wise trealment schemes
are adopled should individual unis be con-
sented?

By consenting only the promoler agency of
wastewaler cooperatives, the role of controlling
the dischames from vanous unids would be
automancally thrusted on the agency or codp-
eratives. Ths might involve legal complications
for tha promoter agency vis-a-vis the unils. Al
the same lime d only the individual units are
consentad, the linal discharge trom the esiate
will be nobody's responsibility. With a view to
meeting the objectives of the Water Act. i logi-
cally appears sound thal bolth the promoling
agency and mdividual units have 1o be con-
santedtorthe tinal discharge and discharges for
the umits respectively. While framing the con-
sant conditions the availability ol combined.
seclorwise or individual treatment schemes will
have to be 1aken imo account II
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4.0 GUIDELINES FOR DEVELOPMENT OF NEW INDUSTRIAL ESTATES

4.1

41
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Approach

Experiences gathered during investigalions
reveal that the environmental problems  asso-
ciated wilh existing ndustrial estales could
have been avoided, if the problems were given

" due considerations al planning slage. ltis, also

observed that industrial estales are inevitable,
and in-coming decades more new industrial
eslates will be established. It is, therelore,
necessary 1o evolve guidelines lordevelopment
ol new industrial estates lor the promoling a
agencies like the stale indystnial development
corporation, town and couniry planning
development, State Pollution Control Board elc.
Guidelines can be Iframed on the basis ol
lollowing cansiderations

. Site evaluation ;

. Infrastructural facilities for environmental
poliution ; and

. Organisational support 1o environmental
management

Site evaluation

Hisobsarvedhat proper sitingol newly planned
industrial estates not only minimise adverse
environmental impacts, but also lower the cost
ol treaument and on pollution control devices
The site willultimately decide whichwaler bodies
might be atfected by effluents from the estales,
which air sheds might recewe air pollutanis
from the indusinies, or which sensilive
ecosystems might be ireversibly attected. Sile
selection based on environmenial critenia is.
theretore, an imporant step in assunng the
environmental soundness of newly developing
industrial estates,

The basic environmental objectives of site
selaction are the following :

— Site selection should assure that environ-
mental impacts resulling from the indus-
trial estate are minimised (down stream
nter-refations).
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—  The selecled sile, in addition, should
assure that provision ol the negessary
inputs {raw materials, water etc.) might
not leadto resource depletonsorto severe
confiicis with olherusergroups (upstream
inter-relation). Their relation is shown in
Fig. 4.1,

able 10 select a sile which might be considered
as acceplable from environmental angle—the
negative selection and the positive selection.
The negative selection approach basically
means that environmental criteria are wentified
and set which should be (lully andior partly
dependeant on the considered factor) met by the
alternative sites. Unsuitable sites might thus be
sored oul. Negafive selection, in other words
tries to avoid the most obvious and striking en-
vironmental failures, without, however, baing
able to pinpoint the best site within a consider-
able planning area. Identification of the best
site, considered from the environmental view-
point, is possible by positive selection, which is,
however, a more complex procedure, requiring
betler baseline data. Posilive selection, is.in
shon, a procedure 1o evaluale™an area with
respect 1o its sultability 1o accommodale envi-
ronmentally sound industrial estates.

Negative selection

Environmental implications of industrial estates
are characlerised b w0 major components : by
downsiream impacts, i.e. impacls of the estate
on the environment, and by upsiream impacts,
i.e. dependency of the estate on environmental
input factors. The objective of environmentally
sound sifing s, therelore, two fold. Firstly, 1o
select a site where emissions and effluent
emanating from the site might not cause
unacceptable delerioration of environmental
quality or harm to man. Secondly, sifes, where
provision ol inpul factors might not lead to indis-
criminate exploitation of natural resources or
environmenially relaled hazards. It must be
noted, however, that in a densely populated
country each site will eventually attect manand




HARMONISED UPSTREAM
RELATION WITH ENVIRONMENT

SUITABILITY FOR
INDUSTRIAL ESTATE
DEVELOPMENT

MINIMISE ADVERSE
DOWNSTREAM IMPACTS

“ FIGURE 4.1 : RELATIONSHIP OF UPSTREAM-DOWNSTREAM EFFECTS ON ENVIRONMENT J
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nature to a cerlamn exten! . MINITESING environ-
mental impacts here does nol mean that no
adverse effects al all will occur but that the
ellects are within acceptable limit considenng
the options {i.e. sites) avaidable Evaluation
criteria, therelore. have 10 be selecled
pragmatically, reflecting the environmental
conditions of the country

In order 1o Irame the methodology. the most
mporant aspect is the classiication ol indus-
inal estates (IE) ~nh respecl 1o poliutams
generation and calegorisation of siles on the
basis of environmental sencitivity  The classifi-
cation o) sdes may be as follows

areas, unsuilable lo accommaodale |Es
giiner as prohibiled by legal regulations
(e g i forest lands or national parks) or
based on environmenlal considerations |

areas. less suitable 1o accommiodate lEs.
Eslablishmeant of an |E might be consid-
ered environmenlaly acceptable provided
that eperation ¢! the industrigs does not
cause adverse enviranmanial impacts.

L]

This should be subject 1o individual as-

sessment ; and

areas, suilable 10 accommodate |Es.
The interaction between sile classilication and
area classilication provides the sile evaluation
and suitability matrix (Tables 4.1 and 4.2).

422 Posilive selection—Evaluating the suitabil-

ity of an area for siting Industrial estales

The term “suilability” is operationalised by iden-
lilying s main constituents. Suitable faciors
and indicalors which allow easy quaniification
are then identified, and Iheir spatial distinbulion
in the delineated planning area computed. The
identified faclors and indicators are evaluated
with respect to their relative imporance 1o
charactenslics the environmental suitability for
industrial estate development, The results are
parlly aggregated (overlayed) and presentedin
maps which allow to delineate sites particularly
suitable for industrial estate development. These
maps are the basis from which decisicas might
be arrived.

7
. /TABLE 41 CLASSIFICATION OF INDUSTRIAL ESTATES

S Mo Class  Characlers

Industries

1 IE1 With high emission of air pollut-
anis, area exposed 1o the pollul-

ants exceeds Skmiromihe source

IEs with moderate emission ol air
polkutants

Generaling toxic andfor highly
poliuting etliuents

4 IE4 Where acadents Causing emisson
or spilage of 1oxc substances with
disastrous environmental implica-
lions arg possible

5 IES IEs  generaling loxic residue,
wastes and sludges in need of
proper chsposal

Primary metallurgical industries, refineries,
tenilisers, cement and thermal power plant

Paints, loundry, acids/ alkakes, asbestos. rubber-
synthetic

Pulp & paper, retineries, lerilizers, peslicidess/in-
secticides, painls, dyes. leather lanning, sodism/
potassium cyanide, basic drugs, storage batlenes
{lead acd lype) acids/alkalies, lermentation and
electroplating

Pesticides/insecticides . relinenies, ferilisers

Lead or aluminium producing indusiries, leather




6. IE B |Eswith highwater cansumption (this
depends largely on the capacity of
installed industries)

7. E7 IEs likely 1o generate low or only
moderate pollution comparabletothe
pollution caused by a commercial

area

Pulp and paper, fermantation

TABLE 4.2 . SITE EVALUATION AND SUITABILITY MATRIX

LOCATION OF IE

ENVIRONMENTALLY Within <1km 1—5 Km > 5 km
CRITICAL AREAS
Declared ForestLand 4 5 4 4 5 5 7 1234567 1234567 1234567
Declared Prime )
Agricultural Land 1234567 1234567 1234567 12345R/87
Agricuitural land® 1234567 1234567 1234567 1234567
Watersheds supplying
Public watersystems® 1 2 34 568 7 12345867 12345 67 1234587
Areas with high
yield aguiter” 1234567 1234567 1234567 12345867
Flood prone areas®
P 1234567 1234567 1234567 1234567
Seismic risk areas .
1234 567 1234 567 12 34 567 1234 5 T
Urbanized areas”
' 123 456 7 123 45 6 7 1234 567 1234567
Densely populated
rural areas’ 123456 7 1234567 1234567 1234567
Declared or non-
declared sensitive
ecosystems® 1234567 1234587 1234567 1234567
Cultural monuments
of national significance” y 2 4 4 5 5 7 1234565867 1234567 1234567
Cullural monuments
of local significance 4 5 43 4 55 7 1234587 1234567 1 234567

= areas nol suilable for IE
- = areas conditionally suitable for IE after individual assessment

- = areas suitable for IE
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Agricultural land .

Watersheds supplying public water systems :

Argas with high yield aquiter
Flood-prone areas .

Urbanized areas

Densly populated
rural areas -

Declared or non-declared sensitive eco
syslems :

Cultural monumerils of natignal significance

The three basic leatures of the melthod are

. the indicator approach ;
. Ihe overlaying approach | and
lhe evaluation procedure

Indicator approach relers 10 the pragmatic use
pf all data available. It prmary baseling data are
unavailable (e g water and air qually or eco-
logical : "als) secondary data or indicalors are
employed to Nl the data gaps. Land use, for
example, is an imponant indicator characleris
ing cenain aspectsof environmental quality. s
thus nol always necessary lo gather néew base
ling dala

Overlaying or aggregation means the combina-
tion of certan factors to provide a synoplic
overview on more complex lactors of influence
For example, the risk ol natural hazards might
severally impede industnal development. Herg
it i1s usetul to overlay tiood nisk, seismic risk elc.
and fo denve a map assessing all relevant
natural hazards or nisks 1hus providing a synop-
lic overview on this aspec!.

Areas like Taj Mahal

| a3

Lands which are agriculturally used but not declared as
prime agricultural land

Watersheds which serve springs or surface waters

used for public waler supply systems or highly suitable
o be used in fulure

High yield aquiler used for agricultural and domestic
purposes

Areas, subject lo periodical or occasional flooding with
a flow height exceeding 1 malre

Built-up areas in cities with a population over 3,00,000

Areas where the population densily exceeds the aver-
age cansity lor rural areas on state level

Areas, specilied in the Minisiry of Environment’s publi-
cation entifled Environmentai Guidelines for Siting of
industry

Inorder to abtain meaninglul and usable resull,
it is necessary 1o evaluate the computed data
with respect 1o their suitability (or unsuitability)
o aliow industrial estale development. Evalu-
ation is needead o fransiorm physical data, for
example, on water availabilily, drainage capa-
city orllood risk into statements on the suitability
ol an area for indusiral estale development.
Evaluation is also needed to facilitate aggre-
galion or overlaying ol data having diflerent
dimensions. In shor, evaluation udges the
planning relevance ol data charactansing
environmental leatures. Such an approach has
presently peen lested in Hassan district in
Karnataka.

Infrastructural Measures for Environmental
Pollution Control

Once the site is evaluated, through environ.
mental impact assessment, as discussed ear-
lier, infrastructura! measures for environmental
poliution control in an industrial esiate need 1o
be taken care of. Inlrastructural maasures for
poliution control in an industnal estate include :
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4.3.1

. Storm waler collection, trealment and
disposal ,

. Sanitary and industnial wastewsater col
lection, treatment and disposal |

. Sohd waste collection and disposal ;
. Emission control ;

: Noise and odour control

. Hecycling and reuse of waste

. Emergency electncily supply ; and

. Creation of butfer zones ol tree planta-
tion

Storm water collection, treatment and dis-
posal

Storm waler preferably be collected in under-
ground sewers, Open road storm water drains
are regularly misused as open sewers lor
discharge o! indusinal and domeslic wasie-
waler as well as dumps for said waste, Further-
mare, il creales pbstacle to the access of
Indusiries

Storm water run-oit contains an acknowledge-
able polluton, through dust, garbage and
unprotectied sohd wasie Primary treaiment n
setthng tanks or ponds belore disposal imo the
emironment can reduce the polluhon  Signifi-
cantly

Sanitary and industrial wastewater collec-
tian, treatment and disposal

' Wastewater generation. In order 1o establish

an mdustnal estate from the point of hgud
wasle, the cbjective should be to generate
wasiewaler which s more equalised in s lliow
angd charactenstics so that its treatability will be
enhanced andg additional pralreatment,
neutralisations can be avoided This can be
dchieved by accommodating small-scale,
medium-scalg and large-scale industries in the
IE Ilis also desirable to invite domestic sewage
ot nearby residences. Hence it is appreciable to
make a growth centre comprising industrial,

43272

4323

social and reswidential infrastructure insteadof a
mere industrial estate lor enhancing treatability
and consequently lowering the cost of treal-
men

Wastewater collection. The underground
sewer system should be considered as an
essental infrastructure of an industrial estate,
ke the water supply system, electricily and
roads

The underground sewer system should be
designed

. for self cleansing velocity

. in a minimum depth ;
L to minimise operation and mainienance
cost ; and

. to minimise pre-ireatmeant at the individ-
ual industry,

The sewer system should be the lirst infrasiruc:
lure facility 10 be executed in the new estates
However, effluent treatment/outfallfacility should
be ready at the terminal end belore the sewer
reachas the paint.

Waslewater treatmenl. The indusirial and
domestic wastewater shall be treated in a
common wastewaler treatment planl, which
should be developed in stages with the growth
of industrial estate 1o treal the effiuent with the
beginning of s generation. The ireatment pland
should be upgradable, appropriate to the quan-
ity of the generaled wastewater and the
desired quality of treatment

The choice of treatment technology shouid take
advantage of the lavourable climatic condtions
n inda, and consider the disadvantages of
discontinuous power supply, and the non-avaia-
bility of skilled and expagienced stall lor opera-
tion and maintenance. Prelerence should be
given o anaerobic treatment technologies,
oxicdalion ponds, land treatment systems and
tnckling filter over more sophisticated systems.
The necessary pretreatment at the individual
industry should be minimised. Hazardous ef-
fluents should be segregated in the production
process, collected and separately Ireated and
disposed.
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Solid waste collection and disposal

Domestic. industnal and hazardous wastes
should be separately collecied. Ireated angd
disposed Resource recovery fraom the solid
waste should be given prority

Incnerator for thermal treatment of hazamdous
waste, il necded, should be 3 commaniaciliy o
optimise the cost and £asy 10 maintenance

For satety ang lawering of cost for transporta-
ton. the solid waste disposal is preferred (o be
naar 1o mdustnal esiate with mantonng facility
both from the: point of view ot surface run-off and
grund water proltection

Emission control measures and butfer zone

Emession as well as nose and ooour control
measures by Zoming civil works, butler Iongs.
green Dens and other plantations should be pan
of design The use of vegelahon shouid be
evaluaiad in view of the agsthelic appearance
o1 the industnal estate

Gmmhtndwebmm

Eco-development conservation and poliution
abatement through green belt are the two major
components so vital for industrial activity,
whether  proposed, existing or under expan-
sion stage. Green belt development plan for
iIndusinal estate depends upan in

i) climatic factors -

ii) soil and water quality ;

i} pature and extent of poliution e o . and
W) assimilation Cdpadity of the eco-system
Nature of planis should be as follows

[ last growing |

) high and thick Canopy cover

Wi prelerably perennial and evergreen -

vl have large arez index -

V) ndaenous

Vi) resistant to specific air poliutants . and

vil}  should maintanthe ecologecal and hydro-
logical palance of the region

The principles 1o optimise the gdesign of green

beil are

0} height and canopy area of frees (maxi-
M)

ii) mean wind velocity

W)  hstance from source ;

W)  poliutants concentration rand

¥}  dry deposilion velocity of plants.

The effectiveness of a green belt in atle nuating
the pollution is given by the value of altenuation
factor which is defined as ihe ratio of mass fliux
of poliutanis reaching a distance inthe absence
of green bell to the mass fiux reaching the same
distance in presenc _ of greenbelt —




From the very beginning there’ are various
agencies involvedto promote industrial estates,
Besides the government, there are lown and
country planning deparment, state industrial
development corporation, and financers like
banks, The appearance of State Pollution
Control Board is the latest one not directiy
involved in develepment but te harmanise the
development with the surrounding eco system.
So far no department or agency 15 coming
forward oridentified to oparate and maintainthe
polivtion control measures. Apparently It Is
oreferred that the agency which is responsible
lor the planning and commissioning of the
commen tacilities should alse be responsible
for the operation and mantenance (C&M). As
observed earlier, that the State Industnal
Development Corporation [(S10DC) with its
present infrastructure cannol be successiul lo
operale ‘and maintain common faciliies. It is,

3

5.0 ORGANISATIONAL ASPECT TO ENVIRONMENTAL MANAGEMENT

theretare, desirable fo have an environmental
managemént cecperative lo accomplish the
lask ¢f O&M of common facilities. This co-
operative, therefore, needs lo have a legal
status to environmental protection charge, and
o safeguard commeon facilities and to guaran-
tee the limits it must be empowered to execule
the wigilance of the compliance with consent
conditions at the individual industries. This must
be mentioned in the consent conditions laid
down by the Pollution Control Boards. It is
preferred thal representatives of State Govern-
ment and State Industrial Development
Corporation will be the members of this co-
operative. Suggested articles of memerandum
of a cooperative set-up is presented in
Appendix C. The progress of the work in estab-
lishing the new industrial estates alongwith the
interaction of agencies are shown in
Fig: 5:1.
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Appendix A

Typical Questionnaire for Industrial Survey in an Estate

General

=

Name ol the factory / industry

Address

W oN

MNo. ol people employed
4  How many shifts do you work per day?
Cne Two Three

5  Could you give the following data for your production?

MName of the installed capacity Last year's Expected production
product per annum producton in current year

Installed production
% increase

6 Couldyour briefly describe the process used by you to manufacture your goods (please show the process
by means of a llow diagram)




C.

D.

Consumption

1 Haw matenals used

5 No

Water usage

1 Whatis the source of waler used in YOL promeses

Murucipal

(3]

What 15 the gquaniiy of water used

Usaga

Munic.pal

Damastic/
toilet reguirement

i

Indusinal consumplion

Utilities facilities other than usage

1 Mehing turnace

Fgf |

Other metaike

3%

No of such turnace and capacity

3 No. of boser, 15 type and capacity

4 Cuaniity and type of fuel used

Tubeweall

(Source in m*day)
Tubewell

Quantity/Unit time




E. Stack detail

S.No. Stack attached Is wheather

Stack Flow

1o cap existing Diametre in metres rate

Top

Eflluents
Tolal quanium of effluent discharge
a Domeslic............... m?Day

b. Industrial........ ... .m/Day

Mode of final discharge of wastewater

Characterisation of Wastewater

1 Eftiuent Charactenstics

Paiamelers Indusirial

pH
Colour
Odour

Suspended solids
Heavy metals
Organic chemical

Othar

Botiom NmYhr

Haight

melre

Temp

above
the
root

above
the
ground

Domestic
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Total




2 Emission charactoristics
Process amissions

Stack and other Sulphur Particulate Others
PIoOcCess unil to Dioxdo mater
whch connecteg i"-‘; hr TR I Hg'l‘ll' mg=m"

Treaiment status : a) Is there any poliution control devices {Awr}? Descrite bnefly

b) is there any effivent treatment facility {water)? Describe bretly

Solid Waste disposal

1 Type of solid waste aj Ash b) paperscrap c} FRubber d) Wood scrap and saw dust
g) Wel garbage 1) Others

2. Quaniily of solid waste
Tonnamonihe
3. Meihod of disposal a) Incinaranon

b Land hilling
£} City pickup
d) Sale
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Table A-1

Column 1
Column 2
Column 3

Column 4

Figure A-1

Figure A-2

Appendix B

Gives the data and compulations for oblaining cumulative flow for a hypothetical industry which
generates wastewater through batch discharges from reactors and through a continuous washing
operation

Clock time at half hour interval, and also when a batch reactor emptied, if at a different time.
Reactor wentification, number and volume at imes when # is emptied

Volume contributed due 1o a continuous discharge of 6 mYh between indicated time intervals. The
continuous discharge started at 1030 and continued till 1430 hours.

Cumulation of volumes, 2 and 3

Shows a plot of cumulative flow versus time. The instantaneous flow rates for 1/2 h interval were
caiculated from column 4, For example between 1030 and 1100 hrs, the flowwas (25.2—13.7) 1000/
30 = 383 litymin

Shows a piot of the calculated inslantangous liow rales.

a7




1130
1200
1230
1300
1330
1400
1410
1430
1440
1500
1530

TABLE A
_Reactor
Mo  Volume m?

2

1 35
2 F-3

1 35
4 50
2 4.0
5 as
4 50
1 35
3 52

" CUMULATIVE FLOW FOR A HYPOTHETICAL INDUSTRY
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Continuous Cumulative
discharge, m¥h fiow, m¥%h
3 4
= _ 0
- 35
- 35
— 35
— 7.7
1 182
05 23.7
15 252
30 322
340 B2
30 38.2
3.0 45.0
3.0 53.0
3.0 560
10 60.5
20 625
== 68.7
= 68.7
— 68.7
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Art |

An2
Ar 3
Art 4
Ans
A6

-
'

Ans
Ang
A 10
n

Art 11
Anz
An 13
Art 14
Art 15
An 18
At 17
Art 18

Ar 19

An 20

Suggested Articles of Memorandum of
Environment Protection Cooperatives

Purpose, extent and legal status
Area of unsdiction of the Assegiation

Tasks and guties

Extension of Association's areg of perisdiction
Legal Statys

Members of the AssoCiahion

Status

Status amengman

Organisation of the Associalion

Assembly of the Association

Executive Boarg

Maobilisation of funds and drawing up of Subscription list
Astessmant MEnimum subscription [cess)
Subscription st

Objections 10 subscription kst

Determination of subscription list

Order of assessment

Callaction of subscriphon

Supp!emenla:y lis

Assembly policy

Subscription (cess) from INdustrial developmeny agency
Appeal

Cbjection procedure
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An21

An 22
An 23
Art 24

Arl 25

An 26
An 27
An 28
Vi
An 29
vil

An 30

Appeal Commitiee

Rules for procedure for the Appeal Committee
Proceedings of the Appeal Committee

Costs of Assessment

Availability of land for the Association’s plants
Right ol expropriation

State as Control Authority

Legal control

Right of enforcement of Control Authority
Granting of loans

Dissollution of the Association

Rules of procedure for dissolution

Provisional Regulations

Implementation of the law
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