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ENVIRONMENTAL POLLUTION FPROM
FERTILTZER PRONUCTION IN INOIA - SOt CASE 3TUJL:S

M TROIUCTION

Pertdlizer protuction oocupian s key place in tha aprarimn
sconiy of Indis, After indepenience in 1947, fertiliser proiectinn
inlustery received a considerable boost-up in the country ap »
princin:i wotdvity, The productinn procacses of ‘artiliters are
based oii naptha; notire) €44, ooal anl furnace oil grelfycy,i In,
depenilry upin e ceallability of the rpy moterirla, Trary fnhratry
hsa an inavitalle ocontridution to the environrantal po.'it’ci sad the
fertili:ar Industry is no excepti~n ¢ the rul - There bav: b un
severcl instances of environrental eollutdon, vuer ay froo w0
%0 severe ones, srising from the fertildzer law. iear is -om eouniay,
The extcat of pollution depends wpon the age of the pian' and ths

technolosical process(es) sdupted in the TeRufac re,

M snalysis of the envirommenta; pollution prov: ams normally
faced by the feortiliger industry s presented in the prper together
with the cost economios of the oontrol meamires in the «nee studies
of 4 tyriosl plants in the ocouatry,
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SIATUS QF FIRIILIARL DRANR AR PROLUCTION TN ZMRIA

A though agricul ture is the prineipal sotivity ia the somtry
eagaging sbout 126 million out of 1ts totel populatioa of 8351 million,
the food production s not sdequate encugh 10 meet the internal dmends
and tho emergencies, Pood shortage 1s a steggering prodlem ia the
eountry,

The statistiee relsting to0 the tetal food production sad ares
wader various ereps are given ia Tebles 1 & R regpectivaly. The averspe

Table 1. Ares madar oxineinal orons Aa India

- ~(f1llon heotares)
Oreps 1000-81 1900-81 1070.71
Rioe %,.8 3.1 .4
Wwat t 8 4 8.9 17.9
Other Cereals ”.r &%.0 ®.1
Palses 19,1 284 2.4
Poedgraing ”w.5 118,60 188,.9
Sagaresns .7 8.4 2.7
Sl seeds 0.7 18,0 ..
Gotten 8.9 7.0 7.6
e 0.6 0.8 0.0
Totad 218.6 .4 me.1
= leuresr DIW, ndls IVFQ) o

yialde per hestre, oo por 1970-71 figures, for rice, vheat ead other
foodgreins wrk out %o bo 1134, 1800 ead $70 kg regpectively. These



Table 2. Agricultucel Produation ia Indis

Commodt ty nds 1960-581 1980-81 190370

Rics Mllion 22,11 34,04 40,13
tonnes

Wheat . 6.8 11,00 20,09
Jowor b 6.28 9,81 9,72
Bajra . 2,00 8.7 3.38
Other Cerenls . 7.98 10,71 12,24
Pul ses . 9.22 12,78 11,69
Total fooloraing . 86,08 82,21 98,50
Ollseeds o §.02 6.87 7.81
Jugarcane (in terme of gur) * 7.08 11,40 13. 44
Cotton (1int) Million bales* 2,87 8.2¢ 8.28
Jute ~ 8.51 4,18 3.81

* one bale weighs 180 kg
Sources DAVP India (197R)
aver=ges are 30 %o 40 pereent lees as oompared to the yields i the
developed countries., Rxtreme dry elimete, lack of mutrients in the
soil due to intengive oultdvation over years without replenisiment,
improper malagment of faras, lack of preper ecquipment, prevalenge
of plmat diseases, inadeifpfite plant protestion from insecte and 1imited

uee of high yiadding varieties are osome of the inhibitive factore
affecting food production,

During the last 28 years of 1ndqondonoo, there has been o
rising tempe in the agrioul ural production, The land under oultiwntion




has incronsed from 214 million hectares v 195051 to 274 mililon
hectar:s in 1970=71 togsther \Ath {norensa in the ran:re of crops
prowd (Tshle 1), Yh finaanial sutlave for tha prodiction .~ £ tde
itsera ~ul hybrid me..os hows 2730 baew ‘e odng mrlag Whoge e po
In £:0% the groth of the firtdllzar Yuuater “aw bew “an o 41 -
durt .y *hene ;- arm, bajing 60-fold In tame ¥ the fuvestinant (bl

8 ¥ 4)., The inports have registared a stasp fall ovar thias pericd

Table 3. Growth of fer%llliser iadustrs iu Indias

Canncity ne t the __Investment (i, million)

rors i R
N | LPv S —-

1, Upto the end of
2ok 1082 16,6 19.9 180 20 "0
2, 1338 2.8 45,8 870 80 W)
8. 1561 238.4 82.8 870 80 500
4. 1X 168 842.9 1867 1480 300 1750
8. 196607 1024.0 412,0 1000 1800 W00,
Total 3870 188¢ 8450
6. 1983.74 $180.0 238,0 7800 &.0C 1K)
7. 1974.79 7780,0 420.0 NoA, N.A, 3000
8. 197981 9280.0 480.0 N.A, NoA, 5800

N.", Fot aveilable
Source; Times of Indie Directory & Year Book (1778)

apparently due to intengive indigenous production of the Certili:ers

(Table 5). The total investment during the Taird Fiv» Year v.an  .oriod




Year Target AMtaal
1966.87 1.57 1.20
1967-88 2,18 1.17
196889 2.00 1.07
1989.70 2.00 1.9
1970-71 3.2 .18
197172+ 4.03 2,80

* Provisional

Srurces Times of India Direstory & Year Book (1378)

iy ﬂbl‘ 5. v {e v
000 toqnes)
Your N P  { Ltal
198689 ser 188 200 1185
198970 687 ) 164 928
197071 o 52 228 f

Sources; Times of Indis Direetory & Year Book (13'73)

stood at 11780 million, A% the ad of 198607, the total investdent
in the industry mounted %o =540 atllton iaeluding i, 1380 aillien 4a
the priv:-te sector, The estinsted investment by the end of 1978.7¢ is
ks, 13000 mil2ion for o production capacity of §.15 million tonnes of
adtregenous and 0,285 millica ‘onnes of phesphatie fortilisers,

In respect of fortil dser Sohgmmption, however, Indi, falle
behind all othe: developed ocountries (Teble 6). In order to ressh the
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Country . Po0s kg0 Btal

Asla .. 2,72 2,02 10.99
China (Taiwen) 189,88 4410 6s.03 02,33
Jpa 18.7% 108.0 104,98 348,01
Rep. Korea 128,54 51,98 0.8 204,78
Indis 6.87 1,68 0.0 948
Philinoines .78 4.%0 4.8 15,81

Source; Times of Indis Direstory & Yeer Book (1978)

rate of fertiliser conmmption of Japan, India will heve to inereass its
eonma>tion rate by 30 times in aitrogen, 60 times in Py0g end 116 tines
in Kg0. In gensral, Imdie will have to increase the fertiliser conmm-
ption 38 times to be sble %0 achieve the rate comparable to that of
Jepaa, The rate of investment correspeadingly will hewve to be ineressed
by B tines if the priee indices are empeeted %o be stea-dy. With
Anflation, thees figures will have %0 be adjusted secordingly, The
orueial aspest 1s et of the investmeat tut of the actual coastrustion
end commiselening of the waits. In erder o schiewe self-relisnee in
feod predustien India will hew %o underteke o massive iavestment of

approxinetaly W, 450 Mllien in & ehort period of 30 years or alteraatively
will have %o impert the fertilisers,

There are over 80 fertiliser fasteries of wrying sines ia the
private ;ad pudlie seoters vith aa installed capesity of about 6.4 alllien




Neme of fectory Cq(s'atv ia terms of X
Ixnlssta ia nredestics
A. Diblie Sester
1. Pertlliser Gorporation of India
ﬂ; .ﬂlﬁl :
sRgal
o) Trowbey s
4) cor -
o) Nemrup ™
2, PACT (Alwaye) 82
5. Seyvell limite s
4. Rndisten Steal (Rourkela) 1%
:' WM. mno:"o- Mlaate) 84
. { ]
Ptal +
3. Iximate Seetex
1. GSIC, Gnjerat 2
z. » l‘m 200
8. DM, Kota 130
4. Ooromandel 8
.. onono ’m »
T e i ovey 0
7. Othere (]
Total ™)
TOTAL CAPACITY 1% PRODUCTION ( 4 + ) 1,84
A. Dahlis Sesfor
1. ':)ﬂuh' Gorporetion of Indiq
Jargepr e
&‘ Nemrep (Repanston) 158
e) Sarami e
gd; Taleher 220
e) Ramagundwm
%, 7ACT (Coshin Phene 1) brH
8. IFP00 Xundala, Gnjarat 2

b. Erimte st Pa e

1. Mm’b‘

70, CAPACITY MOER mm&m A+
e dee e e
Sourees Tnes of Mai, Directory & Yesr Boek (1973)




tonnes per year (1971-72), MNeny of thess, however, produce fertilisers

a8 a mubsgidiery to their main products, Out of the 35 pnblic 1limited
eoncerns neaufeoturing fertiliser(s) as the main product, 8 mesufecture
nitrogenous fertilisers sad others produce phosphatic fertilisere (Tables
7 £8). The major grovih 1s in the pudblie sector which has larger units
and scoount fa 58 perecent of the total installed capaelfy,

Table 0. Dale on espesity vis-o~vig productios of

Yaxiona SexSillizers
(*000 tonnes/vesr)
Lrpe of fertiliser -____gu.zp
nro-ieed Bo, of stalled Actual

Jnlte _ csopedty  ocroduction

Amonium silphate 183 14 ] 622
Ammotiwm phogphate 2 188 98
Caleimn amonimm aitrate | 800 410
Double salt 1 122 14
Nitro~phosphate b 270 204
Urea 10 1878 1287
Amonim chloride 2 69 »
Di-mxmonim phosphate 1 108 1]
Seperphosphe te . ] 100 789
Triple superiiphosphate 1 7 ’
Urea emonium phogphate 1 280 wr
Camplex NPX 2 01 ™
Total 64 6399 mes

Sources Times of Indis Direstory & Year Bock (1973)



The process teehnology and the squipmeat of the fertiliser
Plants are imported, efther ocmpletuly or partially, from countries
14ke, Germany, ¥rence, USA or Japaa. 1he savi;ommsntal po!lution
ooutrol meseures and the required aquipseat, however, have becem
neglected in most of the Casés and rarely up-to-date teotrialogy wau
offered, These aspects ought %o have been thought of aud 1acluded
in the plmaning stages thamselvesg,

For want of the provision of contral Reasures, the vasteg
from tos (artildiser induetry create savironnenta) pollution 43 al:
the thres forms vis., air, liquid ead wiids. The types of pollutents

the production of steen, nspthy donlﬁxriuﬁoa,, aacfegturs of salphurie
RSP ISP
aeid end other whioh require heat generation,

(2) Huaridagi~- M™ise pollutant is releaged during sexduletion, o
tharm=l processing of phosphate ro0k, The other prodesses nommally
Pesul ting in the misgions of flnorides are; Nanufasture of normel
®perpiosphate, remeof-pile triple Sperphosphnte, wet process phog-
phoric eeid, and the produotion of gramnlay triple sunerphosphare,
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resctor, dryer mnd ecoler vent gases, These sre relsnsed as gassous

enmoiia admbor-ondbymbuq\d\hnmmodnurdm

or recovered by servbbing ith phospherie asid. Amonis pleat eompre-
seor and valwe glaad leskages also ralease gaseous mmenia %o the alr,

(¢) ol chlorides= This is ewolved es a fine sub-aicron fume
during the mamfesture of various NPK fertilisers. It requires high
easrgy seyubbing for effective removal,

() mmeaiwm Alicaigs- This, %00, is swived as o fine sab-micron fume
frem NPFX plents abd requires hMigh energy ssrwbding for removel. The
iergy requirmments are, howewer, less thea those required for removal
of mnonivm chlorids fimes.

() Eitrcis sxidam~ T™hese fumes are gemerally evelved ia the produstion
of nitris seid in the eontest Yype plaat, A %all pasked tower providing
sorubbing vith valer een bs used for thelr removels Altermstiwely,
these oxides ean be scaverted by meens of ssyubbers or tall ges ecatalytic
redusers 0 cther forms and removed cosvenieatly,

The average valuss of werious air pollmtents frem fertiliser
iadustry ave shows ia Teble 9§ vhieh gives o fair ides of the pollutica
potential of this industry,

Tle o. famaraties sutmet of fuarw sfflsmty:
| ] of preduct as surveyed by NEERI

Nat w’hg?‘m_ ——Qmmlex fertilises _ Saloturis asid
Og Dust I my %2 Meid
' Jnat. Alat.
‘ A® ." g.u ."' 'Ou oo” 00“ 0.023 'olo 7.' 1.u
Lobe 10 167 8.0 155  0.67 0.08 0,028 N.A, 18.5 8,78
g 8.0 N, 584 1.8 N, L8 N 0.48 do.plemt Ncpawt

... s P} '

frontrol equipment, ***Theoretiesl ealenlation oa data supplied by the faatory,

, 0 N @ g 2.4
{"Besed oi sotusl eniscion wurwey, **Supplied by the fastory as per perfornance of the
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Matee Pollntion

M average-sised fertiliser fastory produses a large eeatity
of wustevater ranging from & to 6 ngd. The wastewvater oontaias o
veriety of polluting subetances sueh ass
(1) Carbon glurry (vhers partial oxidstion method 1s used in the
gessificetion ste; or in conl gassification plant)

(11)  Gorubber wastes depending on the prosess used for gas
purificetion, such as

(a) Mamoethenclmine (MEa)

(b) Arsemto (as Asg0y)

\¢) Potassium carbouste (Kq00y)

(4) OCamstte (NeoW)
(141) Mmeaie-bearing vastes from emmonis oad ures symthesis wi tey
(1) Ores aad amente-bearing wastes from the ureq aathesin uai teg
(v) Mmonium sulphate vaste from the Ramufacture of mmoniwm

sulphate;
(vl) Prosphetes and flworide oontaining wastee from phosphorie
esid planty
(vas) :1-.‘:- phosphate mad mmenis fron ammonim phosphate
-

(vi1l) setdie epillages frem ®lplmris aeid plamyy

(1x)  2eid frem regemmeraticn of catisa emshange i tg;
(x) Alkali frem regemeration of sation emshange i tey
()  Osoliag waters; e

(xi1) Dumestis sewege,
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Salld wagtas

S0lid wastes from the fertiliser industry oomprise mostly ofs
(1) Aresnic trioxide and carbonale in the potassia 1arbonate sludge
which 1s removed from the v troo «»s nrnasas for genevativu of eniien
dloxida, Arsenic trioxtie eonixin: 9§ aludge ranges frow 6 to 18 o/
010 0. urea oo luced, Tt is Mdghly toxio and diffienlt for 14 sposnl,
(11) fluorides from the ®per phosphete nlaste; (114) calefum sulphate
fron e srowphorie acid pleats; end (1v) Just ecllecte; from hend)ing

plants rn1 c atroi eoulpoend which cannct be reevelsd,

™. Hetional Environmen tay dnpineering Ka-aapab v (P
(NEMRY) | Noppup ‘4 aotively engaged in the levei. mei: >f egonomie
snd efficient indizeacus krow-how on pollution adatoment prooedures,
It hes ociiugted investi stisng 1n o Bumober of fertildzer plants in
the comatry o :msers the rollution potential; io ‘levealop methods
of treatment end to ®igzest remedial measures eni improvenen $54a
the existiiog plents to aohigwe better eavirommental rollution control,
A st of these fastories s glven as Apnendix I, Besides the srvey
and the iavesti,.ations of the extsting Plants, the Ingtitute has al @e
reidered nessistenss for the Proposed plants s repards the site
salestion, design of sontrel equimment eto,

c R ‘.‘l:zmx‘-s

Case stmdies of four salest fartilizer faotories are presen ted
balov in detail for appraisal of the existing savironmental pollution
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ostets ond the NEERI'g effort in ewlving suitehle procedures for
pollutioa control together vith the associeted sosts.

z‘ “x l.l

The plant is located imlends .oout 120 km from ses ox a river

in watern India. “he egpacities of the verisus units a given belown

Tita
1. Liouiu smmonia (anhydirous)

2. Uree () Pertiliser grade
(b) Technical grade
§. ulpiuric scid
4. Phosphoris eeid (as Py0)
8. Oomplex fertiliser (a) smmoaium phosphate
(b) di=mmionium phosplate
(o) -noni: salphate phosphate 800

55§E

d 388

the effiueat mmouating to 17180 a%/day (8.7/ mgd) predominmtly
sontaln free end mimed smonias, ures, oil, gresve, flucrides, phophates,
sreenic ete (Table 11)., rmonis is toxic % fish even in low soRoED-
traticas, Arseaic 1s Mghly toxie %o hman baings snd plants, 041
oad gr:ase are knows to create wsightly conditiocnas,

BERR] ecaducted s ssmitary survey of the two rivers receiving
the vastowvaters vhich showed that the rivers were heavily polluted over
a distsnce as much e 11 km fyom the poiat of conflusace of the dw

rivers,
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Average flew = 3, ngd
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Obserwtions oa the existing treatment unite showed that the
procedure of mixing up the factory effluent with the sewnge after
treatment of the lntter in an oxidetion poad and their discharge inte
# welerconrse which mcate ths »iver after s d4atrnes of km 1g feor

from setialact:ry,

Mter » detailed 1itarsture survey, leboratory :avestigating
and pillot scale experiments, NEFRI proposed the folloving trestment and
dieposal alternative schemes for the feetory effluents together with
the ~ssociated cost eatimates:

Oost estinates
[ ]

Scheme Brief Deseription
Cpital Recurring/
~DAAE.
1 feomoaia removal by air strippers sad
dieposal iato river $.0 2.1
11 Mmmonie removal by simple lagooning
and disposal into the river 28,0 2.4
11X Amonies removal by nitrifficetion ead
disposal into the river 52,0 5.28
Iv famonis removal by aitrification snd
denitirification and disposal into
the river “.0 1.28
v Storage in temke end disposal of
watreated efflueat into the riwer
during monsoon .3 8.0
I Pumping the efflunent for irrigation 68,0 0.50

* One lakh = 100,000

All these schemes are teclmically feasible. The choies, howmver,

vill depend upoa the local fasters sweh 88 land avalledbility sad the
eepital sd ruaning eosts inwlved,
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Brsicdes the sbove treatment mnd disvoea) el tarc-tiveg, the
Sreatmant by nxidation poii aleo ep-ei1ed feasible, This mode of
treatment is knrwn for the Jegst capttal ecste and very low runuing
costs, Hovever. the (o' vequiressuts ar< oo aillerstl higher than
any of tre schemis ; ruposed abowe, ™ 4. tdenlar Jactor7 has init! - ted
this trertomns wethos ar o mmall oc 41~ Witar the guilaec: f ¥R te
g%t an aes of he watimates of tis mwonie remova’ effinimey sn. the

lead requi ements before a Ii.si de:.aloa oould be tekes,

Adx Pollution

"¢ total emiasiona from individeal unites u:eche r80 ner day
are shown in Tahle 12. The silphurie solc plant "0 uc antrole for
swiplmr dioxide or suvbur trioxtde vith 'ow ¢ = helyh of .. neters,
The complex plart aleo had no dust oontrv. s, The ewiass ns o the
plsat csussd n severe demage & the meng. crons 41+ -, ar of shout
5 kilometars., "he damage w»s more 1atenaive 40 . sorthes . pgq
south-east directions since we vind wez redu: ‘nand 48 thewe i reaticas
duriag vinter aud wmismer and WORSOOD Mol ih® repeniively, The satingted

loss of msugo orops alone rwm iate thousends of mipess.

Bemedial ms:mures

Based on the extengiwe survey of the fsactory, NFRRI suggested
She following remedial ufasures

(1)  Tostwlation ¢! setd mist Wintnutor on %
plaat 8. o0

(11) UMiteation of the awonioal effiueny [yom (i
?lant o sexubd t ¢ suly fw; Sioride, te? 4t
Tur o awrglon v  semoniug mlplats 68,.00

(M4 lnere:ie i5 s etk hatht N ) meters w -
® . sinen ey Foundaong gonld ot ke 8 wrviep load)

G S it . ol
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Suffice 1t % say that on inplementetion of thess recomnends-
tions, the coneentratiomsof various gaseous pollutents at the ground
leval vare brought dowa %o 10 peremt of the earlier valwes,

daldd wvastes dimosel

The festory has problem of solid vasta disvosal espeeially of
saloiun carbonete aludge vith areenic Wrioxide esonteined in the evEpO.
rated soncentrators from the OWC preeesa,

mn-tm-undwo esataining dludge per tomne
of ures rmd hed ssowmmlated thum\uhuhmhpbuhmokg
bags packed individeally for over o peried of 8 years, Btinately 1¢
vas disposed off by the pleat sutdorities o spproved by the (svermment
byutun‘uﬁﬁmluuhn-dmm&-\dﬁl-ﬁick
.-tudm,&-m.mtmu.rrmomum vith o
spaeing of epproximetely 100 Beters betwoen coch drum, at places vith
wvater depth of approximately %0 mefters,

RLARZ 'R

m-;n-u-m-uh.muvuubmw
residential erees north eide of a dardowr. The installed capesities
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Jatar nallutios

The total wolume of the effluants from the pisnt amounts to
27, 300 ns/dqy (6 mgd). The sverage consentrations of the major pollnt.

ing constituents ars given belows

Amnond 1800,.9
Arsenic 7.0
> AY) 0,0
Mluorides 370.0

The offects of the wastewnter dscharges have not been stuited
in de'sil as 1t flows 1nto the ses north of a harbour and & greel smuatry
since aea water alforde considerable dilution becsuse of the tide wowe.
ments, Mortality of fish and other squatic organisms vas reported ir
the vieinity of the discharges.

Alr nollution

This pleat has relatively poor air polluticnu eor trol neasurss,
Sulphur dioxide and sulpmr trioxtde firom lzm‘ plant are dissharged tyem
a wory lov stack height of 22 meters without say controle. HMnilerly,

30y ¥y snd partioulates are aleo fairly high due to insdequate control,
The emissions are givem in Tabls 13,

The festory 1s surromded by a residentisl sres. In riev of :he
eemplaints, e air cuality survey vas conducted sad ssuses of oompl ~inty
vers studied by NKERT wherein it was fowad that 303 mist wes th: sein
sourcs of pollution, Air quality deta is presented in Table» .¢ mnd 18,
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!B (tonneg/day

Produet ~Zroduction csoaelty _ — Existing exiasions
plants Exieting N0, Dust

SO: "“5 x
Mﬂ m(m) 3.3 0.5 w -
Urca 500 - 4.0 - 4.8
2 e
Complex Terti- fluorides 0.6
lizer {J1p) 900 (800) 0.8 -
ms w - - 201 -
H2304 200 2.7 - - 0.78
(acid mist)
Methanol 100 1.0 - - -
Stemn -sneration 60 tonnes furnsce 5.8 - 0.5 -
ol 5. 3)
otal 11.2 4.5 2.6 5.8

Mlgures in bracket indicate production rate at the time

of steck sampling,
[~

Tahie 14, Az ovality data for Plant 't

Total no, of Treshold eoa-

Pollutants observations  eentration
nade wbieh most cbser~ Mo, of oocour- Maxiave values
ved values lie, renceg o - ppR
pPpm
Salphur dioxide 180 0.02 20 0.18
Eitwogen dioxdde 180 0.01 18 0,08
Amonie 108 0.%0 20 1.7
Rydrogea smulphide 10 0.008 20 0.07




Teble 15. Julpbux dioxids gososntraticns 4% the dewoulnd

ammuling atatlion
Day Alplmric ecid plant under :Julphzz-ic: s0id plant
controlled opereticn (ppm) _  alo

3 0,017 0.0

4 0,048 CeX'3

8 0.021 ~$d

4 0.008 0.007

] 0,004 0.010

#r.6R] made the following recommendationss

———h
(1) continucus operation of the sulpm-ic aeid
plant,
(13)  4norensed cepacity for ths sulphr::ie aoid
storage e J g, A
(444) 4nstalletion of seid der.s‘ers ¥ 3,00,
and (iv) inoreused steck height fc. diecharge from
2 meters % 80 moters b B, 0NN

Further, discharges from ammonia compreisors, urea plent snd
NOx plant were studied end better cperational sad oorrective neasures
were recoamended % preveat leskages from pup glande o swmorta, arsedic

ote m C,N,M).
The recommendations are wnder implements tion,

2alid matas

Sinoe its inesptien,this plent i discharging 18 gue o aluigs
Dioae

per tonns of ures sad this wete_along vith its efflueat oontinvouciy




inte the ses vhere 1t is dlluted by the tidal sotion, Yery reomtly,
s objestion has been raised %o this, 3Steps sre being tehken wader
NEIRI's recommendations for inetalletion of evincwtrators fey the
arsenic crntaining solid waste. Ultimate dispoxal Wil be inte the
see 32 the form of drvms wvith coment raniting st « dlatemes of 200 km

awvny from the coastal area,

Total cost of this process vill be N, 80,000/~ out of wviioh the
evaporetor wuld ocoat abowt M, 40,000/~ for the masoaary conorete pans
sad abovt ecual smount for the paoking aad storage fecilities., There
vill be no operstionel costs oa thig oxvept for employing ¢ peeple whe
vill gether the waates from the Pats sad paek 4t vith nesessery pre-
oautions, The salery will smowat to &,10,000/- per yesr,

:Ilﬁlx "i'

This &8 ons of the largest plmits lecated on o oulf vith
installed esproity as wmaders

Mits
1. M.
2. Tres

8. Ripmriec osid
4. Phospherie eeid
s. DAP/NPX

The pleat 15 losated ot o very eritical plece neer & guif which
18 a herbowr ead o valuahle fisking gromd for e leeal pesple.

TR R s
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datex nallution

The average charseteristics of the ocombined effluent fron the

feotory are givea belown

Teble 16. (Charagtaristies of combised efllnant

Flow before the tresthest - 18482 a¥/day
Mlov after the treatneat - 14802 8/day

Ocastituent M _M_
2818 182 (1 7]

hmonie

Uree 4118 280 4116 e
Chronium ” 8.0 ” .5
Phosphate 04 25.4 4 »

The difference ia the esmdined flov Defore aad effer the tresd.

?
&
3

neat 12 Jue % the reuse of treated offlvent from the precess ssndmsete
(wmenis plant) videh mmousts % 1680 nd/day.

The festory vill be diesherging sbout 16482 a® of effluvent per
day eont-ining 18 kg of mmonia (0,23 pereent of the mmentity osroduced)
4118 kg of ures (0,88 pereent), 88 kg of chremiwm ead 354 kg of phosphates,
T™he lessee in smenis end wres are very lov os csupared % sbout 1.8 per
cent of mmenia md 0.6 pereent of ures reperted ia other plaats, The

§ M e R N e o

|

4
(
i

faetory 1ieelf has prepesed treatneat mcesures for removal perticulerly
of o1), areenic snd smenia.




The suggested treatment, bovever, vas not adequsts t proteat
fishing grounds, harbour struc urea sod amatlic 1life, Also no treatment
for chromium oeariug conling wvater blowdown was yr.vided, Henos the
chymium oontent fn the combinsd afflveat (8 * wg/ Lt L Rlatye thea cue
presorined 1im L {1490 R oF 1 wgfl, A Awy the aombiced sffinent
fror he .ra’nare’ imeti i plaat betay adi~ . wposer L 0w neutre | e
by Lar i vory with iiwe or sodtum ar ‘roxfde, in e <rhvse pronosed by
4% RI hxa 1s teken asars of intrinsioally, The icoutment and 1 sposal

sltorn.vives 1nciude the followin. ros ghant sy

(s @ atripping of wastes for pooes- waing,
(44 M xation of ameonis wid newtralir.tfon wAth 1oidie vaste,
{417} risoval of o ~wme by s:id and lime t antmsit, end

(1v) won - atratios of ¥ process aludge by ecncautration
Irs g mnd controlled sea 1inposal.

gl

le sstual emissions of various air poilaty wy  ru leer 1

flbl‘ 170
Tabls 17, Exeducte md exlaalons from Plant ‘C' (onrsa/der)

Product Produetion __misslons |

plats Sspeoity T B " Thet — ToId ulet Tuorides
Ammoniu 1100 9.18 2.2 - - -
Complex fert..:sar €00 0.87 0.24 O - (it kg
Sulphurie s0id 470 4.89 - : 1,18 -
Phosphoris retd 188 - - - 0,666

Tote: LS P i1.40 16,14 1,18 0,890

T I T N R N SO



This plant hop well ocontrolled anissions exoept amsonin i
salohuric acid pleats which show nigher ddacharges »sr unit of
production, Ures dust flow fv aiso higher mmouwntin;: to zmout 18
tonney pear day. The fwatory has bean sdvised by NE/RI
(1) to install additionsl wet scrubbers for nres and the

oomplex fertilizer dust, and

(11) to increase the chimney height to 75 meters iater for
the milphuric eeid plant vhen felt necessary,

Ustailed cost estimates, however, were not prupared,

saldd - rise

This plant hag no prohlea for solid wastes disposal., It
slresdy hns s evaporaftor concentrator and also nechenised packing
ayetem, The cost of disposal is included ia water pollution control
squipment by the feetory at the plaaning stage. The uludge contain.
ing ersenic is lowvest of all the plents studied smou:‘ing *: about
8 gm/tonue of urea produced,

ll ..x i n.

This plant 1s loceted nrar & mes beach on tho west coast, It
vas eonstyucted and commissioned during 1978, The ocepacities of warious
uwaite are givem balowy

s Sanesdty (toansa/day:
1. Axmonie 6%
2, Urea 119
t R Complex fertiliser (MPX) 838

The phosplorie aeid (130 tonnes/day) is being imported.




Matex _sallntien

The ofluents from varions waits excent the uree plant (6700

8¥/day) 111 be diaposed after chemioal treatment into the sea, The
efflnent from the ures plant (3500 » /day) s ntilised o 120 hectares

of 1and for irrigation purposes whieh is satiefectory.

The eherscteristies of the offiueat %o de discharged %o the
00a are given in the Teble 18,

Teble 18. Charssteriatics of affiusate disshersad e sse

Characteristies Treated offlueat 1.3, 2400
1. Total suspeaded solids ng/d Approx %0 100
2, Partiale siee Less them 200 micron Lees tha 850
micren
5. pX 5.5 - 9.0 5.8 - 9,0
4. Tempereture,®o ” 7S]
5. 3.0.0. mg/A 2.8 %,
6. Odle end gresss ng/) mex 1,7 10
7. Phenclie compeunde mg/l BaR lees them 3 10
6. Cysnidee as 0¥ ng/2) rnax less them 0.1 0.2
9. Smlphides as 8 lese tham 1,0 2.0 :
10, ;?j‘; :.'.’"' o g_: i
11, Insestiaides m1 " |
12, Totel residusl ehlerine, ngA mex less them 0.5 1.0 -
18, Flworides, ersmise, ete ng/l lees them 2.0 * Less than 2,0 ;
(As 0,78) i
T @ A% the Vine of swmiling s Salvils U mog o valnes

m hm t.o - ‘.o M.
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The effluent disposal system was degigned and ocomstructsd by
thas factory., The dischsrge point is located st a distance of 100 meters
from the lov water shore line and at a depth of 3 meters beslov high water

and 1 meter below the lov water levels. 3Jea polliution survey hasg not

been corried out,

Adr ool lnticn

The emiasinng from thds fectory are showm in Tab'e 19,

Talle 19, FMW
tonnes/day)

Proliet rroduetion
plmol cavscily 3 Mg got g Yiuorides Wox

m’.” sw ,. 3 '. A. - - - -
Orena 1140 - 1,458 4,08 - - -
Compley. forti]iser BS0 R.A, 0,438 0,785 - Nehe =
tamn - meretian 18.8 - - s.28 - N.A,
19‘ 1 10‘7 ‘o785 3‘” - -

This 1s one of the best enntrolled pleats in ths country for the Aiecharge
of po’lntents, The stioks are designed vith heights from B0 meters to 8C

meaters s as to give o maximam coacentration between 78 % mqu/h of
sulphur lioxide st vind velocities of 1-3-8 & 10 meter/hr.

N"'R1, therefere, hed mothing % recomend ss additiond ) esatrel

mengUTras,
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Rld suates

Te plaat produces about 10 gm of slud:s ner tonne of ures
producei, Tha original prosoesl was to proviide sa swiporator, but
sonehsw T.: mansgemeat id not €ullow up the recommen intion from the
plaat s> 17-r3 snd had atsvted d4scharging arsenic trioxide ocuvntailie
ing sb.: < along with iie 1liquid wnstes. This resulted in srsenic
coicenzrations as high ss 6 mg/l as against the u.nuacturers reccm-
meadstion o 0,75 ng/l. 1In 1972, this factory had » severe sccideat
due . “uw burst of the glands packing in the recycling pumpe resulte
ing in m-ssive arseaic coacentration of 50 mg/l vith n heavy figh
kil »i: 1@ heach snd the plent was forced to be closed o .. the
recuc.” .- ihe Covernment, § HRI undiertook an Investi;ztion 1
recon: .. od imnediate sspuration of the arsenic wmatau iis evaporatian
and coaccatrstion followed .y ewgy packiag of the solid westes for sea
dispoarl, Fnctory has elr=ady implemented the suggestion and the cost
of this operation works out to M,20,- per day. This 1s inclujed ia the

estinatas for water pollution control prepared for the plant,

ifter its commisaioning in 1968-C8, Plant 'A' had not even
provided for any treatment process nor did it hed proper disposal
systam of liquid efflueat such as a chennel %o drain awvay the liquid
effluants, This resulted in flooding of the large lov lying areas
arouad the plant vith gypem poad efflueat full of sreenic and ssmonia
oto, .Juriag the smme period, 1t had also a breskdown in the emonis

S
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egmpressor remlting in very bigh disesharges of econcentrated ssmomia
4n the licuid efflueat, This resulted in the death of cattle on a
large seale. After investigation NEFRI sugrested construection »f wa

outfall cihmanel »s -+all ae the trea’meat nr . asaes,

In Plant 'B!' 2 orobe wse 0o du .-t . $EMY $ato the mev iee
of siiden diecharge of i, and S0g IB wie: .c0 % the piant, " he
condensers between the oursscutive ocntect wal.y of sulpmris wid
plant were corroded due o intermitteni oper:tinng and antry of oxypun
with perforutions resm.iting in emiesions of lcrge uanifties »f suintur
trioxide an. said fumes emaing severe dmmage il ocompiaiats *rou the
resideniy ‘n the vieinity wvhich is a popvlated sone. WZERT gug, seten
continuous oyparsi‘om JAth zidition storage wita waitabia xt rai te

prevent smch oecurrenang,

In Fleat ‘(7 whicr 23 located omt & sew-coast. very recently tims
operstors diseontinued the 1:e of consentrators for tie .yesai~ sl
insdvertantly, inereasing tiw arswnic content in the -flusnt * " mg?l
as agelnst 0.78 ng/l 4 tne originally eontmlled dissharge. “Ywultee
neously, the feotery hed a breskdowa on the wetroeoks limid ..r ulaticn
pup, Thia dissharge vas mixed With the eombined effiuvent wsd put Litw
the sea resulting in s very high fish kill acar the point of 4. rohari»
st the besch, The Govermmest, therefere, had te order for amt low: of |
this plant and a prebe iato the emse, EERRI, as cde of the priucivel
nabers for the lavestigation, identified the mnurce of diseharge ema
reccameided strist usege of the ecnsentraters %o preveat sesh an
episode, Only after s witim guarentee frem the plant owrirs ant
operators for implementations of NEERI ressmnendations, thy wvermmae ',

alloved the plaat %o be recommissioned ia November 1978,
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Yot mother instanee may be quoted where phescl removal wait
4n s 002l daged plant wme out of order remlting ia grose pollutioa
1ia o importaat river of the ecuatry, The sctivated aludge unite were
impronerly operated resulting ia aveatmal breskdewn. HNFFRI reeccumended
%0 modify the operationsl pattern vith staadby espacity %o preveat

regurrenca,

These episedes indisate 2 pathetieo sitmation in the fertiliser
iadustry in India en sscowmmt of impreper eperatioa of the plaats, sad
lack of preper naintensnes of equipnents, Mhis {5 » wetly due
igrorsnce or WMavarencss of the fastery muthorities sbout the pessible
eavirommental pollution hasards., This eondition hes not enly resulted
18 gross pollution but alse a congideradles ecshemis loss %o the plemt

oOVRers,

Costs for the provisiea of water, eir and 114 waste pollution
oontrol measures sad their operation for thess case studise are given
ta Tebls 2O,

Table 2. W

dr Pells- Vater & %5114 Botal Prednstioa fum |
Nnat tion vestes pelln- B /day fteane/dey ia esst inerecse®
M/dax __ Sos bn/dax VT

2,08 O.2
6.08 0.8
2.84
5.08




- 33 -

The costs for air pollution control sppasrs ¢ be almost one and half
%0 tulce thet of water and solid wmstes pollntion contrel ~er tonne
of production, The overall eosts for control range from M, 2 to § nor
toans of the fertilisers i.e, 0.2 to 0.8 per cent vith an averags of
O.4 oear cent, These costs are sxtrenely lov and a sma)l fractioa of
the normal fluctuetion in the production costs as well as the margin
of profit for the factory. Therefore, there is no resson vhy the
factorins cannot esconomically incorporste the control measures,

The case stndies, however, do not inelude the factories thet
are ald and mmall 4n sise vhere the profits are wry marginal =ad
sapital investment lov, It will be mecessary %o underteke a study for
assssraent of cost soconomies of savirommental pollution control
neamres for these faotories separately.

AIAT0S O _KNYIROIRUMTAL POLLUZION QONTRGE TN _TNRIA

The present case study represents typloal exmmples of the extent
of environmental demage %o the vicinity of the 4 fertiliser fectories,
There ere over 60 major fertiliser festeries of various especities spreed
ia Jifferent parts of the ecuntry, Added to thess are large refineries,
petrochmical esmplexes, synthetie fidre nmaufesture and chemioal
iadustries snd several others vhich cmse severe pollutioa in meay
pockets of the eouatry,

SUIRORGNTAL POLLNIIAN QOKINGE, XFPORT. TN THE COUMTRX

There are ssweral orgmmisations setively eagaged ia the flald of
eavironmantel enginearing in the comtry., Their role is briefly described
balownn
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serubbers ata., 1 o» Iunstiluie alg roders s’ S L

hy way ol oremacation of epecificiiulin. and 4ne o nmen o .z Laduatples
to construct the gonlrol squipment, N/7RY hag alse ths orgraised services
l1tke irsining, psv-nifssiions and dooumer tation for tisssmi-.aiion of

informaetisn on tie sconomios ¢f tus prosesaes dewelopsd 2y ‘Je Inatitute,

TR L RIS
o ,

his ‘v hé apex body 1n the (ield of enviroamantal pruteotion,
The -ole of tui: organisation is tc inwwotigate tor» major projects at

the dnitlal rteges of licensiny sid plemaing end to recomescd wad porove

I X e U
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locatinne of the factories in coannsence vith the nstional policiea,
It nlso ocoordinates interminieteriai issues on envivormental pellntiou

econtrol,

GG ¢S “ N a1

Yo arrcat, tdon 1s afflii ted o the -Avicy i Tudustrieg
and hes : -rincipal role in laylag lown he aorms for v rious efflnents
80 ~unt to cpHent anvipoaucalal alr scd weier quality stenderds are
meintoined, o PI le setdwul, sssooletes Jith tue I.: 1in this lmportant
tesk, bout 7% gtun-x .5 arw alisedy lsil aow on uhe envi ronm.tel

protecti-r. vi W1l . i eaLther . ere ta L. s lige

(4) ML ZB: 0 O e s Oy GOV LRGN, g Lo Lt

™o ealee” ubliec Henlth & Lovironcaental sa:? ser ag Orgapissiion
(CPE”™ " unicr Wi lafstry uss i sctive role in focauletion aad imnlee
menl-tirn rf the mliv ond weooer v utdon cur el LA d ation,  deter
pollution runt 1 act tew com i Lrce wory srecently (Mey 28, 1972
end alr po™Ivt i oo trel LITL ts iu the process, Lawe i s proviie
for control ¢ #ffluent fachs: ar Loth praecus . * 13 a4, 2t the
various factories and suthorise the cr-utiom of acanclas with finamcisl
and legel powera for vigilanse on impiamontation o s*.anderds 25!l down,
These a:oncieus will alsc be responsibls “or overali minagement of the
envirenm ntal pellution control of water sad wir, particuliarly arcund
the mman settlements a~ vell as indvetriel «stablishments,
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(8) BOUIENENT MAMCUFACTURERS

Indin hes nOoV a coRsiderabls experienes over a period of %0
years in the fiald of eaviremmental eagineering aad has el mammufactured
meay of the control equipments either entirely imdigemouwsly or ia oo0llabo-
ration vith their mericen, British or Germen cowmterparts, Thers are
about 16 fiyms hoth in the public and private sectors engaged 1. nants-
fecturs and mpply of the squiment, In this regard, the comtry ie
almost eelf-sufficieatl,

SR AN COUGLUSICHS

The memufecture of fertilisers is given ¢ top priority ia the
eountry to meet the urgent needs of food prometion, Thare are alreedy
over 60 fertiliser festeries, mall and large in gise, wader oroduection
ohd some 20 waits are in  the plenning stage. Thess factories have
1iwmid watevater dissharges sad gaseous emiseionn of variovs msgnitudes
vhich canee gross pollution of the eaviremmenat unixse sdemats treatment
and eontrol meamures are adopted, The Instituteslike NETRI and ISI hawe
a eritical rele %0 bhealp pollution sbatement by laying dowm stendards ead
developing sesh indigensus eompetent know-hov, vhieh will fiad ready
acosptability mad Sa the design of control oquipment, In spite of the
fast that costs for contrel measures are just nargingl, as showm ia case
stmdies, instaness of pollution heve been Saking plese pringrily for the
felloving festors.

1. Purchase of tarm-key pimte from the foreig firms vhe,

in a Md earn the conftravs, invariedly negleet the comtrol
siipment % sTing dowm the esel,
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Unswarencss of the hasards of aviromental pollution by
the feetory owmers and control smthoritieg,

Lagk of leginlation and guidance by the Government, Until

recently, Do cemprebensive lsgel provigions were made to
protest the eaviroament exeept for the smoke ouisenes sct
vidch was eaforeed in fov aities. The sct !4 absolete nov
%o meot the stringemt coatrols,

Lesk of preper operation mad naintenmee both of the plaat

ad the existing eontrul oquirment either due to Aok=aveil o=
bility of the spare parts or dalayed replesmment or operation
by mtrained staff. It w11 be pertinent %o quote hers thet
losess in India & seeount of nitrogem by way of cmonie are

1 %o § peremt of the produetions which axe § %0 10 times those
in other cowmatries, T™s costs %o the comntry o severe drain
of fereign exshemge,

Improper loestios of the plaat vig-a-vis residential areas
vith eemplote dievegard %o the aviromental festors sueh
a8 metesrelegy, tepograply ste,

Lak of teehaieal uidenes on the requiremeats of the
coatrel measwres,

™he aperiense of the alresdy industriclised nations has oply

showa thet the control of eaviremmental pellution s attaired more
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W e 2 8 ARG pature 7 palluddon and prepsrat.ca LF 2. lelloces Oy
i wae abd llscherge points ete will be inwvaluahle fo: ¢ v an’rrge.

ent . - . eion;,

3, sk nioesadbiite  Local fectors moh sa wpography, olinms%logy -nd
asteor. g 1cul soa. toaw waould be considered as a guids for the plant
locati-a, I lakd o+ lanning vil. 2ot only minimiss the damage to

the snvirorment Yt also redn. » the needs of strict poilution control

and 1% cont, This 18 partioul arly essential for developing countries iike

Indis vieare e finmsial resources are admitted'y soares.
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ever wlil 4o lop, way *3 s wm i fomcdaode prolim o avironms Sal

po..ution :n the deveicpia, aow.iries,

i 'arnational ac.Ysboraty . ig venind L o awE. 3 ann g

‘e Sloassdnaulon of information:- Tde oar « ai. dote through

establighing rafersuce centres in dffsrent oo ing gt the netituieg
ad e research laboratories which are . nellone presour: i G Cield
of environmental englneering, Thess will ot as fooll for emocuragiiog
free exclange of informetion fyus devoloped %0 laveloving countries,

2, Pomatlen of seleatifie Xnguledge o8 contrul measwsm- Trfu crn be

dons in the folloving vays
(a) exshange of scientisie persorael mmon: counteler;




- 40 -

(b) orovision of fellowships for loag-term stadies as wvell es
for short-term orieatation;

(o) orgmisation of eourses for teshnical persomnel;
(4) ekimmletion end assistance for specific resesrsh;

(e) orcenisstion of exhibitions of selentdfle instrments mmd

achievemente;

(f) prepuration of an internstional guide on eavirommeatal
protection messures for sssisting cowntriss ia dewloping
national standards; mnd

(g) orrmisation of intevnational meetings and souferences on
veriovs sspects of envirenmental pollutiea

S. Gallabarabes amazat JiSfacenl acsislege~ It is meowraging thet
there are s mmber of intarnstional agencies sush og Wi, WEP, WO, A0

ead spesially UNIDO vhich are engeged in the glebal task of eavirommental
pollution contrel, Desides, there are wlumtery orgmisstions aleo

1ike International Clesm Alr Ocagress, International Vater Pellutden
Control Tederation whose sctivities heve aa importeat dearing e the
eavirormental pollution control. Collsboraticn mong the agemeies
coteerned should be festered sinee it will be of grest bmefit particulerly
%0 the dewaloping comtries ia this flald.

UWNID0 has & leading n.le for premeting the internstional effort
%o halp industriclisation end ot the same time %0 emalicrate the prodlems




of the saviremmental pellution in terme of dmege » populatien,
vegetation md other eeoncais devalopment of the cowmiries, The
possible areae for UNIDO'e lesdership are:

1. Betablishment of eomm!ttees or wrking grows W
reviev the seteatifie evidence for assegment of
the mviresmeatal pelluticn frem industries ia
general and fortiliger induetry {n partiouler,

“soheige of qualified techiecs) personnel mongst
dewaloping end develeped countries,

Reouragment for ;a3 fiameing of speeial trainiag
programmes,

JMesemination of availeble literature and ebstraste
through esteblishmeat of reference sentres for UNIDO

in verfous institutes sigaged in eaviremmental pollw-
tion control., Maller wtivities have alreedy bem
sterted by the WO, WO and [ -

Stimu) atien of ressareh ad dovelopment prejests aad
provision of ths finmmeial essistence snd arrange
for iaternational esollaboration vherever required,

Preparation of intermstioag) guides en eaviromental
pellutien messures necded for industries % assist
the devaleping eowmntries,




The eaviroanuental pollution probless Reed solutioas o be

devire 17 smoh mennap ae to it the local conditicns, Termkey
modutl i do pot aswe muel of pimom in thle feald. Mt L
imoortant, themfors, 1 @ milid e dapebility of » ety W
solve '3 probimes % *heasel vey, The Inusruet’ uel o Laboration
shouid Le oriented towr:ids assiwting Ae!.oas t ild wp '« -

cepabliit;,

USRIDO shal) bavs sarved a aajer of their purvose 1f they
achiewve this goal thmugh songolidated ¢fforta in pooling tugether
the knowledre and exper‘ise wherewer svallaile %0 vt 1t % %
nCosntage of those nations vbo meed 1t ™m time to tiwe, Zvery
somntry will be looking forward S0 the (N. Y0 :- help thee 1. lne
form of techmical, finaneia) and other as: stamss 230 ¢  %3edp

own comnetenge and be selfereli uit,

The sthor expresess his grateful theaks %o the Directer,
NEERI for the kind parmission to utilise the waputlished dete sad
matericl from Wb reports. flo wuld aleo Iiks % neke special
meation of Mr R.K. Seraf, Scientist, NEERI for kie help in eoditing
the pper,

™ s W W w
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List of t\he fertiliser plants for vhich NEER] conduoted
fiavestirations on aviromenta’ nollution ie piven balow,

(1) :!n Gajerat State Perti’iser Company Limited,
Gnjaret.

(») fertiliser Corporetion of India,

Trombey,
Jombay,
Naherashtrs State,

(s) Zuary Agro Chemicale Limited,
foa Pertiliger Gnis,
Vascoda Qame,
oe,

(4 Southern Petrochemical Industrics Osrperatien,
Nticorin,

Temdl Neda, Nedres

(s) Pertlliser Gornoration of Imdda,
Nemrwp,

Aporm,

() Pertiliser Corporation of India,
Barmmni,
llhar.

(44) Ralli Chenicals, Swper Phosvhate Pestery,
Negwera,

u.r,

(e) Portiliser Corporation of Indie,

Gorshhpur,
S.r,

(9 Sl Chenieals & Pertilisers,

Be date from wapubiished inves

factories are used 1n the peper,









