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'lhe Project (i"1.ll!lber DP/IND/85/006/11-04/32.1. I) covers a study in envirorurental 

control managerrent at the Nar¥Jal Plant of National Ferti..lizers Ltd and at the 

Madras Plant of Madras Fertilizers Ltd. 'lhe 11isit consisted of 20 \llOrking days 

in India divided bet~n Nangal, ~ras and Il?lhi. 

At each plant assesS1rent of the envir.:>rurental oonditions within the plant and 

surrounding neighbourhood was IIOOe and recameooations given on areas for 

inprovement. Plant rrodificat1ons to improve effluents were considered and 

recarrreooations on preferred solutions ~re given. Recamlendations are 3.lso 

made on ct'iarY:jes to the managerrent structure and systems to assist in the 

achievement of better er.virorttental performance at each plant. 
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INI'ROOOCTICN 

'lhe Gcwerrm:!nt of India accords high priority to the developnent of its 

fertilizer iooustry. A current project, managed in Wia tr.rough Projects 

tevelopnent India Ltd, is aimed at !Jrproving the performance of the rertilizer 

industry. Ole area of improvemmt is aimed at envi!'Ortnental performance and 

this rei;ort covers a stooy in envirormental oontrol managerent at t\IJO fertilizer 

plants in L-rlia - National Fertilizers Ltd plant at Nangal, arrl Madras 

Fertilizers Ltd plant at Madras. 
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~ICNS 

NATICNAL Fml'ILIZERS LTD, NAtQL t.NIT 

1 'llle function reS{X>OSible for enviroment performance (Production) and 

enviromEnt advice ('lechnical Services) should respond to the same Deputy 

General Manager, and the reasons for this and the associated responsibilJ.ties 

should be clearly ~erstood by all. 

2 NCDC emissions from the nitric acid plants should be reduced and the stacks 

fitted with continoous NOX analysers. 

3 In view of what, from initial neasurerents, awears to be satisfactory so2 
levels in the neighbourhood, NFL should atten{'~ to get PPCB to agree that 

chi l'lg'es in so2 emissions are rot required. 

4 In view of the low level of urea emi.ssioris fran the prill t:O\ver and the. 

innocuous nature of the emissions, NFL should try to gain PPCB's acceptance 

of the status-quo. 

5 leductions in the dbcharge of particulates fran the site soould be made i 

inproved cyclones and/or filters on the CAN plant stacks soould be the first 

priority. 

6 If chranilll\ is separated from cooling water bl~, then it should either 

be sold for recove"':'j, or dLITlped in an area in which it is established that 

no seepage oor disturbance can occur. 

7 As knowledge of the quality of the ambient atJrosphere is establistied, 

roonitori.ng should be concentr~ted on plant streams where control can be 

exercised, rather than on the arrbient a1Jrosphere, where it can not. 
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~ FERI'ILIZERS LTD, MADAAS 

1 MFL 9lould produce an enviromEntal p:>licy stat:E!lrent \.'hich incll.xles a 

description of the organisation a00 systems which are in place t.o meet the 

policy objectives. 

2 A detailed process design stwy of the NPK plants is required, aimed at 

making major reductions in the NPK effluent. Effluent treatment should be 

seen as a stx:>rt-term palliative. 

3 If the lagoon area, in which chrcrnium is dep:lSited, cannot be deJIDnstrated 

t.o be canpletely contained en i.np:!rvious lam a00 with its future use 

absolutely controlled, then alternative neans of chronillll disp:>sal must be 

developed. 

4 Since ambient tx>llutant levels are already de!!J:xlstrated to be satisfactory, 

capital w:>uld r~ better employed on equipnent to JOOnitor in-plant effluents 

at the p:>int of control rather than on CITDient nonitoring equipnent. 

5 'Ihe urea plant prill t.O\ler effluent does not constitute a hazard to human 

or plant life. It is not a particularly noticable visual nuisance and it 

is considered that a cost/benefit analysis w:>Uld reveal nore w:>rthy cases 

on which to spend a large CIOOl.Int of capital (£3-4M). 

'lhe writer will provide directly to the tw:> cx:impanies visited further 

information as follc:MS: 

NATICNAL FERI'ILIZERS LTD: 

Cyclones and filters for CAN plant 

Fixed e~ treat:rrent of cyanide 

Analysis of trace netal by atanic absorption 

Technical feasiHlity cf caustic scrubbing of NOX 

NOX, so2 and (if p:lSsibl ?) particulate continuous analy-~rs 

MADRAS FERI'ILIZERS LTD: 

Experience on anbient m'nitoring for NOX, so2, CO, NP)' F. and particulates. 
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I NATICNAL FERI'ILIZERS U~, 'NA?QL ~IT" 

A FACILITIES 

'lhe main plant itat5 are: 

300 Tu/day Almonia Plant based on the electrolysis of water. ('lhis plant 

is planned to be replaced by a new 200 Tu/day unit based on naphtha). 

554 Te/day Nitric Acid Plant (expressed as 100% H003 ) in ~ streams 

designed by Bemag and qleratirr:1 at 3.5 ata pressure. 

964 Te/day CAN plant makiny 25%N product. 

All of these plants ~re built in 1961. 

In 1975-76 as a result of a major expansion the following plants were added: 

900 Te/day cmronia plant based on partial cxidation of H.F.O. The main 

contracto:- was llihe and the process erploys Cryogenics air plant, Slell 

gasification, a:1d '1bpsoe 3ynthe!:iis. (at 180-220 ata); the Rectisol process 

is used for mi and H2S rerroval. 

1000 Te/day M:>ntecatini total recycle urea plant. 

'lhree 182 Te/hr. boilers producirr:1 steam at 91 ata and fired with coal and 

2-2.5%5 R ...... o. The:re is a single stack SOM high. 

'lhe area is essentially rural and is lightly p:>pulated in the fccm -::>f small 

villages and a large NFL tow'lship. The SJtlej river is about 1 Jon. away 

fran the site. 'lhis is a clean fact flowing river at Nangal with a minimJIYI 

flow of about 200,000 M3/hr; one irrigation canal leaves the river at 

Na~al and another is under construction. 
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B OKiANISATIOO 

'!be q:>erating managers (Production Group) are responsible for the 

envirormental performance of their plants. 'lhe Olief <llemist (Tech. Services 

Group) is resi:onsible for ensuring a:3eqwite rtDnitoring facilities, providing 

envirormental advice, and holding discussions with the Punjab R:>llution 

C.ontrol Board (PPCB). 

'!be production function reFQrts through the production manager to a ~puty 

General Manager. 'Ihe Olief Olernist reFQrts through the 'Iechnical Services 

Manager to the C£neral Manager as a result of recent organisational changes. 

'Ihis is not considered to be an ideal arrangement since any conflict bet<Neen 

t.'1e advisory system (Technical Services) and the resp:mse system (Production) 

will only be resolved at the highest level on the site (General Manager). 

It w:>uld be better if both functions reFQrted to oo higher level than the 

Deputy General Manager, and the reasons for this aro the associated 

responsibilities should be clearly understood by all. 

C EMISSICNS TO A'IKSPHERE 

General 

In addition to plant stream ar.j plant mient rronitoring carried out by NFL, 
a detailed survey has recently been carried out by PDIL in periods during 

February, July am Sept€!TDer 1986 in the surrounding neighbourtxxx:!. Whilst 

these results ~ii:lve oot been analysed in detail at this stage they provide 

a valuable guide to the ambient air quality around the site and form the 

basis of sane of lhe carrnents below. 

Oxides of Nitrogen 

'lhe main emissi')n of NOX is fran the tw:> nitric acid streams each of which 

emits 1500-2000 ppn NOX fran low level stacks. '!his is equivalent to about 

5 kg/'Ie weak acid caipared with a PFCB required of 3 kg/Te weak acid ( ie 

llOO ppn NOX). 'Ihe PDIL survey indicates that maximun grounc'l level 

concentrations of NOX are probably unacceptably high cor.firming that cemedial 

action is required. 
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NFL w:>uld like to reduce the NOX emissions to a few hundred RJYl am are 

considerin; a catalytic reduction unit usill9 NH3 (only ICB of 9:ltt>ay are 
interested in tendering) or the addition of caustic scrubbill9 to prcrluce 

sodillll salts which w:>uld be marketed. '!he latter .i.s the preferred econanic 

solutioo for NFL and the process, designed by PDIL is in successful operation 

by RCF at 'l'rooDay. Significant additional absorption capacity may be 

required since the pressure is low. '!he writer will obtain a view on tr.e 

likely technical feasibility of thi3 cption and comnunicate directly with 

NFL. 

Sulphur Dioxide 

'Ihe train sulphur dioxide emission is fran the boiler stack at a level of 

about 1200 rrg/r-13 (about 3f\O kg/hr) made up fran about 260 kg/hr fran the 

boilers ane about 100 1'-.g/hr fran the Claus plant inciner-ator which also 

discharges to the boiler stack. '!he stack effluent is slightly in excess 

of the figure {1038 mgjM3 ) permitted by the PPCB based on the boiler stack 

height (SOM). 'lhe PDIL c:tnbient survey iooicates fairly low levels of se>2 
in the neighbourhood, averaging only 5 or 6 f9IM3 canpared with a PPCB 

li.J'!lit of 30fg/M3 for an area which can be considered as sensitive eg 

sc}'xx)ls, hospitals. In view of this it is considered that NFL should make 

the fX)int that there is oo justi:::=ication in awlying any corrective action. 

Urea 

'1he 1't>nticatini urea prill ~r is of natural draft design and the effluent 

air contains 80-90 mg/M3 urea; the discharge is ver:y innocuous am not 

persistent. 'lhe PPCB 1 imi t is 50 mg/M3• fb'wever, since urea is harmlE:>ss 

to animal and plant life and is oon-corrosive, and since the effluent causes 

no visual nuisance it is considered that an~ 11odif ications to reduce the 

emissions (which would be ver:y costly) could not be justified. NFL should 

try to obtain the PPCB's acceptance of this view. 

Other Particulates 

'1he mai~ sources of other particulate matter are the boiler stacks \ftiich 

operate at about the PPCB limit of 600 mg/M3 for pre 1979 plants a00 the 
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CAN plant stacks which also operate c?t about the old PPCB limit of 6 kg/te 

product. ('lhe limits for new plants are 150 rng/M3 ancl 0.5 kg/te pc-odoct 

respectively). '!he PDIL survey incl.icates that sare particulate measut"er.Ents 

in the area are above the PK'.B arbie."lt limits for both sensitive and 

residential areas. 

'lhe state of affairs indicates that improvements to the ambient atr.Dsphere 

should be made. r:·. WJuld be interestir¥J to establish what the 'background' 

dust measurements a:-e by analysiB;J re:1otely fran the plant. Alternatively 

an assay could be riOOe of particulates sampled in the neighbourhood to 

establish wtlat prop:>rtion is of industrial origin, since under Indian 

ronditions the background could be significant. 

fbwever, the evidence Sl.X)gests that irnprovenEnts may be necessary. 'Ihe mass 

emission of particulates fran the boiler stack is about the sarre as the total 

fran the lower level stacks on the CAN plant. Inprovements to the C:l'\N plant 

stacks (whose particulate effluents are p:x>r by p:-:esent day standards) may 

be the rrost rewarding route, either by using high efficiency cyclones or 

cyclones in series with filters. 'lhe writer will supply any information 

he can obtain on rrost suitable cyclones or filters for the duties direct 

to NFL. 

Anroonia 

Anrronia concentrations in the surrounding neighbot:rh<Xld are low - generally 

well less than 1 ppn. The PPCB has oot yet set a ... iinit for anbient armonia 

concentrations, oor for amiJnia emissions, but the ambient levels are rot 

a cause for concern. !bwever "11IDnia is released at a level of atout 1500 

ppn in the vent gases fr.::.011 the ~niLrn nitrate neutralizer and this causes 

problems within the site fran tine to time. 'n1e neutralizer problen is 

discussed below under liquid effluents and a rossible nodification is 

SU3gested W'hich \oiOuld also redixe the armonia concentration. 
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D LIQUID EFFWENIS 

Urea Plant Effluent 

Solution fran the base of the urea plant rectification column together with 

plant "iUShings go to an eff'!.uent pit am then to an amronia striR?ill3 t:O\ol'er 

designed to deal with 500 pµn NH3 in about 20 M3/hr \riater; the solution 

also contair.s about 1.5% urea. 'lhe stripped solution then goes to lagcons 

where it evap:>rates and seeps away. P-t>re concentrated solutions arising 

f ran start~ am shutdown are passed to storage vessels which are drained 

slowly to the effluent pit \¥hen they cannot be recycled. 'Ihe ef feet of this 

is to grossly overload the stripping bloler arl'.'3 the liql.JC'r leavill3 the t:O\ol'er 

for the lagoons can contain up to 1.5% NH3" The PPCB will rot accept 

seepage lagoons (although oo effects oo surrounding water quality have been 

observed) and NFL have proposed a rrodified system which w:>Uld recover m::>st 

of the NH3• This system takes the effluent to a h~rolyser, tha arrmonia 

fran which is fed back to the amronia section of the urea plant rectification 

collJTlll. '1he oott:oos fran the hyarolyser w::>uld contain only 10 to 20 ~ 

NH3 and \roOuld then be treated in a new stripper before going to a new guard 

tank prior to discha!':ge to drain. 

'Il1is scherre \roOuld oot only avoid any p:>ssible effects fran seepage, but \roOuld 

inprove the urea plant material efficiencies. 

eyanide Effluent 

'Ihe quench water (about 20 M3/hr) fran the gasification unit after carbon 

recovery is passed through a sand filter to rarove residual carlxln arl'.'3 then 

passed through an HCN stripper W'here it i& stripped with tail gas (fran the 

nitrogen wash system). 'Ihe exit gases are burnt in the boiler furance, and 

the solution containing 2-5 ppn HCN, 170-180 ppn NH3, up to 400 ppn 

nethanol and 2 ppn H2s is fed to the urea effluent seepage p:>oos. The 

PR:B require less than 0.1 g/l of cyanide at the exit of the plant. 

NFL prO!X)Se to take the liquid fron the HCN Stripper and treat with chlorine 

in alkaline conditions to oxidise cyanide and then pass it to the new 

stripper on urea effluent duty for amonia rerroval. 



11 

'lllis system is in operation at the NFL plant at Panipat and should therefore 

be successful in eliminating cyanide fran plant effluent. 

ICI plc (U.K.) has recently developed a fixed enzyrre process for the rercoval 

of cyanide fran aqueous effluents. 'Ille writer will ascertain ~ther this 

process is suitable for the treat:Itent of quench water and will c;mmunicate 

directly with NFL. 

Cooling Water Blow-down 

'Ihe cooling water blow-<lown (54 M3/hr) containing 10-12 ppn chromate is 

currently put to drain together with 15,000 M3/hr of cn::e-through CCY.>ling 

water. 'lhe P.Pr.B will oo longer permit the dilution of i;:ollutants by once­

through cooling water am an al terna ti ve ~ans of reducing t-.otal Cr. to 

<2 ppn arrl Cr +6 to <o .1 ppn in the blow-down is required. 

NFL propose to reduce the chranate to Cr+3, precipitate the hydroxide and 

separate the precipitated chronium hydroxide, a00 pass the liqllid to the 

new g~ro tank. 'Ihis w::>uld still leave a disi;:osal problem since chrane 

canpouncJs should rot be dunped on land unless it is established that the 

chraniun can be canpletely contai:"led am not allowed to e:nter any 1'iater 

courses. Sale of the chraniurn hydroxide for chrane recovery w:>uld be the 

best option, but if this cannot be done then formal agrearent of the PPCB 

should be sought on a suitable d~ing area (waste disposal legislation is 

not in place in India, but will inevitably emerge.) 

New Guard Rlnd Effluent 

'111e final effluent fran the new guard p:>nd to the river will be required 

to have <4 ppn free ~ (as N) and <SO ppn total N~ (as N). 'lb meet 

this requirement NFL proposes to treat the effluent with sulphuric acid to 

redoce the free amronia to the required level. '!his is quite unnecessary 

since the free arnronia in the river will be entirely controlled by the pH 

of th~ rive~, since the effluent fl~ is ~~ small (about 130 M3/hr) 

ca11_Jared with the river flow ( irore than 200, 01..lO M3 /hr) • 
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R:>llutea CDndensate fran CAN Plant 

In the CAN plant, ste::o.m fran the cmn:::>nil.ln nitrate neutraliser is used to 

preheat the inlet amDnia and 54% nitric acid; a condenser rem:wes further 

steam and the excess passes to atnosphere thl'Ol13h a Bl:'ink filter to rerrove 
armoni1.111 nitrate fune. '!he effluent to atrrosphere contains about 1500 ppn 

NH3 aro 1300 ng/M3 of hmDnillll Nitrate fl.me; it is a local nuisance on 

the site. '1he condensate fran the preheater and condenser containing 2000-

5000 ppn N83 aro 350-900 ppn amonillll nitrate is fed to the last to.i.'er 

of the nitric acid plants to replace demineralised water. 5anetimes there 

is a surplus of condensate and sometimes it is too acidic to use or, the 

nitric acid plant and has to be put to a seepage pond. '!here are thus tw:> 

problems_ - surplus condensate, and amDnia and f1.1t1e discharge to at:Irosphere. 

The problem can probably only be resolved by a redesign of the system in such 

a way that less steam is condensed, and the steam which is then passed to 

atm:>sphere should be scnt>bed to rE!!'IO\Te armonia before goin:J throllgh a &inlt­

type filter to renove fune. 'lhe writer provided NFL with a copy of a paper 

Which describes in detail how ICI have m:xlified neutralisers to overcome 

similar problems. 

E CCNrnOL AND MCNI'roRillG 

'1he main site effluent into the river is analysed continuously for pH and 

armonia and the results transnitted to the lalx>ratocy and the electrolysis 

plant control roan. 'lhe main site effluent is also analysed at different 

points once/day for pH, total anr:onia and urea. 91iftly analyses are carried 

out on polluted condensate, the cyanide effluent after striwing, and the 

urea effluent to the final stri~r. I:aily rep::>rts go to operational 

managers, but any abnormalities are rep::>rted imnediately for corrective 

action once the pollution source is identified;- m:>nitoring frequencies are 

increased lmtil any problem is resolved. Whilst this system may have been 

adequate to~ate, better control over effluents w:>uld be obtained if 

appropriate continuous analysers (analysing key constitutents) were installed 

on individual plant streams; in this way effluent information is always 

continlX>llsly available to individual plants for in-plant control 

resp:>ns ib il i ty. 
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'Ihe river is periodically analysed 200 M dawnstream of the main site outfall 

for free and total amronia, 000, er+G and Tai. After the effluent point 

fran the ash slurry poro the river is also periodically analysed for metals 

at PEiJ levels. 'lhe writer will suwly NFL directly with information on the 

atanic absorption sys ten used by ICI for wt:> levels of netals. 

Ambient site - rronitoriD;J for so2, OOX, and NH3 has beer. carried out 

periodically since 1981, but durir¥J the last year or :.;o rronitorinj has been 

carried out daily. 'lhis is producil'l3 a good picture of site ambient 

co00itions. 'lhe PDIL analysis of the neighbourhood is also providing 

external information. O'lce a picture of the ambient c:oOOitions has been 

establishErl these corrlitions are not goi1'l3 to change significantly unless 

there are char¥Jes in plant effluents. Fbr this reason, again, it is 

considere:3 that the enphasis on at:Jrospheric rroni torir¥J should IlX)Ve to plant 

effluent rronitoring (where control can be exercised) rather than ambient 

nonitorin; (which identifies effect and not cause). In particula.r, a 

continoous NOK analyser and possibly a continuous so2 analyser w::>uld be 

desirable; a continoous particulate analyser ~ulJ be desirable but these 

instrurents are not vecy reliable on plant streams. 'lhe writer will supply 

NFL directly with information on NOX and so2 continoous analysers, anC: 

any information which may be available on continuous particulate analysis. 
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II '9.00AS FERTILIZERS LIMITED 

A FACILITIES 

'1he facilities -~re constructed at the e00 of the sixties, Olemico being 

the main contractor. 'Ibey consist of: 

A 750 Tes/day arrm::>nia plant using naphtha feedstock and incorp:>rating a 

'lbpsoe ~former, Catacarb <:02 renoval, and a Olerniex> convector operating 

at about 240 ata. 

A 980 Tes/day Cllemico total recycle urea. plant. 

Three NPK can{X>IJl'X1 fertilher plants of D:>rr Oliver design using urea, 

potash, and phosphoric acid as raw materials. 'lhe third stream was added 

in 1976 arrl the total capacity is nearly 2000 Tes/day consisting mainly of 

a 17:17:17 formulation. 

There are two auxiliary boilers each of 58 Tes/hr capacity, originally using 

4%S HFO, but over the last 3 years NFL containing 0.8-1%S has been used. 

There are two 5000 Tes atm:>spheric pressure liquid c:ll'm)nia storage tanks 

in a concrete burrl designed to hold the contents of one tank. 

'l'he site is situated 16 Rm rM of Madras. ·1;e area is essentially rural with 

a very low density of IX>Pulation. There k a thermal power station 3 Km 

NE of the site and several smaller chemical plants in the neighlx>urhood. 

'Ihe liquid outfall is into the Eedhills Surplus Olannel which then f!O'WS 

about 4 Km through rural areas into the Bay of Bengal. 

B OOCi.A.NISATICN 

~sr:onsibility for envirormental {:erformance is vested in the production 

line management, headed by the Plant Group General Manager. In addition, 

a senior r.enber of the R & D Group acts as an Ehvi~ntal Advisor to the 

line management. His resp:>nsibilities incl00e making recont!'eooations to 

improve site envirorinental {:erformance, arrl oolding discussions with the 
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Tamil Nadu R>llution O:>ntrol Ebard ('INPrn); a further merrt>er of R & o is 

currently working full-time on the evaluation ard developnent of schetes 

to ~environmental perfornance. The R & D Group rep::>rts through the 

teputy General Manager (Technical) to the Plant Group General Manager. 'lhus, 

the productioo line management aro the enviromental advisory functions both 

re{X>rt to a single General Manager. 'lhis is the usual structure ent:>racing 

envirormental tnana:Jement ir. prodoctioo units and is considered to be entirely 

aE--propriate. 

'Ihe management have oot produced a written Environmental R:>licy. 'Ihis is 

beir¥J il"Creasingly carried out by chemical carpanies since it causes 

management to closely question their objectives and standards, and also the 

managenent structure and systems required to meet the objectives; the 

finished article provides a useful vehicle for pranulgating the IX>licy 

throughout the whole work-force. A copy of one such p::>licy was left with 

MFL. 

C EMISSIOOS 'ID A'IMOPSHERE 

SUlpl:ur Dioxide 

502 is emitted fran the auxilliary t:x:>iler stacks and from the reformer 

furnace. '!he boiler stack height was originally designed for use in the 

6%S HFO and 0.8»1.0%5 oil is row used; the reformer furnace is fired with 

naphtha containiDj less than 0.2%S. hnbient S'02 rreasurements by MFL and 

TNFCB meet the B::>ard requirements ( 120 f"' gJM3) • 'lbe single boiler furnace 

stack is sane 2 m less in height than required by the B:>ard but in view of 

the satisfactory ambient levels of so2 any rrodif ications w:>uld not seem 

to be justifiable. 

Mlnonia 

'Ille major gaseous cmoc>nia effluent from the urea evap::>rator is row scrubbed 

with raw phosph:Jr ic am other discharges ( eg drier stacks at 70 Wt1 v /v) 

are of a satisfactorily low level. Any cmronia vents and relief valves are 

vented to a flar-e stack and any vent which can contain liquid arrrronia is 

passed via a knock-out p::>t to prevent entrainment of liquid 3Tlll)nia into 

the a tJrosphere. 
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Oxides of Nitrogen 

'!he only oxides of nitrogen emitted fran the site will be in the reformer 

and toiler flue gases. 'lhe levels are probably less than 100 ppn arrl will 

make a negligible contribution to acidity in the surrounding at::m>sphere. 

Particulates 

'!he particulate effluent arousing rrost attention is urea from the prill 

tcNer. ~asurements indicate that this varies from ~0-350 ng/M3, probably 

a·.-eraging about 150 ppn. '.I.he Central PCB has recently brought in a 

requirement for all plants to reduce urea discharges to less than 50 ng/M3 

by the end 1987; this figure is in line with that obtained on new plants 

using best available technology. 'lhe ~r structure canoot take the load 

which wt>uld be p:'."Oduced by a scrubber at the tower top and the cost of 

building a groum level scrubber am returning the effluent to tO'#er top 

level is estimated to be 5~ crore Rs. ( £3-4m) • A PDIL prop:>sal to reduce 

emissions by perhaps 70% by sonic agglareratioo is to be carried out at the 

FCI Sindri plant and is likely to ex>st less. 

'Ihis is a contentious subject since above atout 100-150 ppn the emissions 

are fairly persistent and can be described as a visual nuisance. NJ adverse 

health effects have been associated with urea and air:f fall~ut is not 

corrosive. D.lring the writer's visit the effluent could not be considered 

to be a visual nuisance since there are few people living near erough to 

see it, it is not in any case in an area of natural beauty, and it is 

overshado\..1ed in the area by the discharges fron the 3 stacks at the thermal 

po..ier station. I am sure that a cost/benefit analysis ~uld produce rrore 

~rthy cases oo which to use a preci~ capital resource. 

Particulate emissions fron the NPI< plant stacks are low ( 10 rngfM3) since 

all the particle laden streams pass throu;Jh c~lones followed by ~t 

scrubbers. 
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D LIQUID EFFUJF.NI'S 

'lhere are o.o main liquid effluents from the site. 

Utilities Plant 

'lhis consists mainly of cooling water purge and also contains calcit1n 

carbonate slwge fran the h~rotreater. 'Ihe c.w. system uses chranate as 

d corrosion inhibitor. '1he OW purge is treated with boiler flue gas in 

scrubber; this reduces the chranilltl to the trivalent state arrl the liquid 

stream is then fed to large lagoons. In these lagoons, which are alkaline 

cue to the associated presence of calcillTI carlx>nate in the effluent, the 

chranilln pr<?Cipitates and settles as the h}'Oroxide. 'Ihe final effluent from 

the lagoons to Pedhills SUrplus Olannel is acceptable to the State R:>llution 

Control lk>ard, but the continual lay~ of chraniLIII in the lagoons is rot. 

Certainly it is oot go00 practice to dis(X>se of chrooe into an area unless 

the grou00 conditions are ~11-proven to be impervious and unless the site 

is registered in soch a way that its i:ossible use at any time in the future 

is absolutely controlled. If these fX)ints canoot be catpletely met then 

the <Dntrol Ibard's view is valid. MFL are exploring the fX)Ssibility of 

controlled precipitation and separation of chran.il.ITI hydroxide at the plant 

with (X>Ssible diS(X>sal of the chrome to a chraniun manufacturer. 

'!here are alternatives to chrane-based c.w. systems; these are based on 

phosphate or zinc and generally give a higher level of fouling than chrome­

based. 'lhe cheapest .ma rrost efficient alternative is likely to be the 

precipitation route if this can be developed. 

N.P.K. Plants 

'lhe plants ~re designed on the basis of oo liquids going to drain. In 

practice this has rY.>t proved fX)Ssible. In order to control granulation all 

the scrubber liqoors cannot be recycled and are put to drain. In a1dition, 

general plant washing and cleanio:J of equitnent increases the problem. 
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As a result, an average 18 M3/hr of liquid goes to drain aoo cont.uns: 

12500 ppn NH3 (as N) equivalent to atout 5 Te/day m3 
5000 ppn urea (as N) equivalent to about 5 Te/day urea 

12500 ppn EttcsE>hate (as P) equivalent to about 17 ~/day e3ro4 
1-2% Solids (san.1 or dolanite filler) equivalent to abol't 6 Te/Gay 

'Ihese represent sign~~ icant losses in efficiency as well as causing 

considerable plant problems due to the settlinJ of solids in drains. 'Ihe 

liquid is drained to a l~ on the site "1ere solids dep:>sit as the water 

evai;x>rates. 'l'1e situatioo is oot acceptable to the R>llutioo Control !bard. 

'Ihis problem is oot untypical of NPK plants. 'Ihe real solution to an 

i.Jrprovement in efficiencies, plant conditions ~ effluents lies in a 

detailed process design stlXly of the plant. MFL are requesting Il:>rr Oliver 

to do this stujy ~ until this is canpleted, it is oot p:>ssible to speculate 

on the best solution, but it could be that increased drying capacity will 

be required. 

In the rreantime, MFL proi;x:>se to rerrove phosphate fran the NPK effluent by 

precipitating as magnesillll armonillll phosphate whilst considering furt.'ier 

treatment to tem)ve the remaining C1Tr.Onia; other ant!Dl1ia aro urea streams 

will be treated in a separate h~rolyser stri~r. 'Ihese actions should 

be seen as short-term palliatives whilst the real problem of granulation 

control ~ drying is tackled by I:brr~liver. 

E ANALYSIS 

'Ihe site laboratory analyses the final liquid efflue1.i: once/week for NH3, 

total N, P, hexavalent Cr, aro pH. 01 a randan basis, once/m:>nth, plant 

aoo CITlbient atrrospheres have been tested for NH3, so2, a>, and 

particulates. C.Opies of these results are passed to the production 

managerrent up to t:eputy General Manager. Aboormalities are followed up and 

repeat analyses can"ied out daily until the aboormality has been rectified. 

'Ihe Utilities Plant Manager has the resfX)nsibility of ensuring that ~'ie 

operational aspects causing an abnonnality are corrected. In his absence 

(out of normal t"Y-urs) the site General Superinterdent carries the 
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resEQ'IS ibili ty. 

The tMeeJtly and m::>nthly effluent figures are sent to the 'INR:B. 

Jecentl:t the !hard has required the plant to cany out ant>ient analyses 

once/week for so2, OOX, CD, tli3, F, a00 particulates at 5 points on the 

site arrl to retain weather conditions records. 'lb meet this requirement 

MFL have ordered weather station equipnent arrl are considering the p.irchase 

cf appcapriate instrunents to carry out the analyses. (In this respect, 

the writer will check if there is any ICI experience on the instruments in 

questicn arrl reply directly to MFL) • 

The type or plants on the MFL site are not likely to give rise to significant 

variations in the Clnbient levels of polluting species, except in the event 

of an ecpiprent failure or operational control failure. It w:>Uld be 

fortuitous if arrbient nonitori03 once/nonth pick.ad-up such variations - they 

can best be observed by in~lant nonitoring of effluent streams. Olce it 

has been established that crnbier.t conditions are satisfactory - ~ it 

awears that this is so at MFL - then only occasional conf innatory readings 

are necessary provided that there is sufficient oonitoring at the point where 

control can be exercised, that is on the in-plant effluent streams. It is 

the writers opinion that the capital involved ~uld be better spent on 

equipnent for m:>nitoring in~lant streams. 

ESOOlPPSOl 




