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l. StHmRY 

An account is given of a series of training courses in Envircnnental 
Pollution Control, Operational Safety and Packaging Technolocr.1 recently 
prCll'Dted (February 1995) b! the Institute of Pesticide Fornulatian 
Technology (IPFl') Gurqaan in liaisan w~th pesticide associaticns in 
India. 

These were held at separate locations at Ahnedabad, Barbay (2) and 
Hydraba.d. sane 150 delegates in total were in attendan::e. 

Course i.Jrl>act, deiegate participaticn and respmse is reviewed along 
with suggestions for the pranotion of possible similar initiatives in 
the future. 

An ongoing progta:rme of practical assistance, guidance and training in 
environmental-related topics at IPFT is discussed alang with a review 
of progress against actions identified during .March 1994. 

Proposals are subnitted for the integration of elements of 
enviromeital and safety training into existing established fomulatian 
courses at IPFT. 

Opportunities for revenue genera~ing initiatives by IPFT in services to 
indus~ry. including envi ronmenta! naU. taring, analysis , effluent 
treatment and waste disposal, are identified. 

A bi:-ief accowit is given on assistance to IPFT an the provision of 
environmentall:•-related inputs to the safety nanual currently under 
pt"eparation. 

Reference is rrade to site visits to Voltas Ltd, Secundrabad, 
mmufacturers and fomulators of pesticide products; also to the 
Central Insecticides Board (CIB}, Faridabad, with particular reference 
to envirormental pollution controls, packaging technology and product 
registration. 

MARCH 1995 
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2. ~TIOO:S AND ACTIOO:S 

2.1 Training Courses at Ahnedabad, Batilay and Hydrabad 

Feedback questionnaire to be circ-.tlated .by IPFT via appropriate 
pesticide associations to all delegates who attended these 
courses (Section 4.5). 

ACTIOO:- IFFT 

2.2 IPP'l' Centre, Gurgaan 

2.2.l Waste M&"laqement (Section 6.2} 

Initiate ..1 systan of site waste collection, storage and 
disposal. 

Identify. and construct a dedicated area for storage, 
pending disposal, of sit02 rubbish and lightly-ccntaminated 

_wastes. 

Install a snall metal box or drun incinerator to burn 
site cart>ustible and lightly-contaminated wastes. 

ACTIOO: - :::PF!' 

2.2.2 Site Landscaping (Section 6.3.3) 

_ en cmpleticn of the Training Centre, initiate a programne 
of site landscaping and mUntenance. 

Also, consider the acquisiticn of a power-driven mower or 
grass-cutter. 

ACTIOO:- UNIDO/UNDP/IPFI' 

:.2.3 Environmental Training Proqtanmes {Section 8} 

Consider the fomatian and integration of 
environmental/safety traininq elements (as outlined in 
Appendix V) into existing established fo::nulation training 
courses currently ongoing at IPFI'. 

ACTIOO:- UNIDO/UNDP/IPFT 

2.2.4 Revenue Generating Initiatives - I~ 

Consider the provision, at cost, of a ranqe of 
environmental services to industry as out.lbed in Section 
8 of this Report. 

ACTION:- :TNIDO/UNDP/IPFT 
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3 . IN'l'ROOOCTIOO 

3.1 This Assignment, conducted during the period 15 January - 9 
February 1995, represented a continuation of technical support to 
the Institute of Pesticide Teclmology {IPF'I') Project 
DP/IND/89/128/11-59 which initially ccmnenced during Noveni:>er 
1994 and March 1995 {Ref. 1). 

3.2 Purpose of Current Visit (1995) 

This was three-fold:-

3. 2 .1 To participate in a series of one- and two-day training 
courses/workshops an environmental pollution controls, 
operational safety and packaging technology within the 
pesticide fornulatian industry. 

3.2.2 To continue with practical assistance 'to IPFI' at Gurgaan 
en envircnnental training and the inplementation of on-site 
controls for effluent treatment, waste rranagement and 
disposal and other related topics. 

3.:'..3 To assist, where appropriate, with inputs to sections an 
environmental controls within the IPFl' Safety Manual, 
currently under preparation {Project DP/IND/89/128/11-65}. 

In addit:on, separate accounts are given of site visits to:-

i. Vol tas, Pesticide Manttfacturing and Fomulation Plant at 
Secundrabad, 

ii. Cen~ral Insecticides Board, Package Tes~ing Registration 
Facility, Department of Agriculture, at Faridabad. 
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4. TRAINING WORKSHOPS 00 EFFLUElfl' TREA'IMENI', OPERATICIW. SAFETY AND 
PACKAGING TEClfNOLOGY 

4.1 The Training course Programnes were organised by IPFT in 
collaboration with +;be Gujarat Pesticide Forrrulators Associatian 
(GPFA), Pesticide Fornulators Association of India {PFAI}, 
Association of Basic Manufacturers of Pesticides (~) and 
Pesticides Association of India (PIA}. 

4.2 Four training sessions were presented at the following venues and 
attended by sane 152 delegates:-

4.2.l Hotel Rivera, Kanpur, Abneciabad 
(GPFA) 30 delegates 

4.2.2 Wo~ld Trade Centre, 3arilay 
(PFAI) 81 delegates 

4.2.3 Hoech.St. India Ltd, Bari>ay 
\ABMP) 23 delegates 

4 ..2. 4 Viceroy Hotel, Hydrabad 
(PIA) 18 delegates 

Prograrrrne details of the four seminars are listed in hppendix I 
a, b, c and d respectively. 

4.3 course Presenters 

Mr -R P Lut."ira, I~ Poilution Control in Pesticide Industry 
- !ndian Perspective 

Mr V N Dutta, IPFI' Safety in Pesticide Industry 
- Indian Perspective 

Mr K·s Johnson, U?UDO Eftluent Treatment and Waste Disposai 

Mr CM Harmer, U?HOO Operational Safety including Transport 
and Storage 

Mr AH Gregory, UNIOO Packaging Technology 

Chairmen for the respective venues were elected by the local 
Pesticide Association as appropriate, I~ and UNIOO Experts 
acted as co-Chairmen on a rotational basis. 

4.4 Course Subjects: - Effluent Treatment and Waste Disposal 

4.4.l Eff:uent ~reatment 

This sesslon covereci a c~lete approach to the collection, 
containment, treatment. a."ld final disposal of aqueous 
effluents arising :ran the forrrulation of pesticide 
products. 
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The treatment process, based upon a two­
stage system, consisting of:-

i. chemical flocculaticn and clarifica.ticn 
to rem:>ve suspended solids, incl tdinq 
pesticides; 

ii. physical/activated carbon adsorptiml of 
soluble organics including residual 
pesticides. 

This process currently represents the Best 
Available Teclmology {BAT) for the treatment 
of pesticide fo:rnulatiml effluents and is 
being increasingly adopted and used in beth 
developed and developing countries. 

A sumary paper of the lecture delivered, 
giving process details, plant layout and 
exz..11>les of final effluent quality is listed 
:.n Appencb.x II of this Report. 

New and Developing Technologies 

Details of new technologies 9al.Illllg 

application in the field of effluent treatment 
were discussed and included:-

i. ozone technology 

ii. ultra-violet {UV}/peroxide oxidation. 

The application of these technologies is 
expensive in terms of both equipnent and 
running costs and is current! y confined to the 
tertiary treatment of post-carbon adsorption, 
where Discharge Ccmsents require the virtual 
elimination of organics and pesticides in the 
final effluent. 

4.4.2 Waste Disposal - Pesticide Formulation Plants 

This lecture presented a broad approach to on-site waste 
nanagement and included the elements of:-

4.4.2.l 

4.4.2.2 

Waste Minimisation 

- Point Source, Recycling and Re-use 
- Product Concentration (liquids) using 

Membrane Technology - Ultrafiltration 
and Reverse Osmosis 

Waste riandling 

- Waste !dentif ication and Segregation 
- Contaminated Containers and Low Density 
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Wastes - ecnpactian. Crushing and Shredding 
- Packaging. Labellinq and Records 
- Safe Storage Awaiting Disposal 

Waste Disposal 

eur=ent methods of waste disposal (where 
available) used by the pesticide industry were 
presented · and discussed (Ref. 2} • These 
incl u:ieci: -

P-~~· 11 
WCUJLU.1.&.• 

Incorporating the principles of chemical 
fixaticn. m:mofill, co-disposal and cell 
conta.i.nnent. 

Incineration 

High tenperature i2oo·c 

- Package Plants 100 kg/hour 

- Large Fixed Hearth > 1000 kg/hour 

- Rotary Kilns > 1000 kg/hour 

(contimous operation) 

canent Kilns 

Particular attention was given to the 
increasing trend in developed countries in the 
disposal _of selected, blended, wastes for use 
as prinary fuel sources in cement kilns. 

These uni. ts, operating at high tenperatures 
1500 - 2000 • C and long residence times , are 
capable of destroying most organic ITDlecules; 
the· alkaline atmosphere within the kiln 
effectively neutralises 'in-situ' the acidic 
gases of cc:rri:Justian. 

The cement industry is widely distributed in 
most dtWelcping countries and the potential of 
cement kilns is worthy of exploration as a 
possible interim waste disposal outlet pending 
the provisiai, in the longer-term, of custan­
built high-tent:>erature incinerators. 

Reference was rracie to or.going UNIDO/R!M>AP 
initiatives to assess the potential use of 
shared incineration facilities and cem!nt 
kilns to service clusters of pesticide plants 
within specific regions, : e t;ujarat (Ref. l) 
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Disposal of Time-Barred Pesticide Stocks 

This cateqory of materials are perceived to 
present a difficult disposal problem in DDSt 
developing countries. 

'l'he course presentation objective was to 
establish interaction and excbanqe between 
presenters and deleqates to both establish the 
nagnitude of the problem and to investigate 
possible disposal outlets for these naterials. 

The response to this approach was 
disappointing and almost without exception at 
each course venue, the C.eleqates were 
reluctant to acknowledge the existence of any 
such problems and declined to enter into any 
positive discussion or debate en this subject 
(see also Sectiai 4.5). 

The training workshops were wel 1 organised by IPFI' and the 
respective local Pesticide Associations. 

'!'!le venues and facilities provided were excellent with full 
support given to the course presenters. 

The overal 1 at'tendance by sane 150 deleqates to the four 
workshops provided is indicative of the current interest in 
environmental, safety and packaging teclmology topics presented. 

However, in contrast with the earlier workshop held in Ankleshwar 
in November 1993 which was well attended arid stronqly 
interactive, the delegate response and participation fran the 
!loor during the current series of training sessions was 
restrained and disappointing. 

With one exception (Hoechst, Bcni>ay}, the deleqates were both 
courteous and attentive but showed a marked reluctance to express 
viewpoin'tS, problems or participate in discussion an the topics 
or related subjects presented. 

!t was noted, however, by all the course presenters that nany 
delegates were keen and interested in discussing the course 
topics in considerable depth an an individual basis outside the 
lecture roan. 

The exception was -:he workshop held at Hoechst India Ltd where 
all sessions presented were attended by seruor, technically 
quali :: ed management and staff. On this occasion, an active and 
energe,1c interaction between deleqates was maintained throughout 
the proceedings to the mut-..al benefit and satisfaction of both 
s1cies. 

~he backgrolmd and disciplines of the deleqates attending the 
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workshops were. for the RDSt part. not !>nown. Cclrl>lications of 
!:tatus and chain of responsibility within their respective 
organisations ·nay have been a con~ributory factor to the 
"nh:i h; ted response and participation experienced during these 
recent events. 

Similarly. the opportmri.ty to obtain feedback fran delegates was 
missed owing to the absence of a questiconaire. 

This factor ras been retrospectively addressed with the 
preparatitn of a questiCllllaire which will be circulated by IPFT 
for cc:nnent. - to all delegates via the local Pesticide 
Associations. 

4.5.1 f'!.Iture Perspective 

'!'he attendance overall of sane 200 delegates at the 1994 
(Ankleshwar} and current seri.-.s (1995} training courses is 
indicative of the need for initiatives in these areas 

- currently· _provided by ONIDO, IPFI' and Pesticide Trade 
Associa~ians. 

These courses are invaluable in upgrading local knowledge 
and !:Jetter understanding of pollution control and safety 
requirements currently incmi:>ent upon the pesticide 
industry; also necessary available technology and 
resources to ensure ccnpliance with legal controls. 

4.5.l.l Specific Training - Environmental Pollution 
Control and Safety 

In addition to general workshop training 
topics, a need exists for more specific and 
practical- training on envircnnental safety 
subjects for :inplementation and integration 
into daily workplace process applications. 

Exant>les of the':ie include:-

- an-site effluent evaluation and treatment, 

- waste minimisation and overall waste 
management including safe disposal, 

- monitoring and associated analysis, 

- introduction to pollution control legislation 
and perspective. 

More specific and in-depth practical training 
of this type could possibly be integrated on a 
m:xiule-Da51s with ongoing pesticide 
fornulation courses currently provided, at 
intervals. by IPFT at Gurgaon. (See also 
Section 7. l. ) 
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5. SITE VISITS 

5.1 Valtas Ltd, Secundrabad 

A visit was trade to the Vol tas Ltd factory en 29 January 1995 by 
arranqement with the General Manager, .Mr W V B Bramling:ham. 

The factory site is large, occupying sane SO acres, arployinq 300 
people. 

Vol tas manufacturF. and forrrulate a ranqe of pesticide products 
including phorate, phosilcne, chlorpyrifos, naiocrotophos and 
eth.ion. 

Future production will include quinalfos and glyphosate along 
with ethyiene oxide-based chemicals as organic intennediates. 

Vol tas have developed !iaisc:c with Rbale-Poulanc, France, 
involvinq their product phosilcne. 

5.1.l safety and Environment Issues 

- - , ., :> • .l •••• 

5.1.l.2 

satety 

The site has a good record with l. 5 mil lien 
hours with no lost time accidents! 

Environmental Controls 

The site is equipped with a high tE!IJl)erature 
incinerator soo-900·c for the destructicn of 
gaseous and liquid wastes. 1'.cid gases fran 
ccrrtlustio.~ are neutralised and scrubbed. 

Hethy 1 chloride arising fran the production of 
monocrotofos is incinerated along with organic 
phosphate wastes. 

Hydrogen sulphide a:'is:ing fran the nanufacture 
of organo-phosphates is scrubbed with scxiiun 
hydroxide and the resulting sodiun 
hydrosulphide is sold an as a product. 

Liquid Effluents 

These are chemically tested and .,assed to 
solar evaporation penis an-site. ·1'he ponds 
are lined with in;>er:vious liners; odour 
problems are a source of nw.sance particularly 
dunng the hot season. 

Penodicaily solid residues and other site 
3olid wastes are disposed of to a local toxic 
waste landfill site. 

Information was given on a Government 
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Initiative for the constructimi of a central 
effluent treatment biological activated sludge 
plant to provide second-stage treatment and 
disposal of partially treated eff 1 uents 
arising fran local industries. 

A carmercial treatment plant operated by a 
cooperative of sane 30 nenbers fran industry 
was reported as 'not operational' largely due 
to inadequate initial design. Sane 
cooperative rnenilers have already withdrawn 
fran the arrangement. 

The local Polluticn control Boa.rd in 
Secundrabad was reported as being strongly 
pro-active. 

Several factories have been closed down for 
nan-carp11ance wi.th effluent discharge 
standards - others have been threatened with 
closure. 

Public Relations 

Every effort is nade to naintain good 
relations with the local camamity. 

A large garden centre within the site 
cultivates shrubs and trees which are given 
away to local residents as a token gesture of 
goodwill. 

Site Appearance 

The site is currently \mdergoing expansion 
involving building works on the construction 
of a new F & D Centre and m:xlifications to 
existing synthesis plants. These activities 
create an inpressicn of general congestion and 
untidiness. 

Efforts are being made to i.nprove site 
appearance with a progranme of 1 anciscaping anri 
the planting of large rose gardens. 

5.2 Central Insecticides Board (CIBL Department of 
Aqncul ture. Government of India, Fandabad 

A visit was rracie to CIB on 6 February. 

Discussions were held with the Joint Director of Packaging and 
Processing, Mr V C Bharava, Eng, and his team; also Dr A D 
Pawar, Heaci of Registration Services. 

5.2.l The prime reason for the visit was to cil.scuss packaging 
developments and test.:.ng in India with particular reference 
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to the pesticide industry. 

These aspects are covered in sane detai: in the report of 
the packaging technology Expert. The general inpressions 
were that the current range of cmtainers used by the 
pesticide industry fell short in process material and 
design carpared with those currently in use in the 
developed market sectors. 

It is also hoped that the latest packaging technology data 
provided to CIB by the UNIOO Experts wi 11 be of use in 
future developnents within this field in India. 

5. 2. 2 Discussions with Dr A D Pawar, Registration, produced 
interesting and usefui infornation. 

The Registratic:n Authorities follow the FAO code of conduct 
an 'the use of pesticides. 

Sare 140 registered pesticides are for exports. 

All internationally restricted or banned pesticides are 
regularly reviewed against the Indian situation. 

To date sane 13 pesticides have been banned and a further 
40 CClll>Ounds are under review on the basis of toxicity and 
environmental sensitivity. 

There is an increasing RDve towards the use of naturally 
occurring pesticides including neam and thunqeris bacillus, 
both of which are available in Asia. 

DDT is now banned for agricultural use but is still used 
for public health insect control. 

BHC currently remains in use but manufacture is scheduled 
to cease in 1997. h subsequent perioci of grace an BHC 
product-use :. s anticipated to use up residual stocks of the 
material. 

5.2.3 Time-Barred Pesticide Prociucts 

Discussions an this problem disclosed that no stratecn or 
system exists to address this situation, ie segregation, 
re-packing and return to suppliers for re-processinq. 

Problems are generated when forecasting of product types is 
incorrect, ie seasonal changes inhibiting f\Blgal growth, 
low frequency emergence of insects, etc, resulting in large 
stocks of un-used product. 

The Government is encouraging the avoidance of stock carry­
over by ~troducing :mit packs adequate for single 
application thus avo1c:U.ng storage of un-used or part-used 
prociucts. These are being pranoted at subsidised cost. 
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6.1 Progress Review Ma.inst Actiais Identified Durtnq the Last. 
Site Envircnnental Visit, March 1994 

6.1.l Effluent Treatment and Disposal 

Package Effluent Treatment Plant 

An Al lrmn Sentinel HK Ir effluent treatment plant has been 
ordered. 'l'be unit was despat.ched ex-tJK durinq late March 
and delivery to IPE'l' is awaited. 

6.1.2 Effluent Collecticn. Storage and Treatment 

6.1.2.l Tbe current reorganisaticn and dararcaticn of 
facilities and services between IPFI' and 
Hindustan Insecticides Ltd at Gurgacn has 
delayed tile ccmnencement of this work. 

6. l. 2. 2 - Al 1 tracie · effluent drains fran IPFI' 
laboratories and . pilot plant have been re­
designed and will be re-routed to a canwn 
collection S\.111> at a new location adjacent to 
the piiot plant. The mxlified drainage layout 
is shown in Appendix I I I. 

6.1.2.3 The new effluent treatment plant will also be 
located in this area to treat and de-toxify 
all IPF'I' site trade effluent.s. 

6 . .i.:.4 

The treatml!llt system will ce111>rise of: -

i. unQel'9round col lectian surp, 

ii. unt.reated effluent storage vessel, 

iii. Sentinel MK II effluent treatment plant, 

iv. Final treated effluent. storage vessel. 

The plant and storage vessels will be 
assamled on newly-iaid concrete hardstanding 
adjacent to the pilot plant (see Appendix IV). 

Treatment chsni.cais storage and effluent 
testing will now be located within the 
adjacent pilot plant, thus dispensing with the 
need for a separate building as originally 
reccmnet'.cied. 

Final E!:luent Disposal 

Subject t.o satisfactory analytical quality 
checu, two c:U.sposal options exist for treat.ed 
ef fl uen.t.s : -
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i. discharge to the site surface water 
soaK.away system, 

ii. irrigaticn to grassland in close 
proximity to the pilot plant area. 

6.2.l Waste Collecticn. Se.greqaticn. Storage and Disposal 

Little progress bas taken place since the last visit. Site 
wastes, nainly paper and rubbish, cc:ntimaes to be deposited 
inciiscriminately in piles en waste ground within the site. 

This is unsightly, bad practice and in ccnflict with the 
IPPT site policy of continued envircnnental inprovem!Dts. 

6.2.l.l A c:iesignateci area cn-si te should be identified 
for the disposal of ca'li:Justible and lightly­
r:cntaminateci wastes. The provisicn of a Slllll l 
metal box or cirun incinerator would provide a 
suitable ciisposal outlet for these waste 
types. 

6.2.2 Toxic Waste Disposal - High Tenperature Incineraticn and 
Cement Kilns 

6.2.2.1 

6.2.2.2 

Meetings have cc:ntinued between UNDP/IPPT and 
the Naticmal Cement Board. Proposals for the 
use of cem!Dt kilns for the disposal of 
sei~eci wastes has been approved in principle 
by the GoverDlll!Dt. Initiatives to inplement 
pilot-scale studies are currently under 
consideration by UNIDO, Vienna. 

CUrrently, a study, spcmsored by CJNIDO, is in 
progress in both Ccntinental Western Europe 
(CJa:) and United Kingdan (UK) to gain 
information fran direct experience in the use 
of hiqh teq>erature incineratim and cement 
kilns for the disposal of industrial wastes, 
including pesticides. 

Shared Incineration Facilities/Clusters of 
Pesticide Plants - Gujarat 

A meeting was held during April 1994 to 
explore this opticn. 

This was attesxied by UNDP/IPPT, 
Pollution Control Board, Canant 
Institute and pesticide 
representatives fran GuJarat. 

Central 
Research 

industry 

The poss1.cility of organised sharing of a 
ccmran incineratioo resource was considered 
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feasible and a pilot project proposal bas been 
prepared and sutmi tted to tJRIOO Vienna for 
cansideraticn and support. 

6.3.l Work en the new Ccmference Centre bas been delayed and 
awaits carpleticn. 

Similarly, no progress has been lllilde in landscaping and 
iq>rovi.DJ overall site appearance. 

The large areas of grassland are neglected and overgrown 
qi.Ying the site a generally mtidy and unkeq>t inaqe. 

6.3.2 With the careleticm of the new Conference Centre. training 
facilities will expand. attracting increasinq nl.lli>ers of 
de~~tes fran the pesticide industry to the site. 

It is vitally irrportant that the site appearance is 
upgraded "and naintained to carplement the Centre of 
Fomulaticn Ezpertise already identified '-'ith IPFI' at 
Gurgaan. 

6.3.3 A programe of phased landscaping and i.q>rovements could. 
with a mininun of resource, be i.q>lemented in phases in the 
grassing of areas alanq the approach fran the site entrance 
upto and around the new·CCllference Centre. 

Similarly, regular grass cutting and mewing of the land 
area within the tree-iine surrounding the IPFr laboratory 
blocit and pilot plant wculd ccmsiderably i.q>rove the 
appearance of this area while diverting attenticm fran 
adjacent waste land. which is difficult to keep under 
cC11troi. 

6.3.3.1 A motorised grass-cutter or lawn-nower would 
qreatly assist with the naintenance of all the 
qrass areas an-site and it is recarmended that 
coris1deraticn be given to the acquisition of a 
suitable nachine. 
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7 • m\'IRCHmfl'AL TRAINING CXXJRSES, IPFI' 

7.1 Proposal 

Practicai training and guidance in all aspects of site pollution 
cantrois and waste nanaqement are an essential and inteqral 
eiement of pesticide fomuiatian activity. 

Traininq courses in pesticide fomulaticn technoloqy are now a 
regular and increasing fea~ure at IPFT. 

Scope exists for the inteqraticn of associated envircnnental 
training as an extension of existing fomulaticn courses. 
Subsequentiy r if required. these could be expanded to separate 
safety, health and envirmnental training ventures specific to 
tile requirements of the pesticide industry. 

An initial introduction to this initiative could be based an a 
m:xiular approach coverinq the essential elements of polluticn 
con~rois. effluent treatment and waste nanaqement. 

An outline of envi.rcnnental trair.ing m:>dules is qiven and further 
expanded in Appendix V. 
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8. REVENUE-GENERATING OPPCRIUNITIES - IPFT 

8.1 Proposal 

A large propo ;ticn of the pesticide fomulaticn i.Ddustry, 
currentiy faced with envircnnental perfornance inprovenents, is 
ill-equi}.~ to inplement progtames of mcmt.on.ng, chenu.cal 
anaiysis. effiuent treatment evaluation and wast.e identificaticn. 

IPFI' h~ well-equipped analytical laboratories with state-of-the­
art ana~ ytical instrunents capable of advanced residuai pesticide 
assay- essential to envi.ramental mcnitoring and polluticn 
ccntrois. 

Scope ensts for the develapnent of a series of revenue­
qeneratl.n9 - envircnnentai services uuuslll9 existing site 
resources and expertise and could initially inci u:ie: -

effiuerit treatment evaluaticn 

-analytical services including medlod-developnent 

site surveys - ccntaminated land and qroundwater 

effluent treatment plant design 

systems for en-site waste nenaqement. 

I 
I 
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9. PREPARATicn OF '!HE IPF"l' SAFETY .HM«JAI. PROJECT DP/IND/89/128/ll-65 

Although not fomally assigned to this Project, the author at the 
request of IPFI' has assisted during the period 1993-1995 with the 
envircnnental secticms of this nanual ..dth contri.buticms to:-

effluent treat:ml!nt 

waste nenagement and disposal 

waste minimisaticn. 
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10. ~ 

l. UNIOO Report: Envi.rcnrental Polluticn Centrals - India. 
Irrplicaticns And Necessary Centrals For The Pesticide Fomulaticn 
Industry, Project DP/IND/89/128/11-59, K S Johnsen, 
envircnnentai Ccnsul tant in Pesticide Fornulation Technology, 
March 1994. 

2. Disposal Of Unwanted Festicide Stocks, Guidance Qi The 5electicn 
Of Practical Opticms, GIFAP Publication. Avenue Albert Lancaster 
79A, 1180 Brussels, Belgiun. 
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'!'he Author expresses his qrateful thanks to the nanagement and staff of 
UNDP, RE!IPAP and IPFI' for their kind assistance, cooperaticn and 
hospitality shown during his recent visit to India. 



BACKGROUND 

Institute of Pesticide Formul:ition Technology, a Govt. of India Society 
h:\s been set up in May l 99 l presently engaged in Implementing· Pesticide 
l>c\·clopmcnt Centre' a UNDP assisted project. 'TI1e project's aim nnd 
objectives arc to assist the pesticide fonnuJatlon indusry In the country In 
the are:ts or development of newer fonnulatlon, upgradatlon of technolo· 
gics. induslri:ll safety and pollution COl'lrOI, application of pesticides etc. 
The Project has access to the lntcmationalexpertsasan input from UNIOO 
to assist the pesticide formulation industry. It has also plans to set up a 
!':tfcty laboratory. It Is in this .;ontcxt that in collaboration wilh Gujnrnt 
Pesticides Fomlulators Association a training cum meet ls being orgnniscd 
:it Ahmed:ib3d Oujarnt to facilitate inl:r.lct.lon between the Industry ond 

experts in this area. 

In thc present meet, three reputed international experts Mr. Keith S.Johnson, 
Mr. C.M. llamuncrandMr. A.II. Grcgol')· are visiting lndiaand IPFTtook 
the oppotlunily to arrange this programme In collaboratJon with OPFA for 
the benefit of pcsllcidc industry. In additJon to the lntemntlonal experts, 
the c~perts from the industry and IPFT shall bo sharing their view on tl1e 
:ire:\ of pollution control, industrial safety and packaging of pesticide 

formulntion and during the meet cum training sessions. 

The meet will highlight the topics relevant to inclnernllon water and odour 
rcfatcd technologies, other important areas of plant designs nnd safety 
measures and pack.aging of pesticides forrnulntJons. The full potential or 
the programme or the seminar ls designed to create not only awareness 
:iboul the present needs but to focus on the serious national efforts required 
to ~ridge the technological gnps If any In th.ls vital aspect or pesticide 

industry. 

Af PHIX la 

!11 
INSTITUTE OF PESTICIDE FORMULATION TECllNOl.OGV 

Amrormce.s·· 

Training cum Meet on 
lndustrinl Snrcty, Emuent Trentment and Pncknging 

In 
Pesticide Fornmlntlon Industry 

21 and 2 2 Ja11uary 1995 
at 

l lotel Rivera, Khanpur, Ahmedabad~380 00 l 

Organised by 

INSTITUTE OF PESTICIDE FORMULATION TECllNOLOCY 
Sector 20, Udyog Vihar, Gurgaon -122016 

Jlaryana 

In Colinboration with 

Gujnrnt Pesticide Formul1tor1 Assocl1tlon 
Ahmed a bad 

N 
N 
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09.00 - 09.JO Registration 
09.10 - 10.JO Jn:iuguralion 
10.10 - I0.4S Te:VCorTcc 

Snsion I 
10."5 - 12. lS Introduction orIPfT &. Prcscnuilion or S~l~:i pnper. 

on pollution control in peslicidc industry Indian per-
spective - Mr. llP. Luthra, Dy. G.M. JllL 

12. IS - ll.4S tnlcrnalior,:al approach to cffiucnl lrealmcnt and dis­
posal in pesticide rormulation industry • Mr. Keith 
Johnson, UNIDO Expert 

ll.4S • H.4S 

Session II 

J.l.H - ~_: ~; 

IS . .U - iciOO 

Session Ill 

16.00. 11.00 

21J;um:u")'1995 

Senion IV 

IU.00 - I I.IS 

l l.lS • ll.4S 

Session V 
ll.4S - ll.00 

11.00- H.00 

Lunch 

Types 11f1reatme11t and dipos.il mcthods-incincrntlon 
water 3nd other rcl31ed tcchnolosles, Mr. Keith John­
son, uNIDO , Expert 
Tea/Coffee 

Discussion on experience of industry in disposal or 
time bnrtcd pesticides and pollulion conlrol In Indus­
try - Moderator - Mr. R.P. Lutltra, Dy. GM, HIL 

rrcscnl:ation by industry representatives on pollnlion 
telalcd experiences In design and opcrallon or emn­
cnt tre:1tmcn1 plant. 
Tca/Cvffcc 

lntemationO\l Safely standard In Pc;;ticldc Industry 
hnplcmentalion and monloring - C.M. Harmer, 
UNlDO Expert 

Lunch 

PROGltAl\itME 
Sc11lon·VI 

14.00- 15.00 

15.00 - 16.00 
' 

16.00 - i6.15 

16.15 - 17.00· 

. Packaging or Pesticides Pommlolion -
Indian lnduslry Perspective - lnduslry 
Expert 

Packnging of Pesllcldes fannulation - Mr. 
A.II. Gregory, UNIDO l!xpert 

Tea/Carree ·• 

Summing up discussions and conclutllng 
session 

ADMINISTRATIVE DETAILS 

Venue 

Dates 

Time 

fees 

No. or Participants 

Last dale or nomination 

Phone 

Telex 

Uotcl Rivera, Khan11ur, Ahmedabad-l 

11-22 J1nuary 95 

09.30 am lo .5.00 pm 

R.s. 1,.500/- per particlpanlS lnelmli nc 
course malerlalTca/CofTee/Worklng lunch 

40-.50 

10 Janulll)' I 99.5 

Nomination along wilh cheque I demand 
dmn moy please be sent In ravour or 
GUJARAT PESTICIDE FORMUl.A· 
1'0RS ASSOCIATION to 

GuJaral Pcslclde Formulalon Assocla-
11011, 
20, Embassy Morket, Near Dlncsh llall 
Ahmedabad-380009 

400.558 

Ol l-74.538 AIMC 

Outstation participants requiring ony assistance ror hotel booking clc nt 
Ahmedabad may contact Mr. P.S. Trivedi, Hony. Secretary, Gujarol Pesticide 
Formulalors Association, 20, Embassy Markel, Near DlneshHall, Ahmcdnbad-
380 009 

"" I.,,.» 



No. of Putldpanle 

Lael date ol Nomination 

Uode of payment 

75·100 

21st January, 1995 

Nomlnallon mong wllh Cheque/Demand Draft 
may pleur be sent In favour ol 'Pesllcde 
Formulators AssoclaUon ol India' to: 

Pesticide Formulators Association or Inda 
B ·4, Anand Co-Op Housing Socelty 
Si,1adevl Tempi• Road, Mahlm (West) 
Bombay· 400 016 

Phone: 4375279 ·Mr. H.J. Kakoclcar (Ex. Olfr.) 
Fax: 6116736/6117781lbc.011·74538AIMC 

Outstation participants requirtng any assistance or hotel booking etc. al Bombay may 
contact Mr. H. J. Kakodkar ol PesUclcie Formulators AssoclaUon or Inda 

Baek ground 

Institute of Pesticide Fonnulallon Technology, A Govt. ol lndla Society has b11n HI 
up In May 1991, pruenly engaged In mptementing •Pestidde Oevelopent Centre• a 
UNOP assisted project. The Prcject. Th• Project"• aim and ob)ecllves are to utlst 
lh• pesticide lonn\Rtion lndus:ry ii lM c::u"llry In the areas ol development of newer 
lormulalion, upgradation ol tec:nnologies ll'ldUstftal safety and poRuUon control, ap­
pication of pastiddes etc. Th• p'Cject has access to th• International experts as an 
~ lrom UNIOO to assist lh• pesticide ftir.nulation lncllstry. It has also plans to Ht 
up a salety labofatory. It Is In Olis CQl":ut that In collaboration with Pesticides 
Formulators A.noclalion ol Inda a 1rair.r.; :um M .. t ls being organised at Bombay 
to lacilitate lnleractlon between fl• Industry and exparts In this arH. 

Th• t»esticldls Formulators Assoclallon ol lncla(PFAI) came Into 1xlst1nc1 In th• year 
1968 wM a need to PfO'llld• platfonn tor sR'.aA sc:al• pasllcld• lonnulators, a Important 
sector which represents around 70% production ol formulated pesllcldes In lndL 
PFAI lnllatld by small sell• pesllclde lormulators hat now grown Into.,.. •H•cUv• 
bod1whos• membcnhlp lnckldes medum andlalge acale inc..istrles, basic manulao­
turers and maNAlac:b'ers ol lnt1nnecial11 r1qulred tor pasllr.ldes. Th• assodallon 
reprHenlS '9\1 paslidd• lnduslry on a national basis with a strength over 350 
members. 

In the present meet. thrH repuledlntemalonal 1xp111S Mr. Keith S. Johnson, Mr. C.M. 
Hanner and Ml. A.H. Gregory are vlslling Inda and IPFT took the opporl\.nlty to 
arrange this programme In colaboratlon with PF Al lor the ben1lll of pesllclde Industry. 
In addition to the lnl•mational experts, th• experts lrom th• Industry and IPFT shaU 
be sharing lhW view on the arH ol polulion control, lnclistrtaJ safety and packaging 
ol pes1ic:ide lorm..ilalon and dumg fl• mHt cum training Hsslons. 

Th• JM•I wll hlghlighl th11 topics rll1vant to incineration water and odour related 
tec:Mologi•s. olhel' mportanl areas of plant design and safely measures and pack· 
aging of paskldes tonnWlllons. Th• lul potential of th• programme of th• lemlnar 
is des9\ed to create not only awareness about th• present needs , but lo locus on 
th• nalional etlolts required to bridge lh• lechnologlcal gap II any In this vital aspects 

APmiDIX Ib 

<IJ. Ail 
Institute of Pesticide Formulation Technology 

(a Govt. ol India Society under department of Chem/cat. & PetrochemJcala) 

AnnouncH 

Tralnlng • Cum· MHt on 

industrlal Safety, Effluent Treatment and Packaging In Pesticide 
Formulation and Chemical Industry 

24 and 25January1991 at 

World Trade Centre, Hall Wlsta(3oth Floor), Bombay . . 
Organised By 

lnstltute of Pestlcld• Formulation Technology 
Sector 20, Udyog Vlhar, Gurgaon 122 016 (Haryana) 

In collaboration with 

PesUclde Formulttors Association of tndla 
8-4, Anand Co-Op Housing Society, Mahlm(West), Bombay· 400 011.i. 

Tel. No. 4375279nlx No. CIO: 011·74538 AIMC'Fu No. C/0:022·1'11731 

FACULTY: FROM UNIDO & IPFT 

"" .. 
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24 January 1995 

09.00· 9.30 

0.930. 10.30 

10.30. 10.45 

SHslon·I 

10.45. 1 t.30 

11.30· 12.15 

12.15. 13.45 

13.45. 14.45 

Seaalon ·II 

14.45. 15.45 

15.45. 18.00 

SeHlonlll 

18.00. 17.00 

25th January 1115 

SeaalonlV 

09.30. 10.15 

'? R 0 G' R A M M E 

Reglslradon 

lnauguratlgnfAppredadon Award• by PFAI lo 
Mr. R.O. SHROFF(chalnnan & Managing 
Oireclor) ol Unhld Ph01phorou1 Lld, Bombay 
lor h111lgnlftcant contrlbuUon In PesUckl• 
Industry. 

TealCoftH 

lntroducllon ol l~FT & Presentation ol Status 
paper 0n polludon QOf\tlOI In Pei>llclde lnduslry 
Inclan pe11pecUve ·Mr. R.P. Luthra.Dy.G.M .• H.l.L. 

Future ol nowablH and water clsperslble 
Granules In Inda World Market and lormulaUon 
lechnJque • Dr. Rllm 0111, IPFT. 

lnlematlonal approach lo elfluenl tram:nanl and 
disposal In pesllclde lonnulallon lnclJsary • 
Mr. Keith S. Johnson. UNIDO Exp.tt 

Lunch 

Type• ol lrHlment and clsposal method•· 
lnclneradon waler and olher relat~ technologlH 
Mr. K.nh S. Johnson 

10.15. 11.15 

11.15· 11.45 

SeHlonY 

11.45. 13.00 

13.00. 14.00 

s ... 1 .. nv1 

14.00 • 14.30 

14.30. 15.00 

15.00 • 18.00 

18.00. 18.15 

18.15. 17.00 

TH/Con .. 

lntemallonal salety standard In PHllcld• lridustry 
111 lmph.mentaUon and Monitoring 
Mr. Charles M. Harmer, UMDO Expett. 

Lunch 

Packaging ol PHllcldH In Inclan Industry 
perspective, Inclan Expert. 

PesllcldH Regl11rallon In lhe European 
Convnunlly COIM'ICll by Mr. Geoff Byme, CChem, 
FRSC, H .. d, New Matt.I Development ol 
lnvere•k ReHarch /nremauon.i Uc'., ScoUllnd. 

' 
Packlli;lng ol PHllcld• Formulallon lnt1m11lonal 
pertpec>lve: Mr. Anthony H. Oregoty, UMDO 
Exp err. 
Te.Con .. 

Summing up clscuulonl & ConcludngH11lo,, 

TNICoftH ADMINISTRATIVE DETAILS·. 

Discussion on experience ol Industry In d1poHI 
ol time baned pe1llcld11 Ind pollution control 
In Industry • Moder1110t • Mr. ltP. L!'lhnt. .. 

PrHentaUon by lndustry'reprHentallv• on pollu­
llon related experience Ir\ DNlgn and operation ~I 
Elftuent trtatment Plant. 

Venue 

D•le' 

TI me 

FM 

World Trad• Centre, Hllll Yt'l•la 

(30lh Floo,,, i:Somb1y 
24-25,J1nuary, 1H5 

t.30a.m10 ~.oop.m. 

R1. 1200 ptr partlclp1nl lor PF Al Members 
Rs. tSOO per parUclpanl lot non PFAI Member• 
[lncluclng CourH mlt•rlll, Tea/ CollH • 
Wolklng Lunch) 

N 
Vt 



Vcnu: 

Dale 

Time 

fee 

No. or Participants 

ADMINISTRA nvE D!;T AILS 

HOECHST INDIA LIMITED 
L.B.S. Marg, Mulund (West), Bombay 

27 January 199.S 

09.JO arn to S.JO pm 

Rs. 1,000/· per participants including 
course matcrialTea/Cofrcc/Working lunch 

JO 

Last date for Nomination : 16 January 1993 

Phone 

Nomination along \\ilh cheque I demand 
draJ\ ma)· please be senl in fa\'our of 
"ASSOCIATION OF BASIC MANU­
FACTURERS" to 

Mr. D.C. Deo, 
B·9, Saroj, Paralkar Road, . 
Shh'aji Puk, Dadar, Bombay-400 028 

45Sll8 

Outsi.-.tion participants requiring any assistance for holcl booking etc at 

Bombay may contao:t Mr. Mr. D.C. Dco, B-9, Saroj, Paralkar Rond, Shh·aji 
Puk, Dada.r, Bomba)'-400 028 

AfPE1mIX Ic 

4) 
INSTITUTE OF PESTICIDE FORMULATION TECHNOLOGY 

Annormcts 

Training cum Meet on 
Industrial Safety, Emuent Treatment and Packaging 

In 
Pesticide Formulation Industry 

27 January 1995 
at 

BOECDST INDIA LIMITED 
LBS Marg, Mullund, Bombay 

Organised by 

INSTITUTE OF PESTICIDE FORMULA TJON TECHNOLOGY 
Sector 20, Udyog Vihar, Gurgaon -122016 

Haryana 

Jn Collaboration with 

Association of Dasie Manufacturen of Pesticides (ADMP) 
Bombay 

......, 
O'I 



Dack ground 

Institute or Pesticide Formulation Technology, a Govt. of India Society 

bas been set up in May 1991.prescntlyengaged in implementing· Pesticide ... 
l>C\'Clopmcnl Centre' a UNDP assisted project. The project's aim and 

objecti\"Cs arc to assist the pesticide fonnulation indusry in the country in 

the areas or dC'\'Clopmcnt or newer formulation, upgradation of technolo· . 

gies, industrial safety and pollution control, application of pesticides etc. 

The Project has access to the international experts as an input from UNIDO 

to assist the pesticide formulation indusll)'. It has also plans to set up a 

safely laboratory. It is in thisconlC:\1 that in collaboration \\ith Association 

of Basic Manufacturers of Pesticides a training cum meet is being 

organised al Bombay 10 facilitate interaction between th.e industry ~ 

experts in this area. 

In the present meet, three rcpulcd international experts r ... tr. Keith S .. 

Johnson. Mr. C.M. Harmer and Mr. A.H. Gregory are \'isiting India :md 

IPFT took the opponunity 10 anange this programme in collaboration ,,;111 
ABMP for the bcne6c of pesticide indusuy. In addition to the international 

e~rts. the uperts from the indusll)' and lPFT shall be sharing their ,;cw 

in the area of pollution control, industrial safety and pack.aging of 

pesticides formulation during the meet cum lrain.iag sessions. 

The mcel \\ill highlight the topicsrcle\'anl lo incineration. watcrand odou1 

related technologies, other imponant 11eas of plant design and sat'Cly 

measures and packaging of pesticides f~rmulations. The. full potcnjal or 
the programme or the seminar is desipcd 10 create not only awareness 

about the present needs but to focus on the serious national cO"orts required 

to bridge the technological gaps if any in this vital aspect or pesticide 

indUSll)'. 

l7 Janurary 1995 

09.00 • C9.30 

09.30 - 10. IS ' 

10. l S • 10.JO 

10.30. 11 AS 

1IAS·13.00 

13.00 - 14.00 

14.00 • IS. IS 

IS.IS· IS.JO 

I S.30 • 16.30 

16.30 - 17.30 

PROGRAMME 

Registration 

Inauguration • Opening remifrks by ABMP It. IPfT 

Tea/Coffee 

PoUution ·control In Pesticide Industry Indian Pcr­

s~tlve - R.P. Luthra, Dy. GM. II'\.. 

International Approach to Emuent Treatment and 

Disposal In Pesticides fonnulation Industry - Keith 

Johnson, UNIDO Expcn 

Lunch 

International Safety Standard In Pccticldcs lnc.luslr)', 

its Implementation and Monitoring • C.M. H:mner, 

UNIDO Expocn. 

Tea/Coffee 

Packaging of Pesticides Formulations 

A.H. Gregory, UNJDO Expen 

Open House Dlscuslson I Summing up. 

I"-' 
-..J 



ADMINISTRATIVE DETAILS 

Venue : VICE ROY HOTEL 
Tanlc Bund Road, 
Hyderabad-SOO 380 

DalCS : 30 January 95 

Time : 09.30 am to 5.30 pm 

Fees : Rs. l,CISJI· per participants including 
coune material TeaJCorree/Working 
lunch 

No. of Participants : 30 

Last date for Nomination 

Phone 

Telex 

15 January 1995 

Nomination along with cheque/demand 
draf'l may please be sent in ravour or 
VOLT AS IDOTED 
MR. W.VJ1. Ramalingam, 
General Manager (operation) 
IDA Phase II 
Pataneheru-502319 
Medak Disbict 

084543-2225-2226 

0422-232, Fax: 91-0842-821053 

Outstation participants requiring any assistance for hotel booking etc at Hyderabad 
maycon1attMr.W.V.B.Ramalingam,IDA,Phasell,Pal.lflcheru·S02319,Medak, 
D~ Andhra Pradesh. Phone: 084543-2225, 2226, Telex: 0422-232, Fax: 91· 

0842-821053 

AfP!lfDIX Id 

~ 
INSTITUrE OF PESTICIDE FORMULATION TECHNOLOGY 

A"nounce.r 

Tralnlna cum Meet on 
Industrial Safety, Efnuent Treatment and Packaging 

In 
Pesticide Formulation Industry 

30 Ja"uary 1995 
QI 

VICEROY HOTEL 
Tank Bund Road 
Hydrabad·SOO 380 

Organised by 

INSTITUTE OF PESTICIDE FORMULATION TECHNOLOGY 
Sector 20, Udyog Vihar, Ourgaon-122016 

Haryana 

In Collaboration with 

Pesticide Association of India 
New Delhl·llO 001 

t-J 
00 



B1ck1rouad 

Institute of Pesticide Formulation Technology, a Govt. of India Society 
has bce::a set up in May 1991 presently engaged in implementing' Pesticide 
De\ielo~mcnt Centre' a UNDP assisted project. The project's aim and 
objectives arc to assist the pesticide formulation indusry in the country in 
the areas of development of newer formulation. upgradation of technolo­
gies. indllttrial safety and pollution control, application of pesticides etc. 
The Project has access to the international expertsasan input from UNIDO 
to assist the pesticide formulation industly. It has also plans to set up a 
safety laboratory. It is in this context that in collaboration with Pesticide 
Association of India. New Delhi a training cum meet is being organised 
at Hyderabad to facilitate interaction between the industry and experts in 
this area. · 

Pesticides Association of India is the main representative ~~" of this 
important agricultural iJ1tU ::.tosuy PAi's membership comprises or 
both Public a. Private Sector large scale (including multinaitons) medium 
scale and small scale manufa.":mreB. formulators and distributors. 

In the present meet. three ~ imernational experts Mr. Keith S. 
Johnson. Mr. C.M. Hannm: and Mr. A.H. Gregory are visiting India and 
IPFT took the oppoman.ity to anange this programme in collaboration with 
PAI for the benefit of pesticide industJy. In addition to the international 
experts. the experts from the industry and IPFf shall be sharing their view 
on the area of pollution conuol, industrial safety ll'ld packaging of 
pesticide formulation and during the meet cum training sessions. 

The meet will highlight the topics relevant to incineration water and odour 
related technologies. other imponant areas or plant design and safety 
measures and packaging ofpcstJcidcs ronnulatiom. The fbll potential of 
the programme or the seminar is designed to create not only awareness 
about the present needs but to focus on the serious national efforts required 
to bridge the technological gaps if any in this vital aspect or pcsdcides 
industry. 

lOJanurary 1995 
•' 

09.00 • 09.30 

09.30. 10.1.5 

10.U ~ 10.30 
I 

10.30. 11.45 

. 11.45. 13.00 

13.00. 14.00 

14.00 • 15.15 

15.15 • 15.30 

15.30 • 16.30 

16.JO • 17.30 

PROGRAMME 

Regist~tion 

Inauguration • Openlng Remarks by PAI cl IPFT 

Tea/Coffee 

Pollution Conuol ln Pesticide Induatry Indian Per· 

spective • R.P. Luthn, Dy. OM, H1L 

International Approach to Emuent Treatment and 

Disposal in Pesticides Formulation lndUJUy • Keith 

Johnlon, UNIDO Expert 

Lunch 

lntemadonal Safety Standard in pesticides Industry, 

Its implcmcnuidon and MonJtoring • C.M. Harmer, 

UN1DO Expoert. 

Tea/Coft'ee 

' . 

Packasing or Pesticides Formulations • 

A.f1. Gregory, UNlOO Expert 

Open House DilCUlison I Summing up. 

"" '° 
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SUMMARY PAPER 

TRP.ATM!NT AND DISPOSAL or AOU!Qus EPPLUP.NTS ARISING PROM TH! PORMULA.tION AND 

PACICAGING OP AGROCff!MICAL fRQDYCfS 

AtrtROR: K. S. JOHNSON - UNIDO 

1. lntro<luction 

Pesticide& in general have a low solubility in water and are usually 

manufactured in the form of wettable powders, granule•, suspension 

concentrate• or miscible liquida. 

The breakdown in atabilit7 b7 chemical treatment of .~ed effluents 

cause& the flocculation and settlement of a high proportion of the 

pesticide ingredient in the form of a dense sludge. Soluble organic 

substances including pesticide residue• are removed by adaorption ·onto 

activated carbon. 'thi• proce•• offer• a convenient method of 

detoxifying aqueous plant eff luenta arising from the fonulation of 

peaticides. 

2. Treatment Proce11 

The collection of plant ef fluenta in a COlllllOn sump offers storage 

capacity, and means of buffering the change& in composition of effluent 

which can frequently occur. 

the flocculation proceH i• normally conducted on a batch treatment 
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system using a conical-baHd cylindrical weasel. Thia allows the 

settlement of sludge residues in the cone. and a -an& of decanting the 

supernatant clarified effluent. 

2.1 Chemical Ireaq.ent 

Optima conditions for flocculation/clarification of effluent are 

pH 10-12. The addition of iron salts and lime (calcium 

hydroxide) to aqueous pesticide effluent nor11ally induces rapid 

flocculation of all suspended solids. 

The inclusion of a ..all a.:nmt of polyelectrolyte will serYe to 

accelerate the coagulation of f locculants and subsequent 

settlement. 

The addition of an adsorbent clay and pOMdered acth'ated carbon 

can be beneficial in the D!IDOYal of trace residual pesticide if 

this is deemed to be necessary. 

Dosage_rates of chemical flocculants need to be established for 

specific effluents but the following can serve as a starting 

point:-

m/litre 

Lime pH 11 - 12 500 

Perric sulphate (40% solution) 200 

Polyelectrolyte (anionic type) 5 

* powdered clay 1000 

* powdered activated carbon 500 
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* carbon and clay aH no~llJ' dosed aa 

following initial flocculation and aaparation/remoTal of 

sludge. 

Ideally a •••••l S - 10 .I capacity with .. chanical aaitation ia 

suitable for collection and treatment. 

2.2 Phuical Adsorption 

To •intain a consistent standard of high quality final effluent, 

a second stage of acti•ated carbon adaorption should be 

considered. Tb.is should ca111prise of at least two beds of 

acti•ated carbon operating in series flow (see Pigure I). 

High acti•ated carbon granules (14/44 .. sh), surface area 

>looo.I I g should be used. 

Coal or wood-baaed carbon granules will gin the best adaori>tion 

performance. Coconut shell carbons, by virtue of their 

relati•ely small pore sizes, are generally unsuitable for 

pesticide effluent treatment. 

Plow rates of clarified sand-filtered effluent should be 

regulated through the carbon beds to allow a min.iam of 1-bour 

contact residence time. 

3. Effluent Qyalitx 

Pinal effluents are normally clear, virtually colour leas and non-toxic. 
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!zample• of final effluent qu.alit7 for specific peaticides and organic 

coataainants are shown in Table5 l and 2. 

4. Effluept Disposal 

Disposal with consent of controlling authorit7 can be directed to a 

sewer, soakawaT (not abowe or near an aquifer), or in bot climates 

possible to an ewaporation pond. Direct discharge of effluent to a 

water course is not rec~ed. 

5. Sludge DiJposal 

Sludges froa the process can be dried in shallow drying beds and 

subsequent17 disposed of to a designated waste disposal site, or 

~referably, if awailable, b7 high temperature incineration. 
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EFFLUENT TREATMENT PLANT 
SCHEMATIC DIAGRAM 

FLOCCOLATOA 

5mf. 

.. RAW 

EFFLUENT 
20mJ 

SANO 
FILTER 

imJ -

CARBON 
COLUMN 

2mJ 

.DISPOSAL ~---

TREATED 
EFFLUENT 

20:nJ 

Pigure I 

CARBON 
COLUMN 
. 2m' 
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Table I 

Effluent Quality Obtainable by 

Cbemical Ire•t!!ent •nd Physical Adsorption 

Effluent Quality 

Specification/Parameter Pinal-
Untreated CheR..ical activated 

Treatment adsorption 
- treatment 

Jlf&/l -.g/l ag/l 

Biological Oxygen De:!iand - - -
I 

Cheaical Oxygen Demand Upto 5000 1500 200 
(COD) 

-

Total Organic Carbon Upto 2000 1000 100 
(TOC) -

Total Suspended Solids Upto 1000 100 50 
(TSS) 

pH ? 10 - 12 • 6 - 8 I 

Pesticides ' 
. 

- Organo-cblorines Up to 1000 < 100 < 0.01 
- Organo Nitrogen Up to 1000 < 100 < 0.01 
- Pyre-throids Up to 1000 < 100 < 0.01 
- Phenoxy Compounds Up to 1000 < 100 < 0.01 

Biological Oxygen Demand (BOD) is not a reliable parameter as 
some efflueftt component• may be non-biodegradable • • Process is alkaline at th~• stage. 
pH adjusted in final effluent before discharge. 
Broad examples: there are in excess of 500 pesticide compounds 
in existence. Each group at least will require separate 
treatment evaluation to assess pesticide removal efficiency. 
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Table 2 

TREATMENT PERPQRMANCE 

the performnce of the above described treatwpt proce11 for the re90val 
of pesticides from aqueout effluents ia 11•erised in the table below. 

Product Effluent Residue Reduction Liait of Source 

Initial in Detection 
Loading Treated 

Water 
µg/l(ppb) µg/l(ppb) % µg/l(ppb) 

atrazine 5,100.000 4.0 >99.9 0.4 USA 

atrazine 240,000 ND >99.9 0.06 Nether-
lands 

alachlor 795,000 <4.8 >99.9 0.4 USA 

Bentazon 480,000 ND >99.9 0.075 Nether-
lands 

pe~thrin 237.500 ND )99.9 0.4 USA 

CJP9r- so.ooo ND >99.9 0.02-0.04 UK 

-thrin . 
piriaicarb 225,000 ND >99.9 0.02-0.04 UK 

carbaryl 225,000 ND )99.9 0.02-0.04 UK 

dicamba 35,000 ND >99.9 0.02-0.04 ux 

2,4-D 200,000 ND )99.9 0.02-0.04 UK 

paraquat 200,000 ND >99.9 0.02-0.04 UK 

-ND - not detectable 
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Hodule ~ 

Effluent/Haste Classificatian 

Treatment evaluation. 
Treatment technology - selection of opticms:­

chani.cal, 

Hodu1e II 

physical - adsorption techniques 
biological treatment systans. 

Treatment Plant Desian 

Modu!e III 

Batch process 
Ccmtinuous flaw 

New Technology 

Module IV 

Had:n:anes - reverse asmosis/ul tra fil traticn 
Ozcn'! 
Ultra violet (OV}/peroxide midaticn 

Effluent Quali~y 

-- Monitoring 
Olemical analysis 
Final effluent quality 

l\Pft'l(LIX V 
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'roJCIC AND HAZARDCXJS WASTE MANAGEME1fl' 1\ND DISPOSAL 

Module I 

Leqislaticn 

Typical legal framework based upon OK and am (EX:) practise 
Duty of Care 
Licensing 
Transport 
Disposal 
Site remediaticn. 

Module II 

Waste ijandlinq 

Modu1e III 

Identificatic:n and classification 
Segregaticn and ccxitainnent 
Packaging, label ling and records 
safe storage. 

Waste Minimi.satim - Tbeoa and Practice 

Module IV 

Reduction at source 
Plant and process moclificaticn - new and existinq plants 
Point source recycling 
Recovery and re-use. 

Waste Pre-treatment and Preparation for Disposal 

Module V 

<h!mical fixatian 
Wet-air oxidatie11 
Shredding 
Crushing 
Ca'rl>acticm and over-packing. 

Waste Disposal - Selection of Best, Available Options 

Landfill 

Module VI 

High tasv;>erature incineration 
fixed hearth - smll and 181'9e packaqe uni.ts 
rotary kiln 
cement kilns. 

Inter£ace and Liaison with Controlling Authorities 

Records 
Training needs 
Resource planning 
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UNIDO COKMENIS 

The report No. 111 covers all aspects related to environmental aspects with 
respect to operation of pesticide industry. The training courses covering roll 
on - roll off type at different centres clearly indicate that UNIDO/IPFT approach 
of covering the whole country in a most cost effective way. The three reports 
clearly indicate that the impact of the courses to the industry has been very 
valuable. 

This third report covering pollution control aspects clearly brought to the 
surface the "·arious techniques available to industry and how a training programae 
could be established on a modular basis to industry personnel at different 
levels. 

while giving various actions taken by industry and the registration board 
to move towards global standards, simple issues such as maintenance of buildings, 
landscaping, dust protection and presentation of laboratories are vital for image 
building. In this the author's suggestions for IPFT under 6.3 are vital and the 
counterparts and the steering co .. ittee should take necessary measures especially 
when IPFT is projected as a centre of excellence. 

The three reports form an excellent compilation of safety aspects with 
regard to operational and environmental safety. 




