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INTRODU:~TION 

Since only 9 months are now left before the completion of the 

project. it is an appropriate time to take stock of the developments 

so f~r and also to assess the strengths and weaknesses of the project. 

This is especially relevant since a second phase of the PCRI is now 

being proposed. It should be noted that since I took over as the CTA 

last August. the present mission of 2i months gave me the first real 

opportunity to assess the project comprehensively. The earlier two 

brief visits in my role as the CTA were primarily used to assi$t PCRI 

to organize the International Conference on Environmental Impact 

Analysis. for Developing Countries. which turned out to be an out­

standing success. A report on the current status of the Institute is 

shown in A.~nex I. Annex II shows the proposed areas of concentration. 

OVERALL ASSESSMEXT 

My general overall assessment is that PCRI has made considerable 

progress since last suUD11er. The knowledge-base of the Institute is 

better. the capacity to take on projects has increa&ed. technical 

reports are better written since the inception of the Institute, and 

the staff are more confident of their ability. While these are un­

questionably positive developments, much more needs to be aone if PCRI 

is to be made a centre of excellence in the country. 

Undoubtedly, the most important event for PCRI during the pas: 

year was the organization of the International Conference on Environ­

mental Impact Assessment for Developing Countries, held in New Delhi. 

28 NovP.mber - 2 December, 1988. Co-sponsored by the various United 

Nations Agencies and other international scientific organizations, 

the Conference was attended by over 300 people from 26 countries. For 

an institution that had never even arranged a national seminar. it is 

indeed very remarkable that a truly outstanding international conference 

was organized. The convening of this very successful conference has 

gone a long way to ~·&tablish the visibility and credibility of the 

Institute. It is now highly likely that PCRI will receive many 

projects on EIA. primarily because of the success of the ~onference. 

What is now needed is to recruit a suitable commercial officer in 

consultation with the Head of PCR1 to market this expertiAe. 



STRENGTHS AND WEAKNESSES 

At its present point of development, PCRI has many strengths and 

weaknesses. Among its many strengths are the following: 

1. Its setting below the Sivalik foothills, and its park-like 

environment has provided it with an excellent atmosphere for research 

and developaent work. 

2. The Institute has considerable scope for expansion, both in 

terms of staff and space. 

3. Many of the equipments available are state-of-the-art, and 

similar facilities are not currently available in India or the other 

parts of South Asia. 

4. If the second phase of the U~"DP project is properly executed, 

PCRI can obtain some of the world's best environmental specialists to 

develop its expertise in its areas of concentration. 

2. 

5. Work in pollution control and environmental management is 

likely to experien~e explosive growth in India during the next 10 to 15 

years, and possibly for a longer peri~d. If the PCRI develops the 

necessary expertise and experience, it could get a significant 

percentage of this work. 

6. There i• no similar institute like the PCRI in India or in 

South Asia. It thus has the potential of bei~g transfor~ed into a 

centre of excellence in the region. 

7. Many of the young staff members are very bright. They have 

the potential to become good national or even international experts. 

8. The fact that the PCRI is part of BHEL, a major public 

sector profit-making organization, gives the Institute certain unique 

advantages. 

Amon;~ its major weaknesses are the following: 

1. The first Project ~ocument was poorly formulated. It should 

have been revi•-ed at least 3 to 3~ years ago. A significant percentage 

of the UNDP funds have not be~n optimally used, either in terms of 

equipments or experts. 

2. The Institute was planned as a general all-purpose pollution 

control reseacch institute. It is impossible for any institute to 

specialize in all aspects of air, water, noise, soil and solid waste 



pollution from all types of industry. Accordingly, PCRI must 

concentrate on a few select areas. 

3. Vircually all the persons initially involved with the 

establishment of PCRI in BHEL or the Executing Agency are no longer 

involved. The institutional memory is now inadequate. 

4. The Institute currently lacks key personnel in the following 

areas: suitably qualified and experienced technical experts in 

pollution control and environmental management, librarian, accountant 

and CODDDercial development officer. These points were raised in the 

1988 TPR, but no action has been taken so far. 

5. Some of the unsuitable and undesirable staff members must 

be transferred from PCRI for its long-term development. These problems 

have not been resolved for more than a year. 

6. The absence of even core scientific books and technical 

journals in the library continues to be a very serious constraint. 

It is having adverse impact on the development of PCRI. 

7. PCRI is now generally viewed in India as a BHEL Institute 

and not a national Institute. Accordingly, the regulatory authorities 

like the Department of Environment are not extending to it the same 

trust as given to other national institutes. Thus, studies and 

measurements carried out by PCRI are sometimes being questioned. 

3. 

8. Some staff members are a little concerned about career growth 

prospects within PCRI. Some thcught needs to be given on how to attract 

and keep good staff members. 

FACTORS TO BE NOTED 

Within this overall context, the following factors should be noted. 

l. Role a~d status of PCRI - lt appears that many people now expect 

PCRI to be a completely commercial organization, which will not only 

earn its entire operating expenses, but also hopefully make some profit. 

For the future of PCRI, this point should be resolved clearly once 

for all. 

The Project Document explicitly stipulated t.hat PCRI is a R&D 

institution, with a "Consulting Cell''. This does not mean it would be 

a fully commerci~l institution, that wculd more thau earn its total 

upkeep. R&D institutes, except in very rare instances and due to some 

very special circumstances, do not earn their upkeep. As PCRI was 



constituted, it would be highly unrealistic to expect it to earn all 

its operating expenses. Once PCRI is fully developed, it may be 

possible for it to generate at most 30 to 40 percent of its 

operating expenses; certainly no more. There should be no misunder­

standing on its role in the future. 

Equally, PCRI must be given some flexibility in its rate 

structure so that it is competitive with its other competitors. 

Otherwise its further development is likely to be slow. 

2. Head of PCRI - For the establishment of any research institute, 

the choice of the first Head is crucial. Unfortunately, at present 

very little can be done to undo the problems created by the 

Institute management during the early years. Since 70 to 80 percent 

of the equipments were ordered during this period, and have now been 

received, these problems cannot be resolved optimally. 

The second TPR. which was held at New Delhi, and was chaired 

by the CMD of BHEL, clearly recommended that the "National ?roject 

Director needs to be given more delegation of powers than at present 

in urder to handie different administrative and procedural matters 

more realistically". 

This recommendation was the most important one made by that TPR 

for PCRI's long-term development. Although there has been some 

improvements, this recommendation has not been fully implemented 

over a period of two years. The reporting structure of PCRI within 

BHEL should also be reviewed so that decision-making could be faster. 

3. Role of CTA - One of the main reasons as to why the project is 

unlikely to fulfil its many objectives fully is the rol~ of the CTA. 

From November 1984 to August 1988, the CTA has spent an average of 

only 10 workiu!! days every year at the Institute. This is an 

unacceptable record. Equally, the CTA is being currently used only 

as an expert. For example, the CTA does not receive report of any 

expert to revie~ the quality of the recommendations or th~ir relative 

priorities in order to determine how they fit in within the overall 

scheme. Without such prioritizat:f.on and proper integration, ad-hoc 

decisions have been taken and will continue to be taken. Basically, 

under the present practice, th~ CTA reviews and advise~ only during 

his visits to PCRI. Between the long intervening periods between two 

missions, there is no real involvement of the CTA. This practice muft 

4. 



be changed, at least during the second phase so that the ~'TA is kept 

continually informed of important developEents between missions by 

mail, telex or fax. He should be consulted on i~portant decisions 

before they are taken. 

4. Staffing - Staff recruitment process has been much slower than 

expected. The Institute urgently requires two senicr technical 

persons on pollution control and environmental management. One of 

these two new persons should be put in charge of overall research 

management, who should report directly to the Head. 

A train~d and experienced Librarian should have been recruited 

at least three years ago. The idea of getting a person from any BHEL 

plant, a~d give him three months or so training on library science, 

and then call him a Librarian is a non-starter. 

Equally, an accountant should have been hired at least three ye3rs 

ago. PCRl cannot function properly without an accountant. 

An officer is also urgently required for project and/or C'ommercfal 

development. Without such an officer, it will take much loager time 

to obtain adequate number of R&D work and consultancies. 

Pollution control and environmental management is a comparatively 

new area. As PCRI staff are trained, their "market V.:!lue" will 

increase. ~bus, BHEL must con~ider adopting a mor' flexible policy, 

if they wish their trained staff ~o stay at PCRI. 

5. Experts - The calibre of experts visiting PCRI has undergone 

significant improvement since last sununer. There is still, however, 

further scope for improvement. Proposal for expert missions for the 

balance of the project duration is shown in Annex III. 

One serious problem th3t still continues is the dur~tior. of 

expert visits. A mission of less than one month leaves ~uch to be 

desired. It takes one week for experts to tra~el to and from the 

home base to Delhi, 3dministrative work at Delhi, travel Delhi-Hardwar­

Delhi, and debriefing ~ when necessary - at Vienna. Thus, a SSA for 

ont month me~r.~ ~t most a 3 weeks' stay at PCRI. Accordingly, 

unleso exceptional circumstances warrant it, no SSA for less than 

five weeks be issuerl, our. of which at least 4 weeks should be spent 

at Hardwar. 

5. 



For the second phase, the expert visits should be considered 

in blocks of 6 to 8 weeks. However, for the real world-class experts 

to visit PCRI some conditions have to be satisfied: otherwise they 

simply will not come. 1he three most important condition~ for this 

to happen are t~e folloving: 

(i) The expert visits must be finalized at least 4 conths before 

the missions. This does not mean only a telex from the Executing 

Agency and/or PCRI. A SSA must be issued well in advance. Equally, 

if an expert is to visit PCRI twice a year, it would be desirable 

to issue one SSA covering both the visits so that there is no mis­

understanding from any side later. 

(ii) The Executing Agency must provide competitive SSAs. 

Currently, the fees for top environme~tal experts recruited by L~"DP 

(OPS) or ~TN DTCD are 80 percent higher than L'XIDO's. The first CTA 

left only for this reason. It will continue to be a difficult 

process to attract top international experts, unless the Executing 

Agency modifies its current policy. 

6. Library - The present status of the Library at PCRI, and the 

absence of an experienced Librarian, are major constraints to the 

Institute's development. ~ithout a certain number of essential books 

and jo,:rnals, at leeast in the proposed areas of concentration, PCRI 

will never succeed in achieving its objectives. The development of 

the Library should be considered to be a priority item. Books and 

journals given to PCRI are shown i~ Annex IV. 

7. Work progral!IJDe, and staff and resource accountability - Now that 

PCRI is getting itself properly organized, a system has to be 

developed in terms of staff and resources accountability for both 

existing and proposed programmes. A work programme should now be 

prepared for the medium term, say, the next 2-3 years. 

Staff should be made accountable for both the quantity and 

quality of their work. Their performances should be evaluated 

objectively and the incentives given in t.erms of promotion, foreign 

training, and participation at scientific and technical meetings 

should be dependent on their performance appraisal. 

6. 



8. Second Phase - While there is now good reasons for cautious 

optimism for the future of PCRI, it can achieve its potential only 

if the second phase of the U~'DP assistance is approved. Both 

Project Formulation Framework (PFF) and the detailed Prcject Document 

were prepared during the present mission. These are attached 

herewith as Annexes V and VI. 

There is considerable urgency to have t~e PFF approved by BHEL, 

and then by the appropriate government ministries so that the project 

can be included in the next country programme. Ideally th~s should 

be done by the end of March 1989. I discussed this issue with the 

Secretary of Department of Public Enterprises, Director (Technical) 

of BHEL, and Deputy Resident Representative of UNDP, all of whom now 

have copies of the PFF. Their initial reaction has been most positive. 

In addition, the second phase of PCRI was discussed with the 

7. 

Secretary, Department of the Environ~ent, who has also agreed to 

support it. While initial groundwork was ccmpleted during the mission. 

some follow-up work cay be necessary. 

9. Bilateral Aids - PCRI should explor bilateral aids. During my 

stay, First Secretary of the British High Commission was invited to 

Hardwar. As a direct result of this visit, PCRI was awarded two 

training fellowships, each for a maximum of one year in U.K. Equally, 

a Project Proposal is now with the British Council in London to 

support three travelling training courses in India to be organized 

by PCRI with the British Council assistance. A part of this proposal 

includes a book presentation programme. I am currently exploring with 

the British Council about the possibility of a technology transfer 

project for total pollution control from thermal power stations through 

CEGil. 

Initial contacts have now been made with SIDA and JICA for further 

bilateral assistance. 

10. Training - The impact of earlier training programmes arranged 

has been minimal since it involved short visits of 1-3 wee~s in one 

place and then moving in to another. For training to be effective, 

train~es should not go to more than 2 places. The duration of the 

training period should be increased from 2 to 3 months. 



Training facilities should be given only to staff members who 

work, and thus make a positive contribution to PCRI. So far because 

staff has been recruited at a much slower rate than foreseen in the 

project document, all professional staff members hav~ viewed t~aining 

as a matter of right. This practice should be discontinued. A person 

should be sent for training for the second time, if this will help the 

Institute most. This would also be an incentive for staff members to 

work efficiently. In this regard, the decision to send 2 staff 

members, who have already been trained once under the l'XDP-UXIno 

project, to UK for a further period of 6-7 months under the British 

Council fellowships, is a step in the right direction. 

11. Advisory Council and Governing Council - While both the Councils 

were visualized in the Project D~cument, none were constituted. The 

Advisory Counci~ has now been constituted, and invitation letters 

have gone out to the members. The first meeting of this Council will 

take place in the near future. Details are given in Annex VII. 

8. 

The Governing Council remains still to be ccnstituted. Such a 

Council is necessary in order that people outside view PCRI as a national 

institute, which will increase its credibili~y. This issue was 

discussed with the Secretary, Department o~ Public Enterprises. During 

the meeting, i.t was agreed that the Joint Secretary from this Department 

would chair the Governing Council, which would soon be constituted. 

12. BHEL facilities - For world class environmental experts to come to 

PCRI for 4-8 week periods, in addition to the requirements menticned 

earlier, two facilities need to be upgraded. 

First, it is proposed that two suites be specially constructed 

for PCRI experts for long-term stay at the Trishul Guest House. The 

suites must be properly designed and suitable for working during 

week-ends and evenings. PCRI must be in control of these suites: 

otherwise these would be monopolized ~Y the so-called VIPs and PCRI 

experts would have no access to them. Furthermore, before they are 

constructed, the plan for the suites should be discussed with the CTA 

to ensure that they match the ~equirements of the visiting experts. 

This was discussed at various levels of BHEL management, and the response 

has been positive. 



Second, PCRI must ha~e STD facilities with a fax within its 

premises. Currentiy experts are completely cut off from the outside 

world in terms of telecoDDDunication. Furthermore, as a national 

institute, PCRI must have its own telecoDDDunication facilities. This 

needs urgent attention. Again the general response of the BHEL 

management at Delhi has been positive. 

Both these two issues would need some further follow-up actions. 

9. 



A. K. Biswas 
March 4. 1989 

FUTURE DlBECTl.D.N OF PCB! IN TERMS 
CE.....AREAS Of CONCENTRATION 

PAPER FOR DiSCUSSION AT TPR 



INTRODUCTION : 

According to the Project Document the iffimediate objectives 

~f the P~llution Control Research Institute are to:-

"i ) 

ii) 

develop industrial pollution technologies and equipments 

with respect to air,water, r.oise and solid wastes: 

develop practical methods for 

industrial wastes: 

recovery and re-use of 

iii> evolve processes and control procedures for minimising 

pollution generation; 

iv) advise industry on how to introduce and maintain 

control levels and technical standards and 

knowledge on pollution control technolo•1ies;'' 

pollution 

scientifc 

The Project Document further states that "activities will cover, 

inter-al1a: 

installation and commissioning of equipment for 

facilities to carry out applied research to develop 

technologies for treatment of air, 

pollutants: 

water, noise and solid 

ii> carrying out investigations and preparation of reports giving 

suggestions for corrective measures/improvements in respect 

of ~ 

Ca> emissions and electrostatic precipitator of a thermal 

power station: 

Cb) effluents of a pharmaceutical plant; 

(cl noise prediction and control methodo 10•1 i es in 

equipment/processes 1n a few select industries; 

iii> establishment of a consultancy cell to advise 

pollution problems; 

industry on 



<iv> setting up of a data bank of scientific, economic and 

aocioloaical aepecte of pollution vith facilities . for 

dieeeaination of available lnforaatlone; 

(v) coapllatlon of international etandarde on pollution control 

technoloalee and norae; 

(vi) aaintainina 

application 

reaular contact with 

of efflci~nt pollution 

induetry to proaote 

control device• and 

aeaeuree and eetabllehlna linkaaee with international bodies 

enaaaed in eiailar activities to obtain up-to-date 

lnforaation on technoloaiee developed eleevhere for 

application in induetriee in India." 

The above lnforaation le taken froa paaea 3 to 4 of the 

Project Docuaent. It should be noted that there are eoae errors 

and lnconaietenciea in the above objectives and activities, but 

they are eiaply reproduced above froa the Project Docuaent for 

convenience. Furtheraore, later on in the Project Docuaent a 

fifth objective vae added. 

technical and scientific 

technoloalee." 

Thie ie to "eerve aa a reservoir of 

knovledae on pollution control 

It vae expected that all these objective• will be achieved 

within a liaited period of only 3 veare. 

PRESENT STATUS 

The Institute has baeically developed alona the objectives 

stipulated, and has unquestionably fulfilled parts of each 

objective, thouah the deareea of fulfill•ent of each objectives 

very considerably Thie la, however to be expected aince no 



pollution control research institute anywhere in the world can 

specialize in all the aspects of air. water and noise pollution 

and solid wastes management. as well as be knovledaable in every 

aspect ot pollution control technoloaies. processes. and 

equipments for all types of industry. In addition, the Institute 

ia expected to know at least by direct iaplication. the specific 

£nd overall iapacts of industrial pollution on the biota. 

Considerinathe facts that there are too many different types of 

industry, dlffetent process are often used within any sinale type 

of industry, and that technoloaical chanaes are occurina very 

rapidly all over the world, it is clearly impossible for any one 

ir.stitute to be aware of only the significant chanaes let alone 

be fall knowledaeable on all aspects. An Institute of this 

generalized type ~an only at best aspire to become be the "jack 

of all trades but aaster of none." Clearly PCil was oriainally 

assianed an impossible task. 

Furthermore. the coaplexities of all the subject areas are 

now such that no one individual can be a real expert on say, all 

different aspects of air pollution control tecbnoloaies from all 

different types of industry. Hence, a critical aasa of experts 

and aupportlna staff is necessary i• each area of 

specialization. 

On th• basis of th• past performance of the Institute. and 

on th• apeclallat advice received from the Chief Technical 

Advisor, other pollution control experts and the Department of 

the Environment, it la evident that PCRI cannot be "all thinas to 

all men." It aust focus its attention to a few select core areas. 

wherein specialist expertise in pollution control can be 

developed. In other words, PCRI must immediately decide on areas 

of concentration and then £ocu8 its attention to these areas. 



AREAS OF CONCENTRATION 

Since it i• evident that PCRI auat focus ite activities on 

specific areas. the tvo aoat iaportant questions vhich then 

arise are vhat ehould be these few select areas of concentration 

and on what basis should these areas be eelec~ed. 

In view of the vast number of potential areas 

available for consideration. the selection of areas of 

concentration needs careful scrutiny. Criteria can be used to 

decide on the areas in which PCRI should specialize. Aiaona these 

iaportant criteria are the follovina:-

1. Areas where PCRI has already developed some expertise. and 

this ekpertise has now aenerally been recoanized externally; 

2. Areas where PCRl's presence within its parent oraanization. 

BHEL, aives it certain special advantaaes; 

3. Areas where up-to-date sophisticated instruments already 

available in PCRI aive it a special advantaae over its 

compeitiora; 

4. Areas where no or inadequate expertise on pollution control 

exists in India at present; 

5. Areas where PCRI can develop special pollution control niches 

in India; 

6. Areas where PCRI is likely to aet substantial number of 

project• as contracts; 

7. Areas where the aeoaraphical location o! PCRI aay aive it some 

special advantages; and 

8. Areas where competition for work is less from other potential 

competitors. 



On the basis of the above criteria. and discussions vithin 

PCRI. SHEL. visitina experts.appropriate UNIDO and UNDP officials 

and senior aovernaen~ officials in the area of pollution control 

in New Delhi, 

concentration. 

following areas are recommended as areas of 

1.ENVIRONJIENTAL IftPACT ASSESSftENT CEJA) 

developed considerable expertise on EIA. 

PCRI has already 

The recently held 

International Conference on EIA in New Delhi has been unanimously 

acknowledaed to be a areat success. This baa not only increa3ed 

the visibility of PCRI but also has projected its imaae 

externally aa an Institute with considerable expertise and 

experience on EIA. Furthermore. as EIA is beina aade aandatory 

for all · public sector projects and important private sector 

industrial development projects. both the scope and demand for 

this type of work at present in India are aood. The demand will 

moat likely increase manifold in the future. &y all accounts, 

the importance of EIA and subsequent follow-up monitorina studies 

is expected to increase by leaps and bounds durina the next 2 to 

S years in India as well as in South Asia. 

2. SPECIALIZATION IN POLLUTION CONTROL TECHNOLOGY IN SELECTED 

INDUSTRY- It 

POUER STATIONS 

concentration 

i• propoa•d that pollution control froa THERnAL 

should be one of the moat important areas of 

for PCRI. BHEL i• now the aain aupplier of 

aeneratora, turbine• and electrostatic precipitatora in India, 

and thus has conaiderable interest in thermal power stations. 

Equally, increase ln the number of such power stations and/or to 

their capacltlea, will be alanlflcant over the next 5 to 10 

years. All these new power stations, or their expansion of 

exl•tina ones, neeed to be cleared on environmental around•. 

PCRI should develop control technoloay for pollution control for 



ther~al pover stations. PCRI should be ~ble to aet a sianificant 

percentaae of these studies. provided it can establish its 

reputation in this area quickly and its charges are competitive. 

In this reaard. commercial support from the parent organization 

vould be most helpful. 

Equally PCII can play an i•portant role to iaprove the 

deaian of the electrostatic precipitators aanufactured by BREL by 

aonltorlna and revlevina their current performances durina the 

EIA studies undertaken. and then by providina this feedback to 

the appropriate BREL division. 

In addition to theraal power stations. it is proposed that 

PCRI should specialize in FOUNDRY AND ftETAL-COATING areas. nost 

of the BHEL plants have foundries and aetal-coatina shops. 

Expertise in pollution control technology for these tvo areas can 

be developed by initially vorkina vithin the BHEL factories. in 

Hardvar as well as elsewhere. ftost public sector manufacturina 

industries also have foundries and metal-coating shops, which 

could thus be PCRl'e potential clients. Further•ore, no aroup in 

India hae developed expertise in pollution control technologies 

in these two industry. It should be noted that in the original 

Project Docu•ent, foundry wa• •entioned.in one place as an 

possible area of interest. 

There are many other area• where PCRI ~an develop pollution 

control expertise, but once the areas of concentration are aareed 

upon, the temptation to diversify to difler~nt area• should be 

stronaly resi•ted. UnquestionablJ, even at a proposed annual 

lull strenath of 121 man-year•, PCRI can realistically develop 

critical •as• of experts only in a few select areas. 

Accordinaly, unless exceptional circu~stancea justi!y it. 

7 



acceptance of a project in a nev area should be stronaly 

discouraa~d-

3.SPECIAL AREAS- At th~• ataae these areas cannot be identified 

precisely. except in a conceptual fashion. 

On the basis of work that ~ill be carried out at PCRI in the 

above-aentioned are•• of conc~ntration. it is hiahly likely that 

PCRI vill develop aoae nev POLLUTION CONTROL EQUIPftENTS. vhich 

should have aarket potential. If appropriate and econoaically 

feasible, these could be aanufactured by BBEL. Another 

possibility coul~ be that these equipaents could be aanufactured 

throuah sub-contractina or by others on a royalty basis. so as to 

aake these equipments econoaically justifiable. Currently some R 

• D vork is belna carried out at PCRI on hiah volume samplers for 

air pollution aeasureaents. Bovever, vhat type of equipaenta 

that could be considered finally for aanufacturina cannot be 

Identified precisely at present. At a certain staae, soae aarket 

surveys aay have to be carried out to deteraine the sales 

potential of equlpaente belna considered for aanufacturina. 

The second special area could be tho•• vhere expertise 

currently do not exist in India, but vhere vith liaited 

aanpover(eay 2 to 3 experts) and priaarily external fundina 

support, PCRI can be acknovledaed to be the preaier institution 

of its kind in the country,and possibly in So~th Asia.A possible 

exaaple could be the iapact of the areenhouee effect on India as 

a vhole. Currently no one i• atudyina the iapact of increases in 

COZ levels fro• the coabuation of fossil fuel• ln India, and 

their potential impacts on the country in terms of cliaatic 

chanaea. !et the•• iapacta could be aost aianificant in •any 

parts of India. Globally this 1• nov considered to be one of the 



aoat aerioua lona-tera environaental probleaa. but paradc:ically 

no aroup ia vo~kina eeriouely on ~hie ieeue in India at present. 

Funds can be obtained for thie type of study froa the Departaent 

of Environaent. CSIR. DST and I or UNEP. 

Another poeeibillty could be to study the lapact of lead 

fro• aotor vehicle eaiesione and other sources on biota. Thia is 

an area vhere the Sec~etary of the Departaent of the Environaent 

vould like soae assistance froa PCRI. An experiaental study in 

the Hardvar area could be initiated out vith exte~nal financial 

support. 

Thirdly. PCRI in collaboration vith other organizations ~an 

undertake eoae epecif ic projects. For exaaple. one possibility 

could be an in-depth study of air pollution in a aajor city like 

Delhi vhich could be undertaken vith the Central Board of 

Pollution Control and vith external funding. However, before any 

epecial project is undertaken, it should be ensured that such a 

nev activity do not have adverse iapact on the aareed areas of 

concentration. 

All these types of special projects should be for specific 

durations and priaarily funded by external sources. These 

projects should be self-financina. nan-power necessary and nev 

equipaents required should be paid froa the external support. 

CONCLUDING REnARKS 

Finally, unless it is decided that PCRJ should hav~ sp~cific 

areas of concentration, its chanceA of being recoanized as the 



leadinQ pollution control research institution in India is not 

very aood. By focussina on a fev select areas and by developina 

expertise principally in those areas. PCRI has the potential of 

not only beina the best Institution of its kind in India but alsu 

in South Asia. Its success could enco•ara&• UNDP to establish 

similar pollution control research institutions in other 

developina countries. 
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-----------------------------------------------
Post Title Tobi Coeplettd lil1nct Espert l'tClfOstd 1/1 
lo. 11/11 till 12188 11/1) Period 

11/11 
------------------------------- ----------------

ll-01 CTA 12.03 7.8 4.5 A.K. li511l5 JH-ll1rch 2.5 
Aprii-lov. 2.0 

ll-02 liter Pollut1an Cantrol 4.8 3.B 1.0 frDI CE68 October 1.0 

ll-03 Air Pollutior Control 7.0 5.5 1.5 fl'DI C£6B October 1.5 

ll-G4 Solid M1ste ft1n1~e1e~t 6.4 5.4 1.0 To be nD1in1ttt: July or Hrlier 1.0 

ll-05 loist 1nd its control 2.8 l.B 1.0 To bt nD1inattd Junt 1.0 

11-06 Rtd./Contrl of Pol•ul• 5.0 3.0 2.0 tS.C.hllin lily 1.0 
frDI B::i ler October 1.0 

ll-07 Adv1nctl:! E.P. Tech. 1.0 1.0 k be no11n1ttd ft•y 1.0 

11-06 Miter D1sbn. Systt1 2.0 2.0 

11-10 1!1tL Rode!! in; 7.9 5.9 2.0 tK.Ftdrii Oct-•o~ 2.C 

11-1! Met Sc~ubbt• Ttch 1.0 1.0 To br noa1n1ted July or Hrl irr 1.0 

11-12 Er.v. ChH!stry 1.0 1.0 ff. ft11tr or S.ptt1ber 1.0 
s. J:i•ge~sr 

11-l~ Ee:::;:••! Pr~te~tio· J.C 2.0 1.c t P. M•anr Sep tester !.C 

11-6~ Ur.s=e~ifir~ Cons;.!h.,t~ 7.2 1.'2. o.o o.c 
----------------------------------------------------------------------------------------------------------------

!at•: 6!.4 44.4 17.0 17.0 

-----------------·----------------------------------------------------------------------------------------------
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A."\~E..'C IV 

BOOKS AND JOURNALS PRESENTED TO PCRI LIBRARY 

1. Sustainable Development: Constraints and Opportunities, by 
M.K. Tolba, Butterworths, London 

2. ~lobal Environmental Iss~es, by E. El-Hinnawi & M. Hashmi, 
Butterworths, London 

3. Environmental Education and Training, by Desh Bandhu, Indian 
Enviror.ment Society. New Delhi 

4. Evolving Environmental Perceptions, by ~.K. Tolba, Butterworths, 
London 

5. Proceedings, National Symposium on Aquaculture Productivity, 
New Delhi 

6. Tamilnadu Water Resources Act, including arrangements for Water 
Pollution Control, draft, Madras 

7. Soil and Water Conservation, by V. V. Dhruva Narayana, Cey·tral 
Soil and Water Conservation Research Institute (CSWCRI), Dehradun 

8. Hazardous Wastes Management, by S. Maltezou, A.K. Biswas and 
H. Sutter, Cassell Tycooly, London 

9. Treatment and Reuse of Wascewater, by A.K. Biswas and A. Arar, 
But terworths, 1 '.1don 

IO. Soil Conservation, Prospects and Challenges, by A.S. Mishra, 
CSWCRI, Dehradun 

11. Sahastradhara Mine Area Rehabilitation Research Project, CSWCRI, 
Dehraduri 

12. Soil and Water Conservation in Low Rainfall Regions, by V.S. Patnaik, 
CSWCRI, Dehradun 

13. Energy Storage Systems ir. Developing Countries, by Y. ElMahgary, 
Butterworths, London 

14. Land Use Policy, Vol. 5, No. 4, October 1988 

15. Resources Policy, Vol. 14, No. 3, September 1988 

16. Ecological Modelling, Vol. 42, No. 2, August 1988 

17. Ecological Modelling, Vol. 42, No. 314, September 1988 

18. Ecological Modelling, Vol. 43, No. 5, October 1988 

19. Environment International, Vol. 14, No. 1 • 1988 

20. Agriculture, Ecosystems and Environment, Vol. 21, No. 5, 1988 

21. GeoJournal, Vol. 17, No. 2, October 1988 



22. GeoJournal. Vol. 17. No. 3. October 1988 

23. Civil Engineering. August 1988 

24. Energy Policy. Vol. 15. No. s. October 1988 

25. Regulated Rivers. Vol. 2. No. 4. October 1988 

26. Bulletin. International Commission on Irrigation and Drainage. 
Vol. 17, No. l. January 1989 

27. Water Resources Development. Vol. 4. No. 9. December 1988 

28. Soil and Water Conservation Newsletter. December 1988 

29. Time. Special Issue on Environment, January l, 1989 

Fictions 

30. Patriot Games, by Tom Clancy 

31. Whirlwind. by James Clavell 

32. The Haj. by Leon Uris 

33. Falcon Flies, by Wilbur Soith 

34. The Icarus Agenda, by Robert Ludlum 

35. Mortal Friends, by James Carrell 
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ANNEX v 

Dt . :\. K. Bi. ,,;.,,;.i,;; 
Fc~L·J..;i.:.~"./ :!S. :'=~? 

UNITED NATIONS DEVELOPftENT PROGRA?'mE 

PROJECT OF THE GOVERNMENT OF THE REPUBLIC ON INDIA 

Project Formulation Framevork 

Title Strenathenin& of the Pollution Control Research Institute,, 

BHEL, Bardvar 249403, U.P., India 

::sti:nated Duration 4 years 

Esti111ated UNDP contL· i butior. s 2,904,000 

Estimated Government Input Rs. 28,600,000 

Estimated Startina Date Janc.iry 1990 
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B. Concerned partiee/tari•t beneficiariee 

1. 'Uhe: has identified the development prot..len: and how has it ( 

~0111e to the attention of UNDP ? 
( 

Tl1is s,;roject is the second phase of &r1 ea1 lier UNDi' p11..1ject 
r 

(IND/83/0C 0 !BI01137) 011 tbt.- establishment of Follutior1 Coritrol 

ie:c:eiud. lau:titut!:'.' (f'Cl!I) at H.:si·il"":i~, U.P. 

1984, with a UN~P co11t1iuutiot1 uf S 2.857 millio11, the pi· o j ect 

expected to ( 1) dev£-lop industrial pc,llution control 

tt:ctu,cloi,it:~ at1.! equipr.-..:nt~: w.itl1 r·es.vcct to C1ir, wate:, noise .u.J ( 

( 2) develot-· pt cu:ticcl n,eth'-•U'-= !or 

reuse of industrial wastes, (3) evolve processes and control 

p1ocedurte f 01 pollutio11 £t:r1eratior•. (') 

industry 011 ti01o1 to ir1t r oductc- arid 111ai11taiu pollutior. contro~ 

l t· \," t: ~ !. ar:c! u:. 

J·u:lutio1. Ct:fatrol (~) St:tVt: cH. .:. res.::rvo.:.~ o! 

~ <.· i c:. t l { j I. kr.0...,lede,t OI1 ,-c.:.tr vl 

A!. t <.. lo t: e >:; · , · c t Nl '-' i t l 1 s u ct, a r. cud .. i t i o us pr c• j e ct , 

. ' . .. , .... ,. 

a:1 

F1.:: tl1err. ;..r 1..:, 

:St! ..-ctcd 

intensive seii..-£ 

of I 11 d i a o (( i t' i cd t: 

ldf:rit.i!ied arid a•reed 

arid 

i-'-'!lutiO~; co1.trol ! 1 orr titer 11 .. 1 l f'Ci\Jt"f 

f, 

.1.: • 

e !Iv i t o 1111 e 11 t ... : 

..., it I. VI'\ E>.p .. 1 t !', se11i0: 

BHEL staff. The aree:.s 

total 

At d t i C> r 1 :· , ar.-.! 



2. pc.rt.iculat ~1oup or· aroups are iutt:ndec! tc bt:11efit 

from the eolutiuh of U1f' develop111eht pr0Lle111 ider.t.if.ied at .it eir. 

A.2 (i.e-. tareet be11eficiar.ies) ? 

Au; or.a n:a11y l· ·r1 e f i c i a: .i es, the ma.in ones cll:'e 1 ikt·ly to Le tlat: 

f 0 11 O\J .i n~ 

.i ) By t educ.in~ i11dust1·ial pollution in the of 

co11ct-ntratiori, the project will significantly help those st.-•111ents 

of p 0 p U l d t j L' fl \Jl•C• at t- directly affected by pol!ution cc.used Ly 

~ u c!1 ind u ~ t t .i al o.: t iv .i t i t: ::o • 

in anu 0.1 ound t11t: iuc!u:.;tr ial at ea:.:, in t?ae !inal ar1aly~is, 

vc.uld Lt:: one of the i:-tinc.ipa.l benefic.iar·it:s of the prc.ject. 

t l. t: pre ~t:."Ct \101.:.lc! contributt: siu.:ltar.cou!·l~ t (. l-0 t ?. 

c ·-· n:; •: r v at i or. ;. 011 u t i 01: r edt.:ct.ior., o: 

i i i ) ftCl'WldL tlu· c-0u::':.ry \ol.ith Gil·..! 

~ :. t I.. l ~·c.. t .i \.. l. f: ~- • : "':• c·· ~ .. :~u:~v:. - : . ~ : 

Tld:... \JoulJ ti: • .-~1tly li•.·1.c! it ~ L ,_. 

co u" t t y ' .e r es ear cl 1 a !Id d e v e 1 op n. <' n t e ( ( or t s L ~ ~ i o v i d i 1a e: ~ .!:i £ t: n t i "' ~ 

.ir,(orrnatior. on the sul>ject. 

rt:c:ejvin~ a.Jv.icf· on ho\.' bt-.ct to COhtl ol industt i .. ! 

\,,' .i 11 cunt1.iliutc 

c ! ' ' . 
Tia i .1:: 

(J v t:; ....... 

( 

( 

( 

( 

( 

' 
( 

( 

( 

( 

( 

( 



lit:raef it~ to 

con:side10Lly 

i11du~tr). anJ l·y proxy 

reducina time delayc and 

tc.• the country. by 

cost over 1· una. vhi ch 

otherwie~ say h&ve occurred. 

v) National arad inter·natioual oraanization!: would benefit 

di1 t:o;:·tly eirac:t- tl.ey would Le dl•le to ust: the !acilities of FCJ:l 

to train reoplt: and solve p~oble&s from South Asia in specific 

a1· cos of iiadustrial vollutio11 control and environmental 

111.:a11a~ err. tc-r. t . Sinc:e it vuuld not be essential to send people to be 

trained in advanced industr·ic.l ized countries, the ccst of 

tr.s.in.iut!; per t1a.ir•t:t.' wuuld be t:.i~1dfica11tly lt-ss. TI.is would 

aedu more pt=ople could be trai11ed in the country fur the sa111e 

c;:{ fu:ad!.. ':'!.~· CO!. t c,f 1 esc•lution of technical pr obl e111~ 

would lie t:quall¥ less. 

v;) Tta.- pr ojt:-.:t 1J0uld l.t:raefit Ir.u.i.Ct. and otl.er South Asia:. 

by u. ,. d .:v t: l opt: ~r. i o ! 

t} .• _ J.!<.•Jt:·~~ \.' .. : .. ~~ ... : tt.. J'i.i:~· .. !CL:\,;,tt:·~ !I .. !1.~.:r. fC.:: t.:~t- r,o~ii..t!.c:.::)' d! 

r· Pre-project and end of project status 

l. Tl•t: vs c.wt:r.t 01· prt:-pt ojt::::t eitu.:..t!vla 

tJ it!. 

couutry, env .i 1 oun.f:rital prol>le11.s laa.ve also iru:s f:oeed 

Yt:&it;. 

vroje•::tai! 

l j ;. j t :. • 

Uld l f: 

o: 

'I.I. l' i I 

Jridiv.idu&l f:tav .i r ourner1tal impilCtt: 

.ir:pist.:t!.: 

of 

in recerit 

of specific 

t Ii~· ti. t: f:I.\." .i r u1.mt•1: t. 

nt:itlt1. 

111 .. jo: 

(, 

( 

( 

( 

( 

( 

( 

( 



!radiar. citiec likt: Deltd and Calcutttl art= now ii.eluded amor1 .. tht: 

20 aoat po: luted u1·ba.n ce11tres of the wC>rld in teras of air 

pol l1,;tio:a. Lon,-ter~ health impacts of such hi£h and euet~ined 

cf ai1 pollution on the urban population now 111ust 

sub::;tantial. The S\JCiQl aud econo111ic costs o{ euch adve1·st-

while they are yet to Le accurately calculated. are 

already quite 8i£nificant. Hot only can such existina adverse 

environmental impacts cannot be tolerated, but also every attem~t 
( 

lllUS t be aade to e11su1·t= that thE:: p:-eser1tly u11acceptable levels o! 

pollution do not increase further duE:: to thE: inevitable incr-eas., 

u1 pollutio1& ~ud tl1e t:ur~:sE::querit i11tensificatior. of various huJr•or. 

at:t i V .it i t=S. 

the c•vt<r·all exi>ertise or. p,:;l lutior. control 

The cc.c:-itr ~· 

catch u;.• witl: tht.- tedu1olo.;.ies that 

to reduce or el iudn.ate various {Ot"DI~ c! 

o:.;y £1or.-. i11du~try but also ! : orr. 

n .•• : • :.· <.>:I: E:: cc u: ct-'- . 

~!I • 
.. : , -........ £Ul..id \WO~:~ u:u.! l~Vi~t: 1-·'-.:!:i;t!o:. i: .. 

. . . 
c r ~ ~ .;. ""."" .. 

o:·~"':. Cit t: ~: t:·t:-r.~l~· I.t-·t_·d···! .. 

Cu1re:1.:.ly aJt"q:..11:.t.•· 

\olithi11 th<.- cc•ur:t1 y t<.1 <"ill I y c·ut enviroripi..-r.tc.l ji:r.;..act as=..-esr..~r.t~ 

f c; J con.J>l ex simJ,>ly does not exist. is mud. 

on r· el i al l y i· r ed j ct i 11.:. o! 

ar.c:: J t t ! • t· t:' >: J> t· .: t a t .i \' 11 r: o ( t!.t- !:cvt-ntl. 

f.: v ,. - )- ••• : 

1 ~I •. : ~ f f_': •Lt ! I t•; · ~ l 1 e,_ l ~ 
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alul alev to .,, ovldc u.e raece:saar y 

the av.iilabi li ty of up-to-date pollution cur&trol 

equipments and technoloaiee to resolve the pollutiofi control and 

~hvironmental aana£ement problems o! India. 

Pollutios. Coutrul Re:search Jrastitute is a pa1·t o! the Bharat 

Heavy Electricals Li llli t ed (BUEL). a aa jo1 puLlic St:CtOt 

u11dertakir1t::. tlie first phase of the project. it 

estat.lished as ~ ~t:neral purpose iudustrial pullution 

iu!:~itute, v~t!: 111ajur e11,pl1 .. sis 011 equip111euts fot various lYJJcS of 

pc.•llt;tiori aionitorin(. BHEL. the pare~t oraanization. is 

lar£ert producer cf electrostatic precipitators in t~e cou~t~y ta 

.iu£t.itutiv:.c.l 

. \. ; •. 

... ... . T!, t: 

Cu::t.::.tlr 

dVcailaLle .i II 

Uhile La.eic 

r:F. r. fur tl1t-r 

st r (-:.~~ht.·:. i 1 •• 

o· P'-·l!\:tior. control a:.d 

. . . . 
£1 .. ua.101 • c,( 

a:.c! i·.:. l l ut .i or1 c· ~·:. t: 

(er sr.of:t .ii.du.:>t: y is either r.ot k11'1\.'r1 or riot eo!.i!y 

. ' . J, :.w l u. ar e 

eo11ewhat ! ill·i t e.; o:i t.o.., tc. dc~ii,:fl r1ew industrial project::; wl. i cl• 

Wott:I, 

uoiae r.1c- l l 1.: ti or1, a11d 1 arac! u i, t: i r. t 1. t· 

llCI U.at t?.t-y e:1d 

UJ •: ·-i u i i ~ 1 ., r. t :. . 

c· ~ t. n :. ., .. Cl ! !'"' 

I t= .a <..! .i l I o v a .i ] ... l• l "° . 

( 

( 

' 
' 
( 

( 



on environaental ieeues ira hadia ia o( relatively 1 ~cent or i.,in. 

it ls not eurp1· iein£ that aucla work laae not bee1a done on the 

iapacts of industrial pC1l l ut ion on hu11.&n and ani111al health .a£ 

ve 11 as on the biota_ Furtherr .. ur c. expertise Oh riak-i~pdct 

an~lysie due to eu~deu. accidehtial 1eleasee o( pollutants to the 
I 

envi1on11er.t • luspJ.>!!-11e-J 11. Bt.oy.sl a1u1 lsa •ulhJ other ar·eae oi 

I 111.J .i A. .i:: f·csUu::l lla.itrJ_ 

It i& exp•c-ted u·.a.t by the end of thi& ( 

institutional PCRI will develop ade~uate 
( 

expe: ti :!h::. in!ora&tiofi bose and Cull knowled£e o( cost-effective 

altern.stives avciile&Lle to reduce iudu£traial cor.trcl ( 

fro~ !ew select ty~es of iuduet1y. et~rtin~ fro~ aini~izatich of 
( 

It is 
( 

ex;.•ect e·:.'. u ... t !ns!itute will also dev~lo~ the ncceFSd!f 
( 

t '-' { "' cc.:u .. t 

(.. ! 

Vol l Ut:. 

a: tv ! .... · .. l·t'.":..~ tu : tdUl"' 

tl.c: Cl&V i ( OBD•Ch t. ( 

effect .i!. availc.blc, t !a 

to de~id~ scientifically and rationially what 

level& of pollutior. lllilY accevtable f ... : the l or.~- terr. 

11ustai1 • .sLle develop111ent of the couritry. 

~- Special Considerations 

! d f." I. t l ! l 1.· <I t l 0:; (J ( 
. . 

,f," ,, t. ,.: 1 ..... 

\ol<>U l U Ji1cc:tly ._dC.:1 t-t...: tu ~CJl l ut j td1 •- .. ~.t: "~ &I• •I ~Ir V l I VII n. t: I. t u ; 
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&~d thue vould contribute ai~nifican!ly tc ( 

the sustainable developlll~nt proceae of the country_ Second. 

would facilitate £OOd techraical co-operation betve~n developir.• 
( 

cour,t1ies facilities on 

pc.llutlor1 c:c.1&t1eil ~uad envilonaental aana.e11eut to profeseio11als 

f1oa India and other developlna countries. bJ providina technical 
( 

kucvhov and consultancy services and bJ the presence of an ui.•-t.::-
( 

ddle irdorlbation Lase which c-ould be used not onlJ by PCIU stesff 

but also other professional£. Third, FC[I is alre:ady interactin~ 
( 

wi tb N:iG:.: and tht: private secotr. For ell.a111vle, on~ ••-jor 

erav i r onaer. t al NGO is ~lrt:ady represe1&ted in the Institute•s 

Advi~c1-y Cou1acil. Equally. PCRI ha£ vorked clo~ely with ma.jol 

irater rioli'"'11<al =: ... it::.t.ific .u,J te:chnical NGOtt like Int t.-rr'" ti ora1: 

Ase'-·1.:i.sti,·:, fc: Cleau Techuoloe;.y. It.terno.t~ .... r .. ;11 1.:alt:r Rt:SOU[<.:t:!: 

!'iod td l; :•a._ 

T!.t I:.!:t ~ tutt: :.:.- a.11 r.c.dy dir e:ctly assietin• U1e vi iv.ate st:ctot a~ 

Vt: 11 

J.t • ..: (.•\''=:--l f::.V!IOiitt:":.tu: ILJ.: • ...a.t::.e;.t ;lcs.:.:.J: ••. 

L- Identification of neaative iapacts 

1 :. ·-
.. ' 

~-. - .. } • .,,"·,. J.,. J,t-ant l\."t· ;m; _,_:: or. : ?. ..-

E. Other donors, proarammee active ln the aa~e aubeector 

Exce;.·t f (Jl tl.e first pha~e of the estaLl iehm~r1t of U1"' 

Pollutio11 Conttul f.esearcl1 Institute, there ie no other ei111ilar 

E. Development obJectivee and its relatiion to country 

th.at cciur.1 r y 



ar·e sotie!ied aiaiul•t•neously. that tht-

env i ro1111: er. t a.l aiana,eaent factOlS are properly considered. it is 

likely that the unacceptable and unanticipated aide-effects c! 

econou:ic •:ovth could l:e 111i11imized. Air. water, solid wastes a11d 

J>'-·llution levele vuuld bt: leduced sianificar1tly; land ust: 

par ct ice~ could enhanced aud envilonaental 

JI' act i t.:e~ could be i~~roved. Tl.ese developaent objective£ havt.-

t..e~r: ex'-'!jcit)' rt:t.:oiuizt.-J in all recer.t nationesl Five Year Fla11!:. 

G. najor elements 

I~~e~iatt: Objectivt: -

This i~ to 

lt:t: 1_.r ... :..:er.t c:a.pa·~it~ o! tlat: Follution Control F. e!: ea: cl. 

lh ~Idt:t that it c:an carry out t:!fective resear·ct 

011 J.>ul lut i(Jr. cur.ti c.l !ror.-. industrial .:.:. -

t" J.>U l l: C J.•:ivc.tt: bt<(.:tc•rs as as to i11lt:1nativ:aol 

o! 

i r. ! :.. : r.-': : l :. .. ' a ... - c~:. d • t f ., : t- r: ! 1-·~l~t;tio: .. 

.. . . 

( 

( 

r 

( 

( 
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!.4 ln:~t=H tr.\:•o!l•r~•: 
•r.c i.t:~:'.::~;;:•! 

tno.:•~s•·t.i\f 1n th• 
CC1.'t:~,. 

·.~.: r~ve:o; .. ~ ~~:~c:t1c~ :Gi:rc: 
t;.:tietnt~ re· lfl~;~fftt~: 

.. ~ 1:r•:t11~t 

1.4.~ D!:ssr•;fti:t kn:i.:eJgt 
12f•f!O~i. i.'..~0113· t~i!l':r.; 

cc-·sts ar.~ wc··s~e;;., 

•~C pc;~i1;l:;J~ ct rtpc•t: 

1.4.~ ~~~::;•::ot c: tt:~iic•l 
~-. ..=:;. •:.! f'•&ror:r.tnt&: 
g.ldf:lflt: 
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H. Project Stratw&Y 

1. Uho are Uae p~os.·l e ~r.d/or inst i tut ioue vho would be1:ef i l ' 
in the first instance froa the proposed outputs, and activitie= ( 

of the project ? 

Eua.ineere ar.d ecier.tiats !rolll the Pollution Cor.trol Research 

I11stitut1:, planners and decieion-aakere 011 polli:tior1 control and 

environu.ental •anaaenent. 

2. Tl11: tei.t·€E:t t:n:ne:ficlarie2 ar.d the direct recepients CJ! tht.> 
( 

project a1e not likely to be the sane. DeEcribe how tht benefit 

to be deliv~red to the direct recipient~ will l eac! tC• 

the benefit intended for ta1aet bene!iciarie~. 

Project ai111s int r oJuc~· c,;,:;; ~ - e ! : (· c t j \' \.: 

1-· ~· l ! u t i °'' cout1c! tecl.1101.::~f a:1c! enviro1~111eutu! s..;.naaeno:;r.t u1 tl,e 

(.: f c·o: •.. :t::.::~t.i(::. ~s. :nd.i ... [:.:~t!. 

i r. ~e::e:.sl. It • c e>.:pectec tt.c:.r.t advanta•t:-:.. uc...:1,;r1 .i.i:~ tc.: lLt.· 

· .. : ! 

i : •. _· ~ ucl ,,. 

\...' ! ..: _;.'-·~:.: :-c.:..: l (.·:. ... ~. ·-· .. ' 
~· ! ; .I t . 

Lt.•.t:f!! 

u l ti sn"' t e bent:! .i c i ell i e:.. ,,.. j l : l· ~ t !• c ., •-

\JOr k and live ir1 arid ar·ound va1 ious project£ pollutio11 

CCH1t r 0 l be i111pleJDented direct Cl: 

iudir ect assistar.ce !1 011 PCP.I. 

":. 

t I. I 

~- i '·· ~ t ,_ : 

ce.i:r: ;, .. J.•ul l .i '- I t• ~1,;; I c1l 



f ac.i lit i ee. already in place. Soat: 6C full· ti•'-' 

profeeeionala and aupport etaff ate .aln~ady in position. Tht-

Executlna Aaency could be. in alphabetical order, UN DTCT, UNDP ( 

(OPE) or UNIDO. 
( 

Full-fledaed facilities for the Inatitute would be available 1 

for the eecond phase of the project. Additional prof eseional and 
( 

support ataff would be 1ecruited. The I~stitutt- will havt: a 

etaff stren£th of 121 by the end of the project. ( 

r 
An eminent CTA would be rec1uited for ~uidin£ the projt:ct. 

Uell known internation~l experts would be identified and invitt:a ( 

to advise and £uide PCRI on 1ts R&D p10~1am~es. Count t:x·p,;sr t 

( 

tecl.nc.ilo£iee a.r.::! disciplines. The PC~I Advisory Council w~~:~ ( 

' 
... , .. -·:: 

th£:y havt: le-e1. rejected ir. favoux of tLt- out- ctac:~:~r: '? 
( 

( 

Tht: in1;·le11 .. ·ratc.tior. t.t:atee;y wa~: !.i11~lizec! or1 tl.t: ba.!.:.i.£ u~ 

the r·eeul te obtair1ed and experience aained du1 iu.: tl1t- ( .i 1st p?a.s~ •: 
( 

o! u.e project. ( 

I. Hoet Country Coaait••nt ( 

l. (): 

otht:1 host country ihstitut.ie>r. co1.c~r-r.t:d \.'ill 

( 



11ucla of tht.- institutior.al infrastructure, inch:dir.• 

buildinss, laboratories, already exiet. The balance, like two 

suitt.-~ for vieitinG UN expert• at the Triahul Gueet Bous~. wldch 

wou!d be totally at the diepoeal of PCRI, would ~e constructed 

p1omptly. Currentl~ 60 full-time pr-ofeeslonal and euppot t staff 

Thie would be increased to 121 by th~ end 

of the project. The counterpart aaency would sake available to 

Uae Institute at least one new car and a Lew van for ite work. 

Some nev indiaeneous equip~ents necessary would be purchased 

durinG this ~hase. Full details o! counterpart countr·ibutiora 

would be provided in tht.- p1·oject Document ti.at would be aade 

available by the Government of India. 

2. 

traineu t,y tlat: i:·rojt·ct \I.ill •~Jrc..in i:. t!ae.ir 1•vst~ ( l1 I a 

It i.!:: ma11Jatc,:y !o: etcs!! irern~er·s trc.ir.t-d abroad tv ext-cute 

,. : t: e: .. : l· 0 n d t (. ~; t:; \"t.' a ~ r c r I ! 0 r ci p er i 0 .:! C• ! 3 y "'d: f; • t Li 

\..'!1 ·-· :. 

J. Rieks 

List ,.]j tlicaie eiGraifica.11t risks w! • .ict1 could ser·iou!5ly delay 

ur tbe ach.i eve111\ri t by u.e project of 

objectives. 

De" c r i J • t i o r1 o ( l i d·. 

1 . 

2. 

Fa< tui&; 1Jt.1d. n.cay a.t 
ll·djo: dt:l<iYL oi· prever1t 
t l. •: JI I Cl j t' Ct ' Z.: 0 U t p U t !! 

tlat- outset C.:CiUflf! 

acla i even.et. t c.;, ! 
and o l· j t: r: t i v t:t. . 

Factor c. \Jl.i ct. 
major delays 

C:OU l d OVt:r tine c:..auet: 
acl.itoves .... r.t c.i i.-r·tovt:rit 

its outputs 

Estimated 
l H~d yt.ood 

aud 

( 

( 

( 

( 

( 

( 

( 



of the project'6 outputs and objectives. 

3. Lack of interest of hiah level BHEL 
manate~ent because of their overwhelmina 
interest in production. could have an 
aJvers~ iapact on th~ project. 

4. Improper choice of international experts 
and backstoppin~ officers by the Executina 
Aaency. 

Low 

Low 

--------------------------------------------------------
k. Inputs 

-----------------------------------------------------------------
National 
inputs 

(Indian Rs.) 

Externdl 
inputs 
( us s ) 

-----------------------------------------------------------------
Personnel 

Sul.- cont: acts 
(Ci·vil Cor.s~ructivI,) 

E~~i~~e~ts (incl~din~ 
Lit 1 ... : y & i 1. ! t· 1 me.~ i or. 
.!:- Y"" : t.:r ~ 

14,500,000 

1.000,000 

800,0CC 

(:,000,000 

l ,300,0Cr 

909,000 

500,0C!G 

1,450,0JC 

(5,0CO 
- - - - - - - - -- - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - -- - - -- - - - - - - - - - - - - -- - - - - -

( C.!l:; t: :. : 

(.. .. . . .., -.. --... 

f\ .... " 

f'~r ~C.H: l"I .i ti' •• : ,; 1 y 
tl.ir. !o: ir.•dr.~ i1·:. 

! . ~ .. -s \... c: : t ~-; ~-

: t."S~C'l1! i l} •: 

r .. · t 1o1 u r Y. 

Z2,6C2,0JC 2,90(,00C 

a.,;.ii d1..:., t. 

{ v: 

A.e:.it K. Bie1Ja.e 
Ctdef Tf:'chriical Advisor, PCPJ at1d 
Pi e.e:.ider.t Intt:i·n.,,t.ional St•ciet)' 
(01 Ecoloe.ica.l f1odt:!ll.in6; . 

. ., 

, 

( 

( 

( 

( 



of the project's output• and objective•. 

3. Lack of int~rest of hi£h level BHEL 
•~n•£•~ent bec~use of their overwhelaina 
inte~eat in production, could have an 
adveree impact on the project. 

C. Jmproper choice of international experts 
and backatoppin• offict:r• by the Executina 
Aaency. 

Lo"' 

Lo"' 

--------------------------------------------------------
X. Input a 

1. Skeleton bud£et 
-----------------------------------------------------------------

Nationcil 
inputs 

(Indian Rs.) 

Ext errlal 
inputs 
( us s ) 

-----------------------------------------------------------------
Personnt:l 

~-.>-contracts 

(Civil Construction) 

Equip~ents (includin~ 

Libra~y 6 information 
syst E:JT) 

t:iscel,aneou£ 

19,500,000 909,000 

1,000,000 

800,00C 500,000 

6,00C,OOC 1,BC,08C 

1,3co,roc 45,00C 

-----------------------------------------------------------------
TO:/..!.. 28,t00,000 2,90C,OOC 

-----------------------------------------------------------------

f It 

f· ": s o:. .., : i n1 at i l :,· x- e:.: t-• c•:, ~· .i t l (. f ": 
t!.ie !on:i~lotio:. rit:t\olor•~ .. . &..r. -~ : ... f!:·.f».~ ....... . 

1'ar. e 
Title 

Adt }: . Bi£1w'oS 
Chief Technical Advisor, PCRI and 
P1e£id~ht lnt~rhatio~~l Soci~ty 
!or Ecolo~ical ~odellin~. 

( 

( 

( 

( 

( 

( 

( 

( 
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A. C~NTEXT 
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it 

Jelib~::-at!.ons. 

) to .. .=:•v~ror.:=-·-=••t..£: .J~at~!oti~n \Jere '-°!~ar!;·: :,: .e:.r.~::f! . .! ~-

:h~ Stockholm Conf~r~n~~. .idequ.J.tc!y r~!l~·::e·l in 

Con!t!rence ce...:c.lll:n.-:1dci: ivr:..: -

The vari<Jus S':!ni..:>c :1in.1...;t<!r.; ·Jf the Govenun.:nt v1 :nli.J. h~v 

often s.iid that pov.:rty i:J »ne of the aiaj•>r f..u:t•.i~·s t:u::t~ i.butin 

to .:nvironmeutal pollution. it CclO !:>~ ..:vnf i r ::i.: 

) 
that rapid developaient with cin eMphasis on the removal 0! povec: 

) is the cent::-al objective of the plcln. ..£UJ t t. i 

is further recoanized that there a1·e ~any alternative t 

alleviate poverty, and ~he country should sP.lect tho1:1e 0ptior. 

which would envirori11ental l>euefits 

2 
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,,;.n-J :->vll:.;tivt&- :"'!.-: 1r···· ..... 

·!~~-._.._: o! ·::';.Ji t _ :.:.~t~ :.A! 

r .> 1: "1 t ~ ·..J:1. 
.. '· . •• 1":! 

and i : : :. ._ ~ [ j -: .i 

:· ·,: : • ".! : : .. : :. .:, :-. _; .. ~-'~ ... !! ._ 

..! ·.J ._. i ·..: t ~- :. : .. ..& : I"'" - ...... - - .. 

. .: ... --~ - ·..: .. • _. - :! 

- t r·-· ..... "..i: !. ·- : •. ... ! : -~ ! ~:. i.. I 

·:. ~ i -: t: : : .. J. ~ ".J: : -. ~ • -:, : - :• ~: .; ·' ! . ~ . -· .. : .. -.! 

-::.·.-i: .-:.: .. ·~rit ... : 

-~ ! t?:1 vi r- G:1rnen td.: :.n th-! 

''It d.h 0L!igat!or. uf ~a~h ~~n~:ation to :r. ' i ~· ~ ;\ i : l 

air, wdt-:r dn.J 1Jil!lif~ ~n .s ;nian~r 

l•.'.-\V~s its ::1ucces:1urs some choi·:e in cr-::ati·..>n vt a h·:althy 

c:nvirou::neut. A µhysical ~nviron111.:nt is a dydnm~~. ..:o::iµl•:X 

int er- conn .:r: t ed system in which any activn in one part d.ff.:cts 

others. There .is also the inter-dependence of livin.i thir._.3 .:lnd 

their relationships 'w'lth land, air and 1JtJ.t.:r. 

harmonivu:J JevelJpment recoQnised thi:t unity u! ntJ.tur.: a~J :n.Hl. 

Such plannina i:t poaaible only on the basis uf d. 

" ( .:11·./ltonm.:ntal issue:s, part ic•.J lac ly e~u11v11i..: 

.I 
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4e!Jt~station, the 

the handlin~ of toxi~ el~m~nts, ~nd indisc:r-ir.iinac~ :o:.:3:tuctior 

Pollution Cont:-cl Institutt! 

established under a CNDP proj~ct. The total UN::'!> C: C I• C : ~ b U t i 0 r. 

S 2.857 million. Th~ Inatitute is the first Qf its kinJ i I 

~ny developin~ countr1, 

L I n e t i t u t i o n ,, l F r- J m t· -... o :- k ( o r t h e Su b • e c t o r- -

In 1972, the 
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Po ~ 1 u t i <> :l Cont r o 1 3 •J .i rd co - ·..> :- 1 i ~ .s : ~ s th I! i r cl ct i v i t i e :1 d ~ r e c t l y o 

' '"'. one;.;, 

ass~sament r-eport~. 

the Environment. 

cu: t··~nt!y i:npac 

B··fore ).t"<>;ect implementation .:.£a 

these have to be explicity cll:'ar~·l on envi1ont111:"s.ta~ •to .... :.!.:::. 

B. PROJECT JUSTIFICATION 

Problem• to be •ddr~s:J.:d; the ps: :sent aituativ•1 -

tJith the r~pid iu.Ju::tr ial •Z•tion and urLanizatio1~ t ti 

..:.;untry, f!OV i r on;r, l!O ta l in 
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c! 

pollu':.ion, not only !:-om in~ustry but "' I .. ' ~ . ...., ~ [:. .:,. .~ 

~.lny other sources. R~~ular monitorina and dnalysis of level~ :f 

air, water, soil :.\Od noise pollution in critical 

ura~ntly needed. !1cl1.y of the equipm~nta riec..::ucu·y for ir.·..1nitvr ina 

Currently adequ.ite 

country to c.irry ~ut environment~! imp~ct •~s~~s:n~nts !~r co~~l~x 

• 
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~ecto 

i .3 th 

produc~r uf •lectro::1tatic precipitators to c.:introl ai 

p-:.i!lution from thermal ~vw~c- dt.ltions. :.:hi re b.1::1 i..: 

pullutiun 1.::ontr0l dllll 0 

enviror.ment.i.l man.l•ern~nt ..ire now currently clv.i.ilcible within PCRI 

thc:lt PCRr can Jevt:lop up-to-dclte specializ~d expec-ti..>e o. 

pollution l.!OOtl'Ol cU1J er,v.i.ronmental mcUlcl~•!ffit.:Ot in a ..:lt:lecti.Ve fe· 

.ue.i-3 of concent1·.i.tion. 

... "'. Expected 

~.:>111pc-ehensive 

end of project •ituation- Cur ~·entl 
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1 ~.:yclir:~ vf w.1:3le pro..!uct:.> JO that the1 end ·.1p .l.:i ~~.:..r.,.. ·.;.;t!fU 

;:roduct:s havi.115 no di~posal r~quirem-·nts. 

= u: ~ht.:.: ~ .. -_. t ~ • 

·· .: • i a 

.i.. j .t;.::.;;l.t.Jj .... !~ :r,·~-h • .._.:!< !•..J.::! :.·:.:. 

•.. • • .3 ; f : : ~ ! :; :.,; : t~ ~ ..1 : .H;l J. •• .:. .- .L - 'l ·. ;i .... 

l .J ha. 

l :i 3?-: :pal • ..1:.·.! -_;;'I:: . :;.· ·~!; t 

the ..,n<l vt 

project, PCRI 1o1ili. de.r~l..;;, 

infcrmation ba~e and full knowled~e u( COHt cffe~ti~· 

a!te:-n.itives ovailable to re~uc~ i~1ustria: .: .• n t :-o 

from few sel~ct typ~s o! ind~stry, 

.iener..ltion to hvw best to mana~e all form3 of 

.,,,dst""3 t!1.it btlve to be aenerated durin& the p10.Ju..:tion _t;•(...<e:uses. 

rt expec l •~d that the Institute wi 11 also ,.fev·~: JP th· 

relationi1hips of the waste di.:3chtlrae.i on the hu:ndn :.eal:: • ..1nJ ~h 

envir~nAlent. 

to ho~ be~t to red~ce levels of 

e . .- v n v 11 i .: c& l 1 y JO •• to 
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they vou~d b~ one of th~ 

the ~roject woulJ contr~but~ ~imul~..ineuu~ly 

..:-.>n::1et -.1..it.i..>n pollution r-eductil)t1, 

._· -~..::. :.i ~~-. 

•· 

to but 

c: 

eliraination, and thus enable tta countr-y to :ncliutain it~ i·t:svurc 

i i i ) Pr"ovid~ the country •.Ji. ':.h an·l u;:i- to - .!at 

infor111ation sy:Jtem and data bclse on po 11 u ti,: r. ~c;r. t ro 

technolo&io::::J anJ environ111ental m..i1:aie .. 1-:rit 11i<!th-.1d<.>loaie:J W'l:i.:h ·1 

not exist in India at pr~~ent. rhi~ would &reatly benefit 

country';t t·escarch and devlopm~nt e(f.,rt:l by providin& eS.IS>!ntia 

infor111.ttion on the subject. 

iv) Ceritcal .&nd Sta'O.e Goveir:llltH1:.s voul·J benefit d.LC"ect!y b 

receiv.Lna cldvice on how be~t to c" n t , . ..i l i ni.l u :; trial 
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t i:n~ 
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uthe~vise may have occurred. 

.,, ) 
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'.JO~ l ·1 

'' ?C!i' 
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: ·: ::! .J • wcul 

more p e .J t> l e co u l d b ~ t :::- a i ~ •• ~ J ~ :1 ••• ·: - .:. u:. ·. ~ y ( ._, t : h.t! ..i.:Ull 

.i:nvunt uf fu:.J..; . 

vi) S.:iut.h Asia 

countri.::s the develop~ent of indise~ous ~olluticn contro 

technolv•Y ! t i 

expected that some 

tht! pl·oject 'JoulJ be manuf.icturc·J in I:i.Jia for use nati<.0nally a 

well as for export to nei&hbouri~~ countries. 

4. Project Strateay- As the A·lminis~t"o~vr o! UNDP observe 

durina hie last visit to PCRI, curro::ntly n-> similar inatitut 

exists in India or· lo~ that matter in cUli other J~velupin, 

countiy that specializes in industrial pollution -:ontrol .ln 

environ11ental a requires priurit 
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S.Reasons for external assistance fro~ UNDP- . .; :· . ! --= :· 

t1·~ns f ona PC~I to a ma j .:> t· ...:: ~ n t • •: of pollut.on .:..Jnt•o!. 
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mu 

environmental man...L5ement ir; the t·eaiun, it i.:3 e;;senticil to oLt.i; 

some external funds for brinaina international experts who 

si.inificant pe•iods ~f tim~ ...Lt PCRI to tr~ns!er 

tu .iive "hands on• cXpericn...::e to the staff, 

equip11ents which are not currently avail~ble in lnJi6 but 

eaisential for its future •!velupr11eu:, to train so~e st.lff memb~1 

abroad in specific areas of ~ollutiun control and 

manaaement that coun:ry 

develop an up-to-date libr~ry ~nJ information syst~11. 

The Executiua .~oject coulJ be UNDP-OPS 

lJNOTCD or UNIDO. • ha• c"rt•.in cl JV .lll t ct•• 
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NGOs. these contact£, a~ wt:ll 0$ {or~al and 

there is already con~i~erable co-operation in tht. 

euvironmental sub-sector o{ tlie cou::tr~·. 
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D.IftnEDIATE OBJECTIVES, OUTPUTS AND ACTIVITIES 

1. In1111~diat~ objectivt - Tht: pt ojtct has one major i111m~d.iat~ 
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l.2.2 Activitf 2 
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~·rc,.ject will c1-1er.d C aonths every ¥'t:a: throu.?.out U1e durotior. of 

r~~o~~endatiuns,aud U1er1 advise tht: l:P:' or: t!.e pr-ior.ity C•f lh'-" 

r ecoa:r.eradatic.r.s !01 i•;.:·lt:mentatior:. 
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cou:,tr i es 
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co:.~.ide: el! in t?a: •·reject Fits~ .is u.e spare parts lif,Ct:S!:.i&r}" to 

t !. t: ! i :- ~- t 

p!.cl!> e c per at i ona l . ;t is es!ia:ate.! tl.at I CCO,CDO will Lt: r.~edec! 

fo: t?-.is purpos~ dutir.• th.:: t!iree year t•e:i<H! lo9r - 199Z. 
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t L·· JJ? l •'I i t y ~:·~a~ of l-l.-::cl·t.t:·a~;o:. o! t ?it.• Ir.E!.itut f:. 

i:cject. r._:nl ·-t t:! E 
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011 .. (; f ct 

and Developaent Divi~ion, arH1 tbt- t'Jc· others will 

r e; · or t i n• d i r e ct l y t o h i rn ; 
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F. RISIS 

c~sc1·iption of [isk 

1. frlcto1s vhich aay at the outs~t cause aajor delays 

or prevent achiever.eat of the project•s outputs an~ 

olJjectives. 

2. facto: s vhid. coclc! ovt:r tir."' C:cl:.JSe r.•mjor delays o: 

of tht outputs 

ot. ject i Vt-f:. 

i) bt.:cauti t· of ttu: 

t :. ;.-~ ~~uctic·: .. and du~ 
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G. PRIOR OBLIGATIONS AND PREREQUISITES 

ar-e no 11r-ior obli£atioas o:· prer-equsities 

this project. 

H. PROJECT REVIEUS, REPORTING AND EVALUATION 

(a) n."' pr-oject \."ill be sut.ject to trii·ot"tite review (joir.t 

1eview ~Y revre~entatives of the Gcve1nuen:. Executin~ A~ency a~~ 

UC~P) ~: late~: o&ce ~ver~ 12 reo~ths, t?.c first sucl1 1i..:etir.~ . . " 
1.< t!.ir1 tlae first lZ l'.·:.ths: o! 

o!(ice: of 

r.e1-·u t c rrn: i. 
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Dt>velop111er1t £.i~n~d by the parties ori 

tac-st countr)' i111;..lec.:er.ti11a, •&t::.cy shall. for th~ purpose of 
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Al':!\ EX I 

ANl'\EX 

I I 

... 
••• 

Annexee 

UorJ.. Flat. 

Sc?,edule of 
EvaluCt.tjori to 
on PFF. 

Proj1:ct Reviews, Reportin~ an~ 

l>t: J.>r<.·viued after a.;.;1·et:-:~1::1~ 

Standard le~al 
1·equi rec!. 

t~xt fc..11 

!1 ai:.it•• Pr-011.: amr..t 

To l·• ; : ovic!t>d after a5rtc-ei:ient 011 FF!. 

J.·= c v .i J e~ (.• .. !·Fr. 
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PIOJF.CT PEISOMWEL 
TOTAL 

1990 
1991 

1992 

.. , .. s rtt I,. s rA/• • •I• • 
• 

international profeeelonal• 

Chlef Technical Advleor 
IA 216000 7 84000 6 72000 !> 60000 

Alr Pollution Control 
9 81000 4 36000 3 27000 2 18000 

Uater Pollution Cont~ol 
6 !>4000 z 18000 z 18000 2 18000 

Wol~e Pollution Control 
3 21000 0 0 2 18000 1 9000 

Rasardou• Uaet• ftanaaeaent 
) 27000 1 9000 1 9000 1 9000 

Pollution Control Teeh.• S7et•~ EnaA· 
10 90000 • )6000 4 36000 2 18000 

E1A tncludlna En•lron•ental ftAt 
10 90000 3 27000 • 36000 3 21000 

ftath .. ••tlcal ftodelllna 
; 63000 ) 27000 3 21000 t f 000 

Pollution ftonltorlna •Control 
11 99000 • 36000 • 36000 3 27000 

ln•tru•entatlonfequlp•ent~ 

8loteehnoloalcal Pollution Control 
!> 4!>000 z 18000 2 18000 1 9000 

F.~oRYRt••• Analyel• 
3 27000 1 9000 1 900<' 1 9000 

10 90000 2 18000 3 27000 !> 4!.000 

Un.-p .. clfled 

9 !J 909000 )) )18000 3S ))3000 27 Z!.8000 

Co•pon•nt Total 
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ANNEX VI 

(l) Chief Technic~l Advieor 

The Techr1 i cal Advisor 'Wi 11 s~·end au ave: a•~ of s i>: 

month~ 

! t .- l' ! ~ -

. \ 
l , 

each rear durin~ the life of the p:oject. 

o( this tir::e ee:.~·}i rear ~i:l be 9ptI.t 

Arur.~ LiE ~•nJ dutieF bl: to 

th•: 

E:r t:r.e.t?.e:;in.;; 

.. ' .. ; ) (; u t mec! .i u11· - tern. \.:c.rt 

! hf. : .i ~ ·~: •.· 

At least f Ou: 

t ! ,. ! I1E • ! ~ ~ ·-

c( 

' -.. 

.. • .. - f .... . ·. 

E !. • - : ! ; : . c· ~ ·:. ;"'. ;.; : t o t i ~ : . \.. i t}. ?\: :· • 

\, • ·,; .! .... • ~- .. I 

\.'; ·.:~tJ! ct. a:,c t.!t.v~lc~·r.·c:r.~ ;..: j1_·c!~ 

vii) d i e c u ~ !: t I 1 t '-1 : t: ::.-: t: 11 t a c· t i v i t i e !. o 1, J • ! c t c : t: 

wit!i Ed:nio: BHEL u.a11Ciaeme11t, o( 

o!(.ic.ia:. ar.d ..,,.tt-:1tia! bilatt::al c.nc:! 1t:ult.i::1tc:a! <.!(I:',,~ ! '1 =. 

\ ; • I t \' '· - t !.•· II i .. 
~ . ... '!• n t:.· I ,. 

" ! 
.. • . . : : ' ~. . .. '. f· \ . ~ : . . .. . .. . . .. , 
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ix) adv~s~ Institute etaff on various ttchnica: as~~~~s t! 

pollutiot1 cont:ul and envi1011ae1&tal ma11aa.~ment; 

X) ae~ist in tht finalization of the tcrRin~l r ep:..ir t 

Qualification• and Experience -

in pollutio11 contrcl ar:c! er:vir.Jlll?"tntal a.ina.t:mcr:t 

both dt:vt:lopt:c developin.; count r· its. 

1.ave 

to f u: the: pr cr..\Jtt: tl:t: inter t:st::: of th4: lr:ztitutf:. 

c>:<.:t.·::e:.t cu~r .. _:,..: c.-! [:.~lid •. 

~- Air Pollution Control Experts 

, ; \ 
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- : ; · .. : 
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, : ; . 
\. .. " c! t. ·.,,· t. - '· ; d ! ,__. ~ : ~ S t i t. I t::':; t.· c..;.: ·: ! . d.:. 

": (• ... id t i:1fo1·sr.er.tioi1 o:i air 

t .. <..·11110]0._i .. !:, leaislations and i:intitutivns; 

pollution 

(.iv) .111 .i Jt:r1t .i { y .ir1e. anc! d e v t: l o J.! i r1 a. c. i r 

r. .. ~: 

?hist t .... \' ,_. 

;.·: ~·k- ! .: : 

J·u!Jutic:. 

eq~i1.11ner:t:: t.?.c. t coi.;!d 111 ... :.~!c.ctu: t: 
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(" i ) 

air pollu~ior. tJI• t.uma.r. he.:tt. a:1d l·iot.l; .nd 

(vii ) 

Qualifications and Experiences 

~u5t have a. de~ree i11 en~ine~tin~ ~ith at lea.st 10 years' of 

experience in air pollution control technolo~ies. Doctorate 

... 
~·.:. l ! bl" de!:irablt. ftust be fa~iliat with latest 

pc: 11ut.i011 1r.ea.s u1 enit:n t t echn i Gu es and eqt:ipmer.ts. 

develoi.:1H:.t ~n:per ienct- or1 different aspec:ts of air pc.·llutic.•r. wil: 

be an azset. Good worki~~ know!ed~~ o! En&lisl, essential. 

(3) Uater Pollution Control Experts 

i tr;:·: ( ;...· f : 
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iiap~ct o( va1·ioi.;!< ty~-~~ o! wott:r pc..llution or1 hua..u. heal th a: .. .:! 

biota; and 

(vii) 

ala oad. 

Qualification• and Experiences 

pollution COhtrol subje.-c:, 

.i fa wat f!! 

tcch11c:i.o~ie1>. doc tc-1 .a:. E: 

(. Noise Pollution Control Experts 
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