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OVERVIEW OF INTITUTE'S ACTIVITIES

The National Environmental Engineering Research Institute (NEERI)
is an autonomous body under the Council of Scientific and Industrial Research
and plays a leading role in Research and Develooment in Environmental
Science and Engineering. The Institute's ptog.urnr" continues to €volve in
ans'wer to efsting and emerging environmental concerns. The major fields of
investigation are oriented to develop scientific and technological tools to bring
about compatibility between ecology and economics by inter-analysing
environmental concerns in the process of planning for economic development.

The prominenl areas of scientific and technical research at NEERI relate
to development and dissemination of:

. Analytical techniques for precise quatification of pollutants in aif, water,
land and biological environment

. Coct-effective rural and urban water supply and sanitation syst€ms

. Cost-€fective technology for management of liquid and
trial efluents with emphasis on financially productive
rcsource recycle and reuse systems

o Costrfective control technology for managcment
trial solid wastes

gaseous indus-
and indigeuous

of urban and indus-

t EnviroDmental systems modelling to devise predictive tools for cause-
efect relationships

. Environmental systems optimizatioo with a view to identifying function-. al and minimal cost solutions to environmental problems

. Environmental impact assessment of major developmental projects incor-
porating identification, prediction and evaluation of significant impacts
on air, water, land, biological and socio_economic components of
environment as also development of management plans

. Environmental information and data base systems

. Framework for preventive environmental policy

. Training packages for specific public and private sectots

The most significant contributions of the Institut€ relate to develop_
ment and dissemination of indigenous, cost-effective, financially productive
and easy-to-operate-and-maintain technology for pollution control systems
thereby achieving polluter-acceptability to tlte environment Dreservation'programmes in India.

(ix)



During l!}8G87, NEERI was engaged in 60 R&D programmcs including
tso National Missions, 35 Inhouse Projects and 23 Sponsored a.nd Collaborative
programmes from National and International agencies. These agcncies are,
Department of Environment, Forests and Wildlife, Government of India:
Central Pollution Conlrol Board; Municipal Corporations; Industries and
International organisations including WHO, International Reference Centrc
on Community Water Supply and Sanitation and Danish Intemational
Development Agency.

The Institutc has actively participated in achieving the National require-
ment for International Drinking Water Supply and Sanitation Decade (1981-
1990) by assessirg existing systems lyith a view to reorganising the same,
evolving and evaluating cost€fective designs for urban aud rural water supply
and sanitation systems and devising proventive maintenanc€ strategies to
conserve scarce potable water. The emphasis has been on the synthesis of
functional and minimal cost solutions to maximize service to the people in
available financial and material resources with recourse to operations research
tools.

To supplement the efforts of State Governments in acceleraied rural
water supply programme to provide safe drinking water to th€ village popula-
tion, Government of India launched 'Technology Mission for Drinking Water
in Villages and Related Water Management'. NEERI is actively contributing
its experience to this Societal Mission to improve the performance aDd cost
effectiveness of the rural water supply schemes to ensure adequat€ quantity of
drinking water of acceptable quality.

Prevention of Pollution and Cleaning of River Ganga is yet another
Societal Mission where the Institute is contributing its knowledge and experi-
ence on health related parameters like hazardous and recalcitrant pollutants,
pesticides, PCBs, PAHs and heavy metals. Data from these investigations
prcvide baseline information that will enable the regulatory agencies to take
corrective measures at the source. Detailed recommendations on long term
glanning for solid waste management at Varanasi was submitted to Central
Canga Authority.

A Working Group on large scale practical application of water desali_
nation tesearch to provide potable lvater to villages afected by salinity was
constituted by Government of India. On the advice of the Group, CSMCRI,
Bhavnagar installed two each of R. O. and E. D. plants; BARC, Bombay
two R. O. platrts and DRL, Jodhpuf two E. D. plants, NEERI compteted
the evaluation of these plants installed in the villages of Andhra predesh.
Tamil Nadu, Gujarat and Rajasthan and submitted a comprehensive report.
On the basis of these studies, the recurring cost of desalination by R. O. and
E. D. ranges from Rs. 9 to Rs.3l; eod Rs. 8 to 24; respectively per m3.

A f arge scale defluoridation pla (2.27 MLD) was installed by NEERI
in 1984 at Kadiri in Andhra Pradesh. The Institute completed the perform_

(x)
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anoe evaluation of ttis plant, as a part of National project on Defluoridation.
The plant performance was satisfactory and fluoride concentration in the
treated wat€r was within the permissible limit.

At the instance of the Secretary, D€partment of Environment
Government of India, NEERI submitted a prelimi-nary report on the environ-
mental aspects of Lakshadweep Islands. It is the general apprehensiotr that
salinity of water in these islands is continuously increasing because of
indjscriminate exploitation of ground water resourcas. There is no record of
salinity valu€s of any of tbe sources in these islands. Most comprehensive study
on this a'pect was conducted by NEERI and observations inlicate that there
are water sourc€s with acceptable dissolved salts in all islands except Bitra.

The Institute has completed a survey for the improvement of Solid
Wast€ Management in the Union Territory of Lakshadweep, where solid sraste
generated due to the processing of fish and coconut pose numerous environ-
mental problems.

. One of the pioneering activities of the Institute relates to environmental
rmpact assessment of major developmental projects thereby inter_analysing
environmental concerns in the process of economic development. The e.mphasis
is on quantification of favourable and adverse impacts of the projects on air,
water, land, biological and socio--economic components of invironment to
facilitate objective decision-making on alternative routes for development,
process technologies and project sites. The sectors covered include petroleum,
coal, fertilizer, thermal power plants and port trusts.

The Institute has also developed technolory ranking matrices for gaseous,
liquid and solid waste management systems to ensure polluter participation in
the decision making process. It has also contributed signiiicantly to the
process of establishrnent of effluent standards for gaseous and liquid wastes in
India. A case in point is the lv.inimal National Standards for small paper
and pulp mills.

The R&D endeavour of the Institute in pollution control encompasses
the entire spectrum of industrial sector in the country. The challenge, th-at the
Institute has accepted, is to identify the existing and prospective environrnent-
al problems of the industries and devise cost_efective solutions.

A detailed scheme has been provided for the treatment of sewage for
the twin cities of Hyderabad for theoutput expected in the year l99l. The
project was sponsored by the Municipal Corporation of ityderabad, The
r€port covers lhe nnal phase of .Remodelling of Sewage Treatment Systems
for Hyderabad'.

Treatment flow sheets with semi-detailed engineering drawings have
'been provided for the proposed treatment units aftei conpleting studies on
disposal of wastewaters from M/s Chrome Leather Company, Madras which
is one of the largest and oldest tannery in India.

(xi)



At the request of K&ndla Port Trust, Gujrrat, the Institute has provided
the desiog for sewage treatment plants for treatment of domestic scwage al
Gandhidham, Adipur and Kandla. These plants havc been designed for
population upto the year 1991. NEERI tras designed aud commissioned a
demonstration plant for the treatment of wastes which include a variety of
substituted aromatic compounds at Hindusian Organic Chemicals Limited,
Rasayani.

One of the curent areas of Institute's R & D relates lo the management
of recalcitrant and hazardous waste through biotechnologioal mutes. Specifie
microbial strains have been isolated and mass culture for cost-efective treal-
ment of efluents bearing high concentration of phenols, cyanides, aromatics
and other recalcitrant multi-substrates. These invesligations have resulted
in the design of functional wastewater treatment systems for low temp€rature
carbonization coal and coke oven plants, opium and alkaloid and phenol-
formaldehlde resin manufacturing induslrial units. The Institute is presently
researching on molten salt combustion and molten glass incineration sl.stems
for safe disposal of hazardous wasrewarers.

The technical know-how has been developed for the use of laboratory
stored microbial cultures as bio-catalysts for the treatment of toxic industrial
waste containing phenols and other related pollutants from coal carbonization/
gasificatian plant at Regional Research Laboratory, Hyderabad, and the LTC
plant at Coal Chemicat Complex, Naspur, Andhra pradesh. These full_scale
treatment plants were seeded with laboralory stored cultures, Cazdlda
,fopicalis,

NEERI has the most advanced Computer Work_station in Central
India. It has a 16132 bit Sup€r Micro CMC lmpact 8640 which is combined
with an Hewlett Packard 9050 AM Graphics.

The Institute oflered a package of twelve training programmes related to
various facets of environmental management, Custom _made and industry_
specific training programmes were organised on request from Specific sectofs.
International agencies rike DANIDA and wHo couaborare with NEERI in
organising regional (South-East Asia) training programmes.

One ofthe most valued activities relate to information dissemination
through research, publications and traiDing programmes. The publications
are an in-house research. journal, technical digests, news_lettefs and a hostof popular articles and audio-visual aids for information diss€mination.

NEERI is a collaborating centre and no<.lal agency in international
cnvironmental information networks accredited to Worl; Health Orgnization
(Geneva), United Nations Environment programme (Nairobi), Water Research
Centre (England), Environmental Sanitation Information ientre (Bangkok),Air pollution Technical Information Centre (USA), Solid Waste tnformation
Retrieval system (west Germany) ancr pan American centre ror sanitary
Engineering and Environmental Science (peru).
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During the year 198G87, the Institute observed : Foundation Day
(April 8, 1986), World Environment Daj (June 5, 19g6), Environment eualityDay,(December 9, 1986), Narional Science Day (February 27, 1987j andcollaborated in organising WHO International ' Workshop on Disaster
Management (October l/$-l?, t986).

165 scientists and 234 supporting technicar staff. During the [ar tle rnstitute
received its grants of Rs. 300.963 lakhs from CSfn. de receipts from
sponsored projects and other deposits were Rs. l37.49ti lakhs.

Ua^**
(P. KHANNA )

DIRECTOR
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LIST OF PROJECTS

Alr Pollutlon Conhol

l. National air quality monitoring network

2. Formulation of emission factors with and without control equipm€nt
for scheduled industries and optimization analysis of respective major
control equipments

3. Study of ecophysiological responses of regional plant species to the
pollutants emitted by fertilizers and refineries

4. Development of testing of high efrciency scrubbing systen for combustion
boilers for simulta.neous absorption of SOx and NOx

5. Assessment of stack and fugitive emission and impact on neighbourhood
air quality M/s. Ferro-Alloys Corporation Ltd.

6. Monitoring of stack emissions at Hindustan Zinc Ltd. Smelter, at
Debari, Udaipur & its iDpact on neighbourhood air quality and land use

Witer Qmlity

7. Large scale practical application of water desalination with a view to
provide safe drinking water to areas afiected by salinity problem

8. Field testing of a package water treatmeot plant

9. D€velopment of simplified spectrophotometric procedures for estimation
of manganese and zinc in drinking water

Development of field t€sting ampoules for potable waters

Studies on mercury in water

D€velopment and optimization of liquid chromatographic techniques for
hazardous trace organic pollutants in drinking .w"L'

Optimization of GC-MS technique for the estimation of N_Nitroso
compounds in wat€r

Technol y mission on drinking water in villages and related water
management

(xv)

10.

ll.

t2.

t4.



Wri.r hgimoriDg

15. Improvement in efrciency of unit proccsses in water tieatment with
reference to rapid rnixing in flocculation process

16. Bench-scale sudies on recovery of alum by liquid ion exchange (LlE)
technique

17. Field testing of a package water treatment plant

18. Slorv Sand Filtration (SSF)-Phase IV

19. Pilot project on Preventive Maintenance of Water Distributicm System
with reference to waste assessment, leak detection .and control at
Trivandrum (Kerala)

20, Performancc ev&luation of water treatment plants in India

21. Performance evaluation of water distribution systems of seven selected
cities in India

22. Development and testiDg ofdirect reading electric network analyzer for
the analysis of existing lvater distdbution system

23. Preventive mainteoance of water distribution system at Trivandrum

Wrde Wrter EDgine€r'Dg

24. Anaerobic suspended bed reactor & anaerobic biological drum contactor
for treatment of high organic strength wast€water (A comprehensive study)

25. Treatment of dairy waste by rotating biological drum-contactor and
anaerobic upflow fixed film reactor (A comprehensive study)

26. Water quality evaluation ofJamuna River upstream and dow,'l stream of
Mathura Refinery efruent outfall

27. Integxated environmental poltution control system with energy recovery

in Hindon basin

28. Rheological behavior of sludges

29. Performance evaluation of industrial \Maste water treatment plant

30. Reuse of sewage efruents for general industrial use of municipal corpora-
tion of Bhavnagar

31. Studies, evaluation and revamping of trcatment plant for rubber chemical
wastes

32. Studies on high organic wastewaters using aerobic and anaerobic systems

33. Studies on utilisation of activated carbon for removal of heavy metals
from industrial effi uents

(xvi)



Rocllcihrnt Inluslriel & Hazrltous Wrstss

34. Toxic metals in environment - their efects, removal and disposat

35. Disposal of harzardous wastes by molt€n salt combustion techniqu€

36. Tr€atment of wastewater from organic chemical industrics containing high
nitrate by combination of anoxic and aerobic rnethods

37. Prevention of pollution and cleaning of river Ganga

Life Sciemes

38. Impact of normal plankton in the .quatic environment for removal of
pollutants 6uch as tritrates, phosphates, chlorinated hydrocarbons, orgao(F
phosphorus pesticides and heavy metals

39. Prevalence of human entero-virus in sewage efluent at Nagpur

40. Control of mosquitoes by some aquatic plants

41.' Virus removal and survival through sludges in various wastewatea (pilot
plant) systems

42. Impact of land application of wastewater on autochethonus soil microflora
and th€ir interaction with the organisms introduced through wast@water

43. Evaluation studies of air-borne micro--organisms to assess air quality in
cities (Madras & Nagpur)

44. Resource recovery from pulp and paper mill solid wastes through biocon.r
version process

45, Use of bituminous coal for conc€ntrating enteric viruses from water and
wastewarcr

46. Microbial degradation of pesticides

47. Biological monitoring of water pollution :

Phas€ I - Ciliated protozoa and algal colonization on artificial substrateg
for assessing aquatic environment

Phase II - Effect of p€sticides on alga€

48. Microbial degradation of wastewater from coal carbonization & gasi-
fication industries in treatment plants

Itrstlumetrtrtion

49. Comparative evaluation of different instrumental methods for detection
and measurement of h€avy m€tals in the environment

(xvii)



Tcctrology Demonrtrrti0

50. Use of dissolved air flotation technique for solid-liquid selaration in tho
treatment reus€ and recycle of indusffial wastes and sewage

51. Evaluation of an improved rotating biological rope contactor (RBRC) :
Technology fot rflaste water treatment

52. Determination of Kr the inhibition aoemcient in activated sludge

Teclnology Utilizrtion

53. Validity ofBOD determination at hiSher temperatures

54. Field testing of iron removal kits

Enyirotrmentsl ImDsct ADrlysis & Cocnltrmt

55. Laboratory studies on anaerobic fluidized bed for tr€atment of strong
industrial organic waste such as distillery

56. Environmental impact analysis and assessment of prevailing pollutiol jn
Calcutta Port Trust ar€a

57. Environmental impact study ofMIDC industrial estate, near Bombay

Sotd rflaste Matrag€mcot

58. Aerobic treatment of c€llulosic solid waste - Effect of sorDe toxic organic
and Inorganic substances

59. Anaerobic digestion of municipal solid waste

60. Planning for utilization of garbage and otber wasle materials of Laksha-
dweep

61. Studi€s on some onvironmental aspects of application of compost and
sludge on land

Basic Rcserrch & Tlaining

62. Speciation of Sulphur in Sulphurous waler

63. Development and application of physico-chemical speciation schemes for
assessment of environmental impact of heavy metals with special reference
to chromium, cadmium, Iead and mercury

64. Identification and quantification of colour causing components in distillery
wastewaler

Computer Applicotioos

65. Development of Bivane

(xviii)



Complet€d Projects

1. NEERI-CSIR coordinated project on mines to metals & habitat

2. Treatment and disposal of wastewater from Chrome Leather Company'
Madras

3. Design of sewage disposal system for Gandhidham and Kandla Port Trust
townships

4. Remodelling of sewage treatment System, Hyderabad

5. Developmcnt of computerized data-handling system for maDpower and
project ptanning in environmentll rescarch

6. Solid VYaste Management

7. Utilisation of solid wastes from Lakshadweep islands

8. Studies on contact stabilization using industrial wastewaters

9. Treatment of nastewater from the proposed monochrotophos pesticide

olant of M/s. National Insecticides and Chemicals Ltd,' Chandigarh.

(dx)



IIST OF PUBLICATIONS

Periodicals i

- Indian Journal of Environmental Health
Yol.28, No. 2,3, 4 (1986) & Yol.29, No' I (1987;

- A Guide to Current Literature in Environmental Health Engineering

and Science
Vol. 1?, No.4 to 12 (1986) & Vol, 18' No. I to 3 (1987)

- Annual RePort 198S-86

Booklets I

- NEERI's Contribution to the State of Uttar Pradesh

(Hindi & English)

- NEERI in the Service of Rajasthan (Hindi & English)

- Orange City Environment

- Sanitation for Rural India

- NEERI in the Service of Nation

Course Mouals :

- Waste Water Treatment

- Water & Waste Water Analysis (Revised)

Documents :

- Project Summary Sheets (Completed Projects) 1985-86

Folders'.

- NEERI Inforrnation

- NEERI Publications

- Defluoridation of Water by Nalgonda Technique

- Disinfection of Rural Water - Chlorine Tablets/Ampoules

- NEERI Pot Chlorinator for Rural Areas

- NEERI Provides Technology of Slow Sand Filtration for
Rural Water SuPPIY

- NEERI's Package Water Treatment Plant for Rural Water Supplies

- NEERI'S Domestic Iron & Manganese Removal Unit for
Rural Areas

- Water Distribution : NEERI's Contribution

(xx)



HONOURS & AWARDS

Dr. R. Sarin, Scientist & Head, Baslc Research and Tralnlng Dlvislon,
was awarded the coveted Eisenhower Exchange Fellowship Award for
visiting the U, S. A. for three months in early l9g7,

Doctorate degree was conferred by Nagrur University on S/Shri V. p.
Thergaorkar, S, D. Deehpande ald S, D. Badrinath and by Bombay
University on Shri R, K, pandit for research in environmenial sciencs
and engineering,

(xxi)
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1.0 ANALYTICAL (Inorganics: Organics : Analytical Quality Control :

Automated Analysis; Sampling Procedures; D€tection

and Occurrance of water-borne bacterial and viral

Pathogens; Fate and Etrects of Environmental Pollu-
tants; Speciation studies, Gtc.)'

(Chemistry ; Meteorology i Emissions' Effects ; Monitor-
ing i i.p"ctt on Terrestrial Ecology; Abatement and

Control - Industrial, Automobile and Domestic)'

(Surface, Ground, Municipal and Industrial ; Urban &
Rural Water Supply ; Transmission & Distribution ;

Disinfection : Desalination ; Defluoridation ; Deffer-

ratisation ; Demineralisation ; €tc).

2.0 AIR

3.0 WATER

4.0 WASTEWATER River water quality ; Muoicipal, Agricultural, Indus-

trial and Mining Discharges from point-& non'point
sources ; Reclamation and Reuse; Energy Recovery;

eutrophication of Water Bodies) Land Application:
Effects of Pollution on Fresh Water and Saline

organics ; Aquatic S€diments. etc)'

5.0 SOLID WASTE MANAGEMENT (Municipal; Mining; & Industrial
& Sludges)'

6,0 ENVIRONMENTAL IMPACT STUDIES & RISK BENETIT-' 
AI\ALYSIS (Methodologies and procedures for incorporation in

decision making process; Reviewing Environmental

Assessment Reports of development proposals in vari-
ous sectors; Assessment Programmes of case studies)'

7.0 INFBASTRUCTURD (Computer Applications; Technology Transfer;

Training Int€rnational S & T Cooperation; Planning;

Information; Publicity; Management, etc')

FI,JNCTIONS OF EACH GROUP

* DeveloPment
* Monitoring

: "":*:l-
: T*i[-- 

s'stems oPtimisation



A$rvnEs DURIT{G le86-87

AIR FOLLUTION CONTROL

Studies on air pollution emission characterisation, impact assessmcnt and control of
Point and fugitive emissions were carried for major industrial establishments. Thesc include,
Thermal Powe.r Plants at Ropar and Korba, pulp and paper Mills at Amlai, Ferrous and
Non-ferrous plants incruding Bhirai steel prant, and Hindustun zinc smelt€r, udaipur.

under the National Air euarity Monitoring Network (NAeMN) prograrnmc, airquality of ten major cities is being regularly monitored. Additionat parameters= det€rminedfrom April t986 onwards are trace metals including pb, Zn, Ni, Ca, Cu, ns,l,fn,il iS;aromatic hydrocarbons and acid rain parameters.

_ _studics on ecophysiological responses of plant spccies to rcfinery and fertilizcr eoissionserc being studied at Cochin.

The projects under study are :

Sr. No. Proft)ct No.

I. AMA-OI

APC-(X

APC-05

APC-06

National air quality monitoring network

Formulation of cmission factors with and without
control equipment for scheduled industrie$ and
optimization analysis of respective major control
equipments

Sludy of .ecophysiological responses of regional
plant species to the pollutants emitted by fertilizers
and reflneries

Development and testing of high efrciency
scrubbing system for combustion boilers foi
simultaneous absorption of SO, and NO,.

3.

4,

WATER, QUALITY

. .- T1. second l|tase of studies on performance evaluation of cight desalination plantsinstslred in Tamir Nadu, Andbra.pradesh,_Gujarat and Rajasthan was completed in Novembcr1985. NEERI is one of the coordinating laboratories for ihe study on raige ;i"- p;;;;;application of water desarination with a view to provide safc driniing 
"u,"i ,o .i""rlt"fr'by salinity problems,

. ulder -tfe 
National project on Defluoridation, performance evaruation studics on furlscale dclluoridation prsnr (2.27 m.rd) bas bcen compreted. This project i" 

"- 
p*i.rit"National Technology Mission on Driniing Water.



Survey of water quality in nearly 400 villages in atl has been completed under the first

phase of the Technology Misiion on Drinking Water in Vitlages and Related Water Manage-

ment from five districts namely Kurnool (AP), Jhabua (MP), Gulbarga (Karnataka)'

Ramanathapuram (TN) and Gurgaon (Haryana).

Field testing ampoules known as "Fe o-amPoule" for iron and "Chrom-ampoule"
for hexavalent chromium have been developed' These ampoules are useful for estimating iron

and hexavalent chromium in waters from rivers, wells and the mining areas'

A method has been developed for the detelmination of trace amounts of chlorophenoxy

acids and their esters in water under a programme of diveloprnent and optimization of liquid

chromatographic techniques for detJrmination of hazardous trace organic pollutants in

drinking water.

' The projects under study are ;

Project No. TitleSr. No.

l.

wc-04

ATD-06

ATD-07

5- ATD-08

6- ATD-09

- +.- "- -- - ATD-10

Large scale pructical application of water desali'

niti,on with a view i<i pioVide safe drinking waler

to areas affected by salinity probtrem

Field testing of a package water treatment Plant

Development of simplified spectrophotometric
procedures for estimation of manganese and zinc

in drinking water

Development of field testing ampoules for potable

waters

Studies on mercury in water

Development and optimization of liquid chroma-

tographic techniques for hazardous trace organic

pollutants in drinking water

Optimization of GC-MS teclmique for thc estiml-

tion of N - Nitroso compounds in water

wc-03

2-

WATER ENGINEERING

A Pilot Project on Preventive Mainteoance of Water Distribution' System u'ith reference

to Waste Assessment, Leak Detection and its Conirol, has bden completed at Ludhiana

(Punjab).

An All-India Training Programme on Leak Detection and Preventive Maintenance of

Water 1)islribution Systems was inclucted at Srinagar (Jammu & Kashmir) during September



23 and October 3, 1986. The programme was sponsored by CpHEEO, Governm€nt of India,
New Delhi.

- The projects under study ate :

Sr. No. Project No. Tifle

,

t.

6.

7.

wE-02

wE-03

wE-{4

wE-o5

wD-04

wE-06

wE-07

wE-08

Improvement in efficiency of unit processes in
water treatmeot with reference to rapid mixing in
flocculation process

Bench-scale studies on recovery of alum by liquid
ion exchange (LIE) technique

Field testing of a package water treatment plant

Slow Sand Filtration (SSF) - Phase IV

Pilot project on Preventive Maintenance of Water
Distribution System with reference to Waste
Assessment, Leak Detectioo and Control at Tri-
vandrum (Kerala)

Performance evaluation of ryater treatment Dlants
in India

Performance evaluation of water distribution
systems of seven selected cities in India

Development and testing of direct reading electric
network analyzer for the analysis of existing water
distribution system

8.

(a) A workshop on "slow sand Filter Design & construction" was jointry organised by
NEERI and the Intenational Reference centre (IRc) for community water Supply & sani
tation' The Nctherlands in New Dethi during January 1g-zl, lgg7. About 20 senior design
engineers from diferent states of India and from Inrernational organisations like uNIcEi,
WHO and Danish International Development Agency, participated in the Workshop.

The workshop was a part of the Research-cum-demonstration project on slow sand
Filtration. being implemented by NEERI in collaboration with IRC, ;ith a view to promote
the application of this simple technology for purification of polluted surface waters e.o""i.ll" in
developing countries. Following the presentation of an overview of the slow sand filtraiion
process and the purpose and design of SSF components, slow sand, filter design currently
adoPted by different states were critically reviewed and rational criteria for the cost effective
design were formulated.

(b) under the project 'Technology Mission on Drinking water in villages and Related water
Management', reports on water Quality Assessment in (iy Gulbarga District (Karnataka state)
and (ii) Ramanatbpuram District (Tamil Nadu), have been prepared and submitted to respec'-
tive Executive Directors and olher concerned authorities.



WASTE WATER ENGINEERING

Studies have been completed on the 1 m3/day capacity pilot plant for the treatment of

distillery spent wash at Ajudhia Distillery Moradabad. Enefgy recovery from distillery spent

wash treatmcnt has been encouraging. Studies are continuing on Hindon Basi! Project on

Integrated Environmental Pollution Control witl Energy Recovery'

The projects under study are :

Sr. No. Project No. Title

l. wwE-01

wwE-02

wwE-0t/DzL

wwE-03/DZL

wwE-02/HZL

Anaerobic suspended bed

biological drum contactor
reactor & anaerobic

for treatment of high

4.

J-

organic strength wastewater (A comprehensive

study)

Treatment of dairy waste by rotating biological
drum - contactor and anaerobic upflow fixed film
reactor (A comPrehensive study)

Water quality evBluation of Jamuna River up-
stream and down-stream of Mathura Refinery

effuent outfall
Integrated environmental pollution control system

with energy recovery in Hindon Basin

Rheological behavior of sludges

RECALCITRANT INDUSTRIAL & HAZARDOUS WASTES

A major activity or the Division is the prevention of pollution and cleaning of the river

Ganga under NEERI's Action Plan.

Based on bcnch-scale studies, on the biological tleatment of basic organic chemical

industfy nastewater which contains a variety of substituted aromatics, a demonstration' plant

adoptin! aerobic principtes has been designed and commissioned by NEERI at Hindustan

Organic- Ctremicais, Rasayani. Studies have been compteted at HOC and the results obtained

shJwed a COD, TOC, nitrobodies and BOD removal of around 77, 70 and 89 per cent

respectively. The process is being scaled up based on the results obtained in the investigatioD.

The projects under study are :

Proiect No. Iltle

I RIHW-05

RIHW_O6

RIHW-07

Toxic metals in environment - their effects removal

and disposal

Disposal ofhazardous wastes by molten salt com-

bustion technique

Treatment of wastewater from organic chemical
industries containing hiSh nitrate by a combination
of anoxic and aerobic methods



LIFE SCIENCES

The use of specialised microbes as biocatarysts in treating industriar wastes was succcss-fully domonstrated in the trestmcnt of toxic wasie containing phenor from coal g"riilGplant at RRL, Hvderabad. me list concentration of phenoi io th" 
"ffo"nt "oura 

l" tr"rgniwell within pcrmissible discharge limits with the hetp of microbiar curture, candida tropxaii,'
Studies on degradation of cyanide waste by microbial cultures is being scaled up in pilotplant studies at cujarat Artaline Ltd., Barod'a. Biorogical monitoring oi wat . poirotiJo i.undertaken with a view to deverop an inexpensive ripiJ metnoo for monitoring of n aterquality.

The projects under study are :

Sr, No. Project No. fille
l. LS-0r

.,
LS-O2

LS-O3

L S-04

LS-05

L5-06

LS-0?

EM-04

EM-.08

EES-03

LS-08

Impaet of normal plankton in the aquatic eDviron-
ment for removal of pollutants such as nitrates,
pbosphates, chlorinated bydrocarboos, organophosl
phorus pesticides and heavy metals.

Prevalence of human ent€rG-virus in sewage
effuent at Nagpur

Control of mosquitoes by some aquatic plants

Virus removal and survival through sludges itr
various wastewater (pilot platrt) systems.

Impact of land application of wastewater on
autochethonus soil microflora and theif interaction
with rhe organisms introduccd through wastcwater

Evaluation studies of air-borne micro_organisms
to assess air quality in cities (Madras & Nagpur)

Resource recovery from pulp and paper mi solid
wastes through bioconversion process

Use ofbituminous coal for concentrating enteric
viruses from water and wastewater
Microbial degradation of pesticides
Biological monitoring of watcr pollution :
Phase I - Ciliated protozoa and atgal colonizaiion
on artificial substrates for assessing aquatic
environment.

Phase II - Etrect of pesticidcs on algae

Microbial degradation of wastewater from coal
carbonization & gasification industries in trcatEent
plants.

4,

J.

6.

.'

E.

9.

10.

ll.



INSTRUMENTATION

Studiesha\ebcencompletedonstandardizationofamethodforthequantitativeanaly-
Jis of some sulphur compounds in air by gas liquid chromatography'

A semi-automatrc sequential air sampler has been developed by using CMOS Integrated

circuits and microprocessor technology'

Four new sophisticated analytical instruments have recently been installed in-the Divi-

sion, as a part of the Institute's 6"ti,i"i r"aritv' These are : (i) zeeman Atomic Absorption

Sp€ctrophotomerer, ..Hitachi.. ."-f." fttJ.i 2-g000; (ii; Particii size analvsis apparatus, Hiac-

n'.ry". 
-t""r." 

Model 4102; (iiit 
-I; 

ihtotutogtuph - Dionex' USA make Model-2001; &

livj Automatic Titratot-Mettler Model-DL-4oRC'

The Division c8rries out repairs and maintenance of instrumeots at }leadquartcfs and

NEERI Zonal Laboratories. t-lo.r't5,OOO .".ples were analysed by various sophisticated.analy-

tical instuments. The pnotoeraphi" t""tio" comPleted fiO 
-3ous 

iircluding Feralati3l - 
of

'slides. colour slides and plrotogt"Ph*, diosochrome slides 8nd photo-micrograpbic work' Eighty

tbrce jobs were comPleted by the glass-blowiog Eection'

The Division assisted in organising a national training Programme on Aralytical Instru-

mentai;;; Environrnental Engineering at the Institute on January 13'23' Lggl '

Sr, No. Projoct No. Title

l. INST-5 Comparative evaluation of different instrumental
methods for detection and measurement of heavy

metals in the envirotrment

TTCHNOLOGY DEMONSTRATION

The project, 'Mines to Metals and Habitat' was completed in May 1986' A design of

water trcatment plant was provided for ensuring safe drinking water at the chromite mines at

ffiG;i, Orissa, where water contains excess of hexavalent chromium' The project was

"ntru.t 
a io NEERI by the CSIR Coordination Council (Engineering croup) during 1985-86'

The Orissa Mining Corporation (OMC), Bhubaneshwar coordinated with CSIR laboratories

invor""o i" this priject. The formulation and implementation of integrated development plans

being done jointly by the Engineering Group of Laboratories of CSIR and OMC'

The projec* under study are :

Proiect No. TitleSr. No.

l.

2.

TD-OI Use of dissolved air flotation technique for solid-

liquid separation in the treatment reuse and recycle

of industrial wastes and s€wage

Evaluation of an improvcd totating biological
rope contactor (RBRC) Technology for waste-

water treatment

TD-O2

Determination of Kr the Inhibition Coe$cientTD-O3
in activated sludge



Two installed soohisticated instruments at the lnstitute

D ionex Chromatography System

Fluoresce,ice S nectrophoto m e te r



TECHNOLOGY UTILIZATION

A survey was completed with special emphasis on iron removal problems in Tripura.
It was observed that exces$ive iron fron lateritic deposits was due to high conc€ntration of
COr, Different methods of treatment have been indicated in a preliminary report.

Evaluation ofa type of flushing cistern given by World Bank Technology Advisory
Group on Low Cost Sanitation was completed, It was obsened that, with a few modifications,
the cistern could be used.

A tape-slide programme on .How to fabricate cement concrete wc pan and trap'has
been prepared. After display in various training programmes in the neighbouring villages, it
was realised that a great demand exists for such educational programmes. The trainees f(om
local ITI have been trained in the fabrication of wc pans and traps.

The Central Pollution Control Board, New Delhi (erstwhile Central Board for Preven-
tion and Control of Water Pollution) have proposed an extension of the project entitted ..Vati-

dity of EOD determination at higher terDperature". In the extended part of this project, analy-
sis of replicate samples of cbenicals, wastswaters and waters could be analysed fof BOD at
two temperatures, viz,, 20' and 27"C at 3 days incubation.

Work has been initiated for utilization ofnaste land recovery by co-recycling of city
refuse and mine rejects.

The Process Release Committee of the Institute has approved that Rotating Biological
Rope Contactor, Dissolved Air Flotation, Pyrochar from paper mill sludge and phenol Degra-
dation, be commercially exploitrd either directly or through NRDC.

Dialogue has been initiated with M/s. Ballarpur Paper Mills, where it is proposed to
install NEERI's proven technologies for scaling up of certain units and for demonstration of
wastEwater treslment technologies at one place.

The projects under study are :

Sr. No. Proilct No. Title

2.

TIJE.{I

TUE-02

Yatidity of BOD determination at higher tempera-
trues

Field testing of iron removal kits

ENVIRONMENTAL IMPACT ANALYSIS & CONSIJLTANCY

The major activity was the study on Environmental Impact Assessment of Ropar
Thernal Power Plant, Ropar, sponsored by the Punjab State Electricity Board.

studies ar€ being carried out to evolve design cdteria for full scale cyanide removal
syst€m fof the treatment of wastes at Gujarat Alkalies & Chemicals Limited, Baroda.



Pilot plant studies on treatment of distillery wastes by anacrobic fluidised bed reactor
system has been completed.

Several consultancy and sponsored research projects were completed. Notablc among
these were treatment and disposal of Dye Vat Efruents from Central Coir Research Institute,
Coir Board, Alleppey. Studies on causes of corrosion and frequent breakdown of sewers in
Ahmedabad City; Treatment and disposal of wastewaters from Chrome Lcather ComPany,
Madras; and Treatment of wastewatefs from the proposed Monochrotophos pesticide Plant of
M/s. National Insecticides and Chemicals Ltd, Chandigarh.

The projects under study are :

Sr. No. Proiects No. Title

Laboratory studies on anaerobic fluidized bed for
treatment of strong industrial otganic waste such
as distillery
Environmental impact analysis snd assessEcnt of
prevailing pollution in Calcutta Port Trust area

SOLID WASTE MANAGEMENT

A detailed report on methods of utilization of various types of solid waste produced

in Lakshadweep has been submitted to the sponsor, the Union Territory Authorities. The
report provides economical methods of utilisation of coconut pith, fish waste and municipal
solid waste.

Another indepth study was completed on Long-term Planning for Solid Waste Manage'
ment at Varanasi. Specific suggestions have been incorporated itr the report to improve the

€xisting methods of collection, transportation and disposal and costs involved are also

indicat€d. The report was submitted in August 1986 to the Central Ganga Authority' the

sponsor of lhe study.

The projects under study are :

2.

EEC-04

wwE-I-o?

Sr. No. Project No. Title

t-

)
J.

sw-03

sw-06

sw-07

sw-08

Aerobic treatment of cellulosic solid waste - Effect of
some toxic organic and inorganic substances

Anaerobic digestion of municipal solid waste

Planning for utilization of garbage and other waste
materials of Lakshadweep

Studies on some Environmental aspects of application of
compost and sludge on land

In addition to the above projects, the Division was also involved in the Environmental
Impact Assessment of Ropar Thermal Power Project.



EASIC RESEARCH & TRAINING

- Fourteen training courses were conducted during the year. Seven were sponsored by
outside agencies, namety (i) Indian petrochemicars Limited; (ii) Department of Environmenf,UP State Govr.; (iii) Oil & Natural Gas CommiCsion; (iv) CPHEEO, MinisFy of Urban
DevelopmeDt, covt. of India, New Derhi; (v) Hindustan phoiofirms Limitedr and (vi) swearsn
Association for Technical Assistance, Nepal,

It was for the first time that NEERI conducted a course on Environment Managementfor ofrcials of IAS cadre. The course vas werr received and appreciated. Severar requeJts have
been received for repeating such courses. In a[, 259 persons from various state/central Govt,
agencies' Govt' of India Undcrtakings, State/Centrai Pollution Control Boards and Universities
benefitted from the training courses, Six Felrows sponsored by wHo from south East Asiancountries. such as Nepar, Bangladesh. Arghanistan and Indon-esia were imparted training inwater supply and rural sanitation.

- . . 9th:r highlights of rhis year are two training programmes conducted for ofrciars of nine
'orytechnology Transfer centres ofcSIR and engineers often states on water treatment
I"|i9t"Si:: developed by NEERI. This activity formed part of the Technology Mission onDrinking Water in Villages and Related Water Managernent fWfU).

The details of training courses conducted during lggGg? are as follows :

Training Courses : l98GgZ

Sr. No. Course and Duration No. of participants

3.

6.

Bioassay 
L.l

July 24 to July 4, 1986

]Va-tel & Wastewater Anatysis 25July 14 to August t, 1986

Technology Awareness programmes for polytechnology Transfer
Centre Officers of CSIR under Water Technology Vislion l0August l-4, 1986

Physico-Chemical & Bacteriological Analysis of Watcr
(sponsored by SATA, Nepat) IAugust 4 to September 2?, I9g6

Tnui-I"l! Managemenr (at Baroda, sponsored by IpCL) 25
August ll-18, 1986

Technology Awareness programme for State Engineers under
Water Technology Mission
August 25-26. 1986

Environment Management
(sponsored by UP State Dept. of Environment)
Septemher 2-7, 1986

7.

t4
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27

27

l9

17

E.

9.

lo.

ll.

12.

13.

t4.

Air Quality Monitoring
September 16-27 , 1986

Preventive Maintenance and Leak Detection in Water Distribution
System (at Srinagar, sponsored by CPHEEO)
September 23-30, 1986

Wast€water Treatmenl
october 15-29, 1986

Enviroment Management (sponsored by ONGC)
November 10-21, l9d6

Solid Waste Management (sponsored by CPHEEO)
December Fl6, 1986

Analytical Instrumentation in Env. Engineering

January l3-23, 1987

Effiuent Treatment Plant Op€rators
(at Ooty, sponsored by Hindustan Photofilms)
lan:uary 2W22, 1987

28

25

The projects under studY are :

Proiect No. TitleSr. No

1. BRT-OI
BRT-02

BRT-.03

Speciation of sulphur in sulphulous water

Development and application of physico-chemical

speciation schemes for asgessment of Environ'
mental Impact of Heary Metals with special

reference to Chromium, Cadmium, Lead and

Mercury
ldentification and quantification of colour causing

components in distillery wastewater

TECHNICAL PUBLICATIONS

The regular publications brought out were :

Annual Report (1985-S6), Indian Journal of Enviro-nmentat Health' Yolume 28-29'

qu"rt"ity; Cuia" io Cor.ent Literatore in Environmental Health' Engineering and Science'

Vol.l7-18,Monthly;NEERtNewsletter,bimonthly;andTechnicalDigest'bimonthly'
.r ; tii N.. 72, Miy 1986 : Arsenic from Suspended Particulate Matter in Air' (ii) No'

73, July lgg6 : cement concrete pans and Traps ior Low Cost Sanitation Systems, (iii) No.

il, S.i,"lnt.t 1986 : Plant Species for Wastewater Treatment Sites' (iv) No' 7s'November

idiri, iprr, coagutation, (v) No. 76, January 1987: Treatment and Disposal of Paper Mill

nmu.n,", (vi) N;' 77, March 1987 : Fish Breeding in Sewage Effiuents'

***



Shri Banwarilal Purohit, M. p. inaugurating tho Institute,s traintng course on
Environment Management for Up State Officiat on Sept. 2, 19g6



In addition to the regular publications, several special publications were brought out
during the year, These were :

(l) NEERI's Contribution to the state of Uttar pradesh (Engtish & Hiniti) (2) NEERT in
the Service of Rajasthan (English & Hindi); (3) Orange City Environment (English & Hindi)
(4) Sanitation for Rural India, (5) Training Programmes, (6) project Summary Sheets
(Completed Projects) 1985-86, (7) Course Manuals on Waste Water Treatment and
wastewater Analysis, (8) NEERI Information, (9) seven attractive folders on : (a) Defluori-
dation of water by Nalgonda Technique; (b) Disinfection o[ Rural water-chlorine Tablets/
Ampoules, (c) NEERI Pot Chlorinator for Rural Areas, (d; NEERI provides Technology of
slow Sand Filtration for Rural water suppry, (e) NEERI's package water Treatment ilant
for Rural water Supplies, (f) NEERI's Domestic lron & Manganese Removal unit for Rural
Areas, (g) Water Distribution : NEERI's Contribution.

The Division organised five major el,ents of the Instititute. These were : (i) NEERI
Foundation Day on April 8, r9s6, (ii) worrd Environment Day on rune 5, r9g6 : shri M. y.
Bcdhankar, Editor, The Hitavada, Nagpur was invited the Chief Guest and Dr. p. V. R.
Subrahamanyam, Scientist-in-Charge, presided over the function. The highlights were a
colourful Poster Exhibitio;; and Competition on the theme, .Environment and peace' and
release of four new pubrications, namery, NEERI Annual Report 19g5-g6, sanitation for
Rural India, and'NEERI in the Service of uttar pradesh'(in English and Hindi), (iii) Envi.
ronment Quality Day : This was observed on December 9, 19g6. Dr. Mahavir Singh, Station
Director, AIR, Nagpur presided over the function, At a Seminar on this day, Dr. Ved prakash
Mishra of Govt. Medical college, Nagpur; Dr. S. D. Badrinath, scientist, NEERI; and Adv.
C. D. Oommachen, MLA and Chairman, Maharashtra pollution Control Board, Bombay
parricipated, (iv) IJEH Editorial Board Meeting : The First Meeting of the Editorial Board oi
th€ rnstitute's qlarterly UEH (now in its 29th year of publication) was held at the Institute
on August 23, 1986. Shri K. R. Bulusu, Acting Director, and Ex_officio, Chairman of the
IJEH Editorial Board, presided over the meeting. Members of Editoriar Board who were
present on the occasion were: Shri S. p. Ambasta, Editor_inthiet plD, CSIR, New Delhi;
Dr. U. C. Mishra. Head, Air Monitoring Section, BARC, Bomiay; Dr. K N. Munshi,
Professor of Chemistry, Nagpur University; Dr. W. M. Deshpande of VnCf , Nagpur anj
NEERI - Dr. P. v. R. Subrahmanyam, Deputy Director, Shri R. paramasivam,' scieiiist and
Shri C. M. Freitas, M€mber-Secretary, NEERI; (v) Heads of Divisions Meeting : The
Annual Meeting of NEERI's Heads of Divisions at Headquarters and Zonar Laboratoiies rvas
held on August 24, 1986, to review the R& D activities of the Institute. Shri K. R. Bulusu.
Acting Director, presided over the deliberations, (vi) National Science Day : The day was
observed by thc Institute on February 27, rggi. Dr. N. L. Bhare, Director, central Institute
for cotton Research, Nagpur, was the chief Guest and Shri K. R. Burusu, Deputy Director,
presided over the deliberations. A rivety Inter-co[egiate debate competition was held on the
occasion.

The r)ivision participated in the Nationar Exhibition on .water Technorogy, at Delhi on
August l, 1986.

other important activities include : (i) publicity by means of over 30 press releases toPress Information Bureau, Nagpur, Local and National Dailies, .llt fnCia naOio,
Doordarshan, Scientific and Technical Journals in India and CSIR News, New Delhi:

u



(ii) Compilation and distribution of Information about Seminars, Symposia, Conferences in
India and abroad; (iii) Preparation of charts, flow sheets, posters, models, cover page layouts
of publications and silk screen printing of certificates for trainees of BRT Division,
(i\') Coordination with Bureau of Indian Standards (erstwhile Indian Standards Institution),
Central and State Pollution Control Boards, Department of Environment & Forests and
NEERI Zonal Laboratories; and (v) Execution of miscellaneous printing jobs.

COMPUTER APPLICATIONS

The year was notable for the introduction of powerful new computational hardware in
the Division, which resulted in a quantum leap in computer capabilities of the Institute. The
lnstitute has today a very advanced Computer Programming Environment with the commission'
ing ofthe 16132 bit super-micro CMC Impact 8640 installed in April 1986 and an Hewlctt
Packard 9050 32-bit Graphics Work station in November 1986.

CAD oversaw the installation, testing, and integration of these systems. It also continued
operation management of the existing 8-bit micro-computer and its application software, and

its upgradation to a l6-bit CPU/multi-user oS, thereby averting an obsolescence problem and

retaining its peripherals utility.

various application software were developed for scientific and administrative purposes.

The main project, .computerised Data Handling System for Manpower and Project Planning'

was completed successfully with the installation of a Management Infofmation system, com-

prising On-line Personnel Information Retrieval and Manpower Deployment Reporti. Two

largc software packages received earlier frorn uS EPA were ported to the Impact Computer.

one of these is a compendium of state-of-art Applied Air Quality simulation Models, which

are used for research a$ well as for regulatory purposes.

The project under study is :

Sr. No. Pruiect No. Title

l. cAD-02 DeveloDment of Bivane

WORKSHOP

The workshop continued to meet the R & D needs of scientists including mechanical

design and fabrication of gadgets, models and field scale units'

Major fabrication jobs completed during the year lvere :

(l) Rotating Biotogical Drum Contactor (anaerobic) - 4 sets

(2) Aluminium Hoppers and its components - l0 sets

(3) Rotating Biological Rope contactor

( ) High Volume Sampler stands'

lz



Adv. S, G. Aney parricipating in the Citizens, Debate at NEER|,s Foundation
Day Celebrations on Aprit g, 19g6

Shri M. Y. Bodhankar, Resident Editor, The Hitavada, releasing the new
publications of the Institute on June 5, 19g6



Also 174 minor jobs and 249 service jobs were completed.

The Workshop also provides engineering support for water supply and electrical
Eervices to the lnstitut€ attd its residential colonies The important electrical works completed
during the year are :

(l) Installation and commissioning of outdoor distribution boxes.

(2) Laying of underground cables.

Refrigeration and air-conditioning section of the Workshop provides servicing and
repairs of equipment, like air conditioning plant, cold room, walk-in incubator and deep
freezers .

The upkeep and maintenance of Institute's vehicles, is another vital activity of the
Workshop.

PLANNING

The Planning Division has compiled and published the Annual and the Seventh Plan of
the trnstitute. Major activities include : Statistical evaluation of data on R & D projects' Com'
pilation of Research Utilization Data and Project Monitoring and Evaluation. The Division
also attcnds to the information requirements on R&D activities of the Institute.

The Division is also working on the following R&D projects : (i) National Air Quality
Nctwork Progremmc; (ii) Use of Dissolvcd Air Floatation Technique for Solid-Liquid Scpara

tion for treatment, reuse and recycle of industrial wastes; (iii) Improvement in efrciency of
unit processes in water treatment, with reference to rapid mixing in flocculation process; &
(iv) Toxic metals in environment - their effects, removal and disposal.

LIBRARY & DOCUMENTATION

The lollowing Activities for Organization of Information were carried out :

i) River GanF-An Overview of Environmental Research :

Based on documentary sources! a review of studies carried out on enviromental aspects

of River Ganga hds been prepared. Information about on-going research sponsor€d by LOEn
and other related information has been presented. A detailed bibliography of papers and
related documents, as well as indexes for easy retrieval have be€n prepared.

ii) On the occassion of WHO sponsored International Seminar on Diaster Mrnagement,
organised during October 13-16, t986 at the Institue, a document titled 'Chemical Diaster
Management : Select Information Sources' was brought out'

iii) Specialized bibliographical reviews on (a) Environmental Aspects of Ste€l Industry.
and (b) Environmental Aspects of Dairy Industry were released on April 8, 1986, NEERI
Foundation Day.

iv) Indian Literature in Environmental Engineering: A Bibliographical Review, Vol.8, has

been compiled ald is ready for printing

l3



v) othcr Documentation and Information Services which were continued ate : (a) crcation

of Data Base of Indian Lilerature.in Environmental Engineering : Extensive data have been

collccted and analysed, (b) Literaturc Search and Querry Handling, (c) Document Supply

Service : Xerox 
"opi". 

oi over 83,000 pages were provided, (d) Resource Utilizalion : 500

persons from various organizations utilised the library resources end a) Inter-Library Loan
-services 

were rendered, (e) Five students of the Nagpur university's DePartment of Library

and Information Science were imparted training.

t4



The Second Meeting of Council for Advancement o{ people's Action and
Fural Technology (CAPART) at the lastirule on Nov. 28, 1986



ZONAL LABORATORIES

l. NEERI Zonal Labotatory
Suburban, Sub-Pumping Station
Beyond Calico Mills,
Sewage Farm Road,
Ahnedabad-380 022
(Gujarat)

Gram : NEERI, Ahmedabad-22.

Phone : 391300 (Ofr.)
: 54081 (Res.)

NEERI Zonal Laboratory,
89/8, Dr. Annie Besant Road,

NEERI Zonal Laboratory'
Chandrawal Water Works No. I l,
Lala Shamnath Marg,
DelbLrl0 031
Gram : DELPHERI, Delhi-54
Phone : 2522866 (Off-)

: 5725279 (Res.)

NEERI Zonal LaboratorY,
RRL, Campus,
Hyr|errbod-Sm lXD.
(Andhra Pradesh)

6.

2.
Gram : NEERI HYderabad-9,

Worli,
Bonby-4lXl Olt
(Maharashtra)

850549 (Off.)
853682 (Res.)

Telex :04216162 RRLH IN
(RRL., Hyderabad)

Gram
Phone

Telex

BOMPHERI, BombaY-IS.

4936535 (off.)
4936034 (Res.)

otl-?v62

NEERI Zonal Laboratory,
A-11, Mahavir UdyanPeth'
Bajaj Nagar,
Jripa-312 l)7I
(Rajasthan)
Gram : NEERI, JaiPur-77.
Phone:74872 (Off')

: 822730 (Res.)

NEERI Zonal Laboratory'
6/33, Civil Lines,
K.nD!t-208 mz
(Uttar Ptadesh)
Gram : NEERI, KanPur-2.
Phone : 20127 (Off.)

: 218990 (Res.)

NEERI Zonal Laboratory'
CSIR Complex,
T. T. T, I.,
Taramani P. O.
Mrdres"-5|[ ll3
(Tamil Nadu)

NEERI Zonal Laboratory,
23, R. N. Mukherjee Road,
Fourth Floor
crlcotr.-?o0 001
(W€st Bengal)

Gram : NEERI. Calcutta-l,
Phone : 288?92 (Off.)

: 467753 (Res.)l

NEERI Zonal Laboratory,

'Maitri' No. 33/56
Chakkungal Road,
Palanvalton P. O.,
CocLic-682 025
(Kcrala)
cram : NEERI, Ernakulam.

Phone: 84788 (Off.)
: 855002 (Res')

8.

4.

Gram
Phone

Telex

CONSEARCH, Madras.
413954 (Off.)
412321 (Res.)
041-6876 CSIR IN
(CSIR ComPex)
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ACTIVITIES AT ZONAT TABORATORIES

NEERI ZONAL LABORATORY. AHMEDABAD

Regular monitoring of air quality is being ca'ied out in three diffcrent zones of
Ahmedabad, viz., residential, commercial and industrial, under the National Air eualitv
Monitoring Network (NAQMNT.

Design of Sewage Disposal System for Gandhidham and Kandla port Trust Town-
ship have been completed.

The projects under study are :

S.. No. Profect No,

l.

2.

AMA:OI

AZL4I

AZL-02

National Air Quality Monitoring Network
(NAQMN)

WastePerformance evaluation of Industrial
water Treatment Plant

4.

Reuse of Se\,vage elfluents for general industrial
use of Municipal Corporation of Bhavnagar
Performance evaluation of Water Treatment
Plants in India - Bhavnagar

NEERI ZONAL LABORATORY, BOMBAY

Pollution assessment of Bombay under the National Air euarity Monitoring Network
(NAQMN) is a major continuing activity of this Zonal Laboratory.

A study on Environmental Impact of MIDC Industrial Estate, near Bombay and per-
formance evaluation of Water Treatment plants at pune, Aurangabad, Kolhapur and Goa,
have been initiated.

The Project$ under study are :

Sr. No. Proiect No, Tltle

I.

,
AMA-OI

BZL

BZL

National Air Quality Monitoring Network

Performanoe evaluation of wat€r treatment plants
in India : Maharashtra and Goa

Environmental impact study of MIDC Industrial
Estate, a€ar Bonbay

t<



..NEERI ZONAL LABORAMRY, CALCUTTA

Pollution assessment of calcutta, under the National Air Quality Monitoring Network
(NAQMN), is a major activity of this Zonal Laboratory-

studies on the Environmental tmpact Analysis and Assessment of prevailing pollution

at Calcutta Port was completed in July 1986.

Survey of Waler Quality in the districts of Bankura (West Bengal) and West Khasi

Hilts (Meghalaya) have been completed under the Technology Mission on Drinking Wa-ter

in Viilages. "ni R"l"t"O Water Management Similarly, the work pfogramme for West

Xhasi Hitts is at hand. These districts are reported to be affected by excess of iron in ground

water.

Under the Ganga Action Plan of "PrevQntion of Pollution and Cleaning of the

RiverGanga,''regu|armonitoringofwatersamplesisbeingcarriedoutatPatna,Farakka
and Calcutta.

The projects under studY are :

Sl. No. Projeet No. Titlc

l. AMA-OI

2. wwEI-O7

'' 3;: """ "TUE42'

National Air Quality Monitoring Network

Environmental Impact Analysis and Assessment

of prevailing pollution in Calcutta Port Trust
area

- Tdchdiilogy 'Mission on Drihking Water and

Related Water Management for Villages (Iron
removal from gound wat€r)

Prevention of Pollution and Cteaning of River

Ganga

Toxic Metals in the Environment - their effects,

removal and disposal

Performance evaluation of water treatment plants

Studies, evaluation and revamping of treatment
plant for Rubber Chemical Wastes

RIHW-{8

RIHW_05

wE-{6

CZL43

5.

6.

1

, NEERI ZONAL LABORATORY, COCHIN

Pollution assessment of Cochin, under the Nation Air Quality Monitoring Network

NeqMNJ, it a major activity of this Laboratory' Ambient air sampling has been carried out

ui O-lO Sltth to assess dust emissions before the mechanical unloadcr of FEDO is

commissioned.

l6



In collaboration with Solid Wastes Division at Hqn, studies were completed on planning
for utilization of garbage and other wastc materials from Lakshadweep Islands.

Assessment of impact of fertilizer and refinery emissions on vegetation has been initiated
at Ambalamughal, Eloor and Palarivattom in collaboration with the Air Pollution Control
Division at Headquarters.

Studies have been completcd in one out of three pilot zones in Trivandrum City on
Preventive Maintenanc€ of Water Distribution System at Trivandrum.

Studies have been initiated on the project Evaluation of Water Treatment Plants by
selecting four plants at Mavoor, Peechi, Thiruvalla and Trivadrum belonging to the Kerala
Water Authority.

The projects under study are :

Sr. No. Protlct No. Title

l. AMA-01 National Air Quality Monitoring N€twork

2. APC{4 Assessment of spillage and other dust emissions in
Q-10 Berth

3. SW-O? Planning for utilisation of gprbage and other waste
materials from Lakshadweep

4. WD-.05 Preventive llfaintenance of Water Distribution
System at Trivandrum

5. APC-Os Vegetation damage due to fcrtilizer and refinery
emissions

6. - Evaluation of Water Treatment Plants in Kerala
sponsored by CPHEEO

NEERI ZONAL LABORATORY' DELHI

Pollution assessment of Delhi under the National Air Quality Network (NAQMN) is a
major activity of this Zonal Labcratory.

Water Quality of Gurgaon District in Haryana has been compl€ted under thc Techno'
logy Mission on Drinking Water and Relat€d Wate r ]vlanagem€nt in Villages. Regular monitor'
ing of the water quality is also being carried out under the project Prevention of Pollution
and Cleaning of River Ganga.

Evaluation of Water Treatment Plants in India and Roughing Filter Pre-Treatment
Studies under the International Reference Centre (IRC) Slow Sand Filtration (SSF) Project
are being carried out. The Laboratory is collaborating with CLRI, M4dras in setting up a

demonstration treatment plant for Chrome Tannery Wastes at Agra'

l7



The projects under study are :

Sr. No Proje$ No. Tirl€

I.
)

4.

AMA-OI
DZL-OI

RrHW-08

National Air Quality Monitoring Network
Performance evaluation of water treatment plants
in lndia
Technology Mission on Drinking Water and
Related Water Management

Prevention of Pollution 8nd Cleaning of River
Ganga

NEERI ZONAL LABORATORY, HYDERABAD

Pollution assessment of Hyderabad, under the National Air Quality Monitoring Network
is a major sctivity of this Zonal Laboratory.

Watcr Quality Survey in the districts of Kurnool (Andhra Pradesh) and Gulharga
(Karnataka), has been completed under the Technology Mission on Drinking Water and Related
Water Management in Vil lages.

The preliminary report on Performance Evaluation of Water Treatment Plants in Andhra
Iradesh, has been completed. Four trcatmcnt plants in Kurnool, Rajahmundry, Vishskhapata-
nam and Warangal, have been surveyed.

Other preliminary studies which have been completed include Assessment of Stack and
Fugitive Ernission and lmpact on Neighbourhood Air Quality at M/s. Fefro-Alloys Corporation
Limited; Rheological Behaviour ofSludges; Utilisation of Activated Carbon for Removal ol
Heavy Metals from Industrial Effluents; and Studies on High Organic Wastewaters using
Aerobic and Anaerobic Systems.

The Projects under study are:

Sr. No. Project No. Title

l.
2.

5.

6.

7.

AMA-.01 National Air Quality Monitoring Network
Water Quality Assessment in Kurnool District,
Andhra Pradesh & in Gulbarga District,
Karnataka
Studies on High Organic Wastewaters using
Aerobic and Anaerobic Systems

Performance Evaluation of Water Treatment
Plants in Andhra Pradesh

Assessment of Stack & Fugitive Emission and
Inpact on neighbourhood Air Quality M/s. Ferro-
Alloys Corporation Limited.
Rheological Behaviour of Sludges

Studies on Utilisation of Activated Cdbon for
Removal of Heavy Metals from Industrial Emu€nts

l8



NEERI ZONAL LAX)RATONY, JAIPUR

and Ghana Bird Sanctury, Bharatpuf. is being carried
Monitoring Network (NAQMN) programmc and is a

Preliminary studies have been completed on the CPHEEO sponsorid project on
lxrformance evaluation of Water Treatment Plants in Rajasthan one each at Jodhpur, Kota,
Udaipur and Bhilwara, are being evaluated,

Prelirninary studies on monitoring of stack emissions from the Hindustan Zinc Ltd
Smelter, at Debari, Udaipur and its impact on neighbourhood air quality 4nd land use is in
progress.

The projects und€r study are :

Sr. No, Project No, Title

l. AMA-OI National Air Quality Monitoring Network

Performance Evaluation of Water Treatment
Plants in India

Monitoring of Stack Emissions at Hindustan
Zinc Ltd. Smelter, at Debari, Udaipur & its imPact
on neighbourhood air quality ard land use

NEERI ZONAL LABORATORY, KANPUR

Pollution ass€ssement of Kanpur under the National Air Quality Monitoring Network
(NAQMN), is a major aclivity of this Laboratory,

Survey of water quality has been completed under the Technology Mission on Drinking
Water in Villages.

In the first phase of the project on Prevention of Pollution and Cleaniog of the River
Ganga, monitoring of water quality of the river Ganga is being carried at Haridwar, G3rh-
mukteshwar, Kanpur, Allahabad, Varanasi and Patna-

The projects under study ar€ :

Sr. No. Pro&'ct No. Title

l.
,

J.

4.

AMA-OI

RtHW{8

wE-06

National Air Quality Monitoring Network
Technology Mission on Drinking Water and
Related Water Management in Villages

Prevention of Pollution and Cleaning of River
Ganga

Evaluation of Water Treatment Plants in India
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NEERI ZONAL LABORATOR,Y, MADRAS

Water Technology Mission at Ramanathapulam District, Tamil Nodu has been a major
activity of this Zonal Laboratory. A representative water quality data report for Ramana-
tlnpuram has been made available to the Tamil Nadu Government rfter undertaking field
studies.

Th€ sponsored project on Peformance of Water Treatment Plants in lDdia is in progress
and six plants at Madras, Coimbatore, Mysore, Belgaum, Bijapur are under study. Interim
report ha8 becn submitted.

The sponsored project for M/s. Hind$tan Photofilms, Ooty, Tsmil Nadu has been
undertaken. The final report is under preparation. The work involved studying the ambient
air quality and gaseous emissions at various stacks.

M/s. Whe-els India Ltd., Padi Madras has sponsored a stack rnonitoring survey. This
work has also been completed,

The ambient air quality study, under the National Air Quality Monitoring Network
(NAQMN), is in progress for residential, commercial and industrial areas in Madras city.

The sponsored project on BOD evaluation at higher temp€ratures is in progress.

The projects under study are :

Sr, No, Project No. Titl€

l. AMA4l National Air Quality Monitoring Network
(NAQMN)

Technology Mission on Drinking Water and Rela.
ted Water Management in Villages.

Performance evaluation of Water Treatment Plants
in India

BOD evaluation at higher temperatures

,,

.'.

4.
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R & D PROJICTS IN PROGRESS

BRT-01 : Speciatlon of Snlphur in Sulpburout Wrters

A prelimillary study of electrochemical properties of the sulphide-polysulphide redox
couple has been carried out in samples containing varying concentrations of HzS, synthetically
prepard in oxygen free double distilled wat€r, by measur€ments ofpH,Eh (potential ofa
platinum electrode) and ESz (the potential of a membrane Ag/AglS electrode), the reference
electrode being a double junction Ag/AgCl one. This system was studied in an electrochemical
cell with and without nitrogen atmosphere being present over the chemical system.

These studies are being extrapolated to systems contriniw both sulphide aod polysul-
phide species.

ART,{n : Dgvelopmena enrl rppllcrtion of physlco-chemicrt splchtior rcheDse for .rsecsm€at of
Erylmnm rl Imprct of Hcrvy Metrls with speclrl referengr to Cb.onllm, Csdmtum,
Lerd rnd Mercury (DOEn sporsor€d pmiect)

Standardisation studies with the PARC, 3848 model polffograph in combination with
static mercury drop aseembly, PARC, 303A model have been completed. The basic experimen-
tal aspects namely th€ efect of plating time and increasing pulse amplitude on the stripping
peaks of Cu, Cd, Pb and Zn, as well as their mixtures have been studied by Diferential Pulse
Anodic Stripping voltammetry. In the determination of these four metals, by optimisation of
the basic parametcrs using DPASV, enhanced sensitivity has been achieved. Studies have also
been made to identify the chloro and hydroxy species of the above metals in natura[ waters.

BRT-.03 : Id€ntlftcrtion .nd qmntiftc.tion of colour cruslng compotrelts in distillery wastesrter

Samples of wastewater from a few distilleries in r\{aharashtra were collected and charac-
tcrised. The samples were subjected to adsorption studies on different types of carbons and
adsorbates wer€ extracted in suitable solvents and IR spectra was obtained. The IR spectro-
scopy, COD & TOC estimations indicate that approximately 50i4 of the colour is due to
organic matter. Further verification is in progress.

RIHW-05 : Hervy nrctals ln eovironment - Their efiects, removel rnd disposd

Studies on precipitation of Cu, Cd, Ni and Pb as hydroxides from solutions containing
more than one metal, showed that the precipitation of any one is maximum at the optimum
pH of the metal,viz.,7.5forCu,9.0forNiand 10.5 for bothCd and Pb.Thisshows that the
presence of the other metal does not have either synergistic or antagonistic effect on the
precipitation.

Experiments on precipitation ofCu, Cd, Ni and Pb, as sulphides showed that, from a
solution containing 100-150 mg/l of the metal, pr€cipitation as sulphide, le€vin'g !h€ iesidual
metal below permissible lirnits for discharge, takes place at a sulphide dose 2Ol less in
presence of OH- than with sulphide alone.
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studies on removal"pf rFtbls using lignin fron .blgck liquor showed thot ligoin solution

(l gm/l) renoves 95% of coppdr from solution with 20 mg/t as Cu as against only 30% copper

i".ou"i fto- the same solution by solid ligoin at a dose of 2.5 gm/l'

RIHW-0? : TreatmeDt of wrstewaters from orgsnic cdenicd induslrfus co.ldairy hig!
bY anoxic metl:d

.,A bench scale denitrification column vtith an empty bd volume of 6litres was fabrica-

ted. The, c,olsmn rvas packed with pebbles of2-3 cm dia whioh resutted in a yoid space of3
litres, The required microflora wai established in the column by seeding the ' 

column with

sewage and soii extract and feeding with a mixtur€.of methanol and nitrate. Slbseguently, tbe

coluirn was fed with stoichiometrii proportion of.resorcinol at a loading qf 0.3 kg resorcinol/

ms/d. Resorcinol was selected for the study as it is known to induce a number of enzymes

sssedated wlth the biodegradatiojt of substituted arom&.tic compoun-ds.

WC-{13 . : .Irrge
. Provlde

scrte practicd sppliqtloo, of water desallrrtion with

safe rlrinking woter to areas afrected by salinity problems
r vier to

thc pcr-
Prsdesh,

The first and secord phases of performance evaluation studies on desalination plants of

Reverse 
-ds-osi, (nd) at iotiwas und' gt"atrodiuly.is' (ED) at' Misrasia in Rajasthan have

been completed.

Thesecondphaseofperformanceevaluationstudies'ofdesalinationplantsinGujarat
andTamilNaduhavebeencompleted.ThereportsoffirstphaseevaluationstudiesofGujafat
uiJ nu3;.tnun have been submitted to the Adviser, CPHEEO, New Delhi and to the other

concernedolganisations.ThereportsofsecondphaseofevaluationstudiesinTamilNaduand
Rajasthan have been submitted to the above authorities'

WC-{X : Nstionst Project on. D€flmridrtion

(i)CompilationandupdatingtheinfoJmationonwatersourceswithhighfluoride
content

(ii) Studies on extension of defluoridation through setting up of pilot plant/

dertonstration defluoridation plants and training

National project on Defluoridation : (a) Performance evaluatiol studies on full scalc

defluoridation plant (2.27 mld) at Kadiri (A, P.) have been completed and th€ report submit'

ted to the concerned authorities.



Tecbnolagy Mlssiol or dritrLhg wrter ir yilhgcs.lul rchted s.tcr 'nrtr.gemetrt

Fifty water samples from 55 problem villages in Jhabua District M. p., were
collected for pater quality examination with reference to excessive fluoride, nitrate 

"od 
iroo.

Another set of 150 water samples for quality examination for above rncntioned parameters,
wcre collccted frorn 150 villages in Kurnool District, A. p.

ATD-(b : ney€lopment of simplified spectrophotometric Focedur€s for the cstimrtror of
Mrngeoese and Zinc in drilliag water

- Zinc and manganese complexes of 4_(2_pyridylazo) _ resorcinol (pAR) were furtherinvestigated using Hitachi 330 recording sep""tiopnoio.tr. to assass the interfcrences ofdifferent cations and anions, norpaly encountered in potable waters. Futher study ir inprogress.

ATD{17 : DeJelopneor of fpld tcsfirC .mpodee for lFtrble nrieri

studies on performance evaluarion of rhe NEERI developed fierd testios amooures'Fe'o-ampoure' (for iron) and 'chrom-ampoure' (for hexavarenr *..rr"n.i- *.."-ilil;;.
stability studies of these ampoures are under investigation. potabre waters of rivers, wer'ls andfrom the mining areas were studie{t for estimating iron an{ hexavalent crrronium tftieriampoules.

ATD-08 : Studies on mercury iD wtter

Studies on the determination of mercury by graphite furnace atomic absorption
spectrophotometry are in progress.

ATD-09 : Development and optimization of liquid chromrtograpt'ic, tecbnique for
brzrrdous trace orgaoic pollotants in drinting rrater

4' hish performance liquid chromatographic (HpLc) method has bern developed for thedetermination of trace amounts of 2, 4D, 2,4_D8,2,4, ,_T' silvex ana th"ir mithyl estersin water. Mixture of isopropanol and water in grcdient eluiion system, una ooz 
"o.iJit rr"lowater were used as elution systems for resorving the compounds using clg -icro ronaaja"tcolumn. Partitioning ofthe water sample mixed with icetonc by usinga mixture of 1i: l)dichloromethane and hexane gave a recovery of 40-tr/. for 2, +D, 2,7_DB, ,, 4, ;i;;

silvex and '12-74Y, for their methyr ester derivatives at con;entration ranges of'0.i j i.0 -sil.Detection limits were in the mnge of 0.5 to I.0 pgll for chlorophenoxy acids and 0.3 to 0.9;/lfor their methyl estet derivatives.

ATD-10 l Optimizrtior of Gc-Ms tccrriq* fol ttc actectho of N-Nitroco cqnnou*r' i'rter
Trial runs of N-nitrosodipropyramine (NDpA) and N-Nitrosodibutylamine (NDBA) atnaDogram levels have been rccordcd and conditions have becn optimiscd 

'for 
most' auunaaJigns. Nitrosodimethylamine (NgyA) N - Nitrosodiethyramine (NDeA), N - Nir*;ip-;;;;i:

amine (NDPA) and N-Ni trosodibulllaT-ifJNDBAy, were separated using fused 
"llil;;ii.ary column coated with ATl000 at 100_130 C and I ml/min of hetium flow.
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WWE-01 : An.erobic Sus!.ndclt Eerl Rcrctor rD|l Anrcroblc Btologhd ltrun Cootrctor

il Co.p"ttti"" Stoay) for Tre'tment of High Strcngtt Wrste Wrters

Fabrication work containing anacrobic sludge blankct and two-stage anaerobic biological

drum contactor for the treatment ;f distillery wasti hos becn comPlctcd. After satisfactory runs

for water and gas leakages, t" tiuU!" Utu"t"t reactor is being acclimatiscd with sewsgc and

distillery waste in various proporti;ns' Presently thc reactor systcm is working at a loading

iate of 6.t kg CoD/m3/d with 90-951 COD reductions'

Traccr studies are being undertaken to determine mixing charactcristics and flow regimes

for anaerobic biological drum contactor at various detention periods'

wwE.II{2:Tr€rtDc[tofDrirywrstebyRotrd4Bologic{Drumcoot.ctor.!l
Ar.crobic fixed film Re'ctor (A Comprntive Study)

Thissludyin\olYcsthrec-reactorsystems'viz"onFstagestoncpackedupffowcontact
nfrrr, r**rug" '"noerobic synthetic packcd upffow con^tact filter 8nd rotsting drum oontactor'

studies h.ve been completed 
'";j;;ilt;i." 

of 0 0! 
-to. 

0''10 kg CoD/ms/d rt a detention

p"r.l .is-io o"ys with good reduction in terms of CoD (up to 90/o)'

studiesarccontinuingatdetcntionperiodof5.l,2.0and4.0daysforvarious..loading
rates for alr the three reacror systems. compared to stone media upflow -contsct 

firter' the

nvlon-Dad packcd bed ,"u",o' 
-i""tt 

to offJ' b"tttt surface areas for the micro-organisms to

lri r* ii"- J"utit",.. rni' it q"it" 
""io;it 

rto- high coD rcductions to the tune of 95 to 96%'

;,ffi; ,""Ju",ion i" Ccjp "J nOD ,"er" e,i"ou.aging even at high loading rate of 6'0kg

coD/m!/d,thestudieswereolscontinuedduetochokingofthefi|tercolumns,

WWE-II-{|3 : Integrlted Enviromentrl Pollutloo CoDtrol System ritb Energy Recovery

in Hindon Brsin

River water quality monitoring was completed at eight stations along the Hindon river

for one year. The industries in Hindoi Basin were enumerated' classified and glouped under

:;;';iil:ilttr"iier, mill pJ;;tt, pup"t 
"na 

pulp mills'. and vegetable oils' etc' waste

*u-,., ,our".. of t$,o sugar riff" ""J 
on. ii.ritt"ry *it" identified, classified and evaluated'

The pilot plant studies using Fixed Fitn Fixed Bed Reactor in the heatment of distillery

spent wash are continuing ;;;ti";t loading rates for the recovery of energy at Ajudhia

iii.ii,r"rr, it"i"oabad. Re;lts:o;;r are encoiraging' one litre ofspent wash sives about

13-17 litres of biogas with ffi421mcthan€ co0tent'

ACP-IX : (r) Preprntiotr of Ststcm€nt o[ EDYirotrmentd lf,prct Ass€ssmGot of
' ' toplr Ttcrmd Potet Phot (Sttgc 2oi rrd 3rd Exp'nsion) '

TheautboritiesofthePunjabstatcElectricityBoard'approachedNEERIforcarrying
out detailed Environmental lrrpi"iSi.ai", of rhcir ixisting ZxZ'fO f"fW unit of Thermal Powcr

Plant 8t Ropar.on ttr" totar 
"co'logi;at 

systems' Further' thc futurc impact of II lnd III stag€

"tp-il;;;;.. .r nrii""it"'+ to'" units (of 210 Mw each) are commisnioned

rvill be studicd.
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During the course of field studies, it was observed that levets of various pollutants like
particulate matter, sulphur dioxides and oxides of nitrogen varied considerably within the plant
as well as in neighbourhood ambient air. Suspended particulate matter ranged from 6$-663
/g/m3 in ambient air and 5300-42000 pglm3 in fugitive emission sampling. The values for fly
ash cmission from boiler I and II were recorded to vary from 0.05 to 0.36 g/Nm3 to 0.13-0.27
g/Nm3 respectively. Gaseous pollutants studied included SO2 and NOa. The SO, values
ranged from 6 to 18 pg/ma SOr, for ambient air and 0.31 g/Nmi for boilers. Gaseous pollutants
in fugitive emissions were found to be in traces only.

(b) : Assessment of Stsck and Fugitiye Emissions from Zinc-smelter rnd its imprct on
Neighbourhood Air Qullity aod Iand Use

Field studies pertaining to (i) Stack emission characterisation of all the processes
(ii) Ambient air quality monitoring (iii) Fugitive emission monitoring from undefined activities
within plant premises and (iv) Land use pattern, were caffied out at Zinc Smelter at Udaipur.

.. Since the smelter process involves production of Zinc, Cadmium, Silver, Sulphuric
acid, Phosphoric acid and Lead (refining), re emissions from various stacks also vari€d from
unit to unit. Sulphur dioxide concentrations (emission) ranged from 1,970-3,870 mg/Nmt and
5,778-25,182 ng/Nm8 in the old and new sulphuric acid plants and 6l,7ll-1,02,800 mg/Nmr
and 6'1,493-11,7,710 mg/Nms in the old and new roasters respectively, whereas in boiler, SO2
conc. ranged from 2,43V2,604 mg/Nmr.

Suspended particulate matter values were found to be minimum l8 gg/m3 in slag smeltsr,
whereas, the maximum SPM 2,858 pglm8 was recorded in silver recovery plant, while, ir other
stack, values ranged from 28 to l?80 pglmr. Average oxides of nitrogen were 391 and 399 pg/
NnrB in boiler and new roaster.

Ambient air quality (24 hrs average) ohservations revealed that conc. of SPM, SO, and
NO2 ranged from 62 to 392 pglm3,6-247 pglmr alnd 4-177 mg/m3 resspectively. Of the observa-
tioDs made, 951were within ll5-832 pglm3 for SPM and 7-516 p3/m3 for SO1.

The fugitive SO2 emission was as high as 789 pglmt whereas the SPM values (FE) ranged
from 328-4078 pg/mr and oxides of niFogen from 3-17 pg/mr and fluoride concrntration varied
from 6-146 pgln'.

Impact of stack emissions on ambient air quality, soil and neighbourhood land use rvere
also studied. The report is under preparation.

(c) : Environmental Impsct Assessment Study for three Thermd Porer Statloti of
100 MW, 440 MW rtrd 630 MW Units located itr M. P.

Field studies at Thermal Power Stations of 100,440 and 640 MW capacity locat€d in
M. P. are in progress. This pertains to the Impact of emissions on neighbourhood air quality,
land use and vegetation,

(d) : Assessment of lll strck and fugitive emissiotrs, its impoct otr rcigbbourhood rir
quality and evaluatioo of collection efrciency of cotrtrol system of Photoftlm
Manufacturing Process.

Hindustan Photo Films is located in the sensitive area of Ottacamund (Tamil Nadu)
rvhere cmissions can be damaging to the ecological system. Studies on the air pollutant
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emissions from various units were carried out for formulating air pollution control systems so

that ambient air quality is within the permissible limits for such sensitive arcas and damage to

ecological system is minimum.

Field inyestigations were carried out to assess the emissions of SPM, SOu, NOr CO:

and c0 from various units/processes/stacks and its impact on air quality in nearby areas.

Observations revealed that dust concentrations were maximum 4.14 g/Nm3 in smelting

furnace No. 2 and minimum 0.03 g/Nm3 in smelting furnace No. 2' Oxides of Sulphur (Total)

were 2,610 mg/Nm3 (maximum) in silver nitrate plant (S. N. P.) boiler followed by l'455 mg/

Nmr, in smeliing furnace No. 2 and the minimum 247 mg/Nm3 were recorded in calcining

furnace No. 3. Similarly, oxides of nitrogen ranged from 50 to 768 mg/Nmr in main boiler

and smelting furoance No, 2. Status of ambient air quality within 5 km radius was monitored

and the poliution concentrations varied from 28 to 506 rrg/m3 for SPM, 3 to 60 pg/m3 for

SO, and 3 to 44 pglmt for NO, whereas fugitive emissions from various sources for SPM' SOz

und No' were oiserved to be in the range of 43 to 445 pglm3,3 to 621 pglmt and 3 to 3632

fg/mr respectively' The maximum NO' emission was near the refinery plant (Statioo 2) and

minimum in down wind direction at Station No' 4.

(€) Assessment of Spil*ige alrl other dust emissions from ship unloarler heiry ltrcrllcd fo(

FACT in Q-10 berth rt Wellington Islanrls' Cochin

Spillage valuations during ship unloading oFration is being carried out to determine

materiai drofping during bucket movement between hatch of ship and unloadcr hopper;

and material loss which becomes air borne when the material falls during the abov€ movement

of bucket.

APC-05 : Ecopbysiologicd responses of regional plrnt speci$ to Reffnery .[d
Fertilizer emissions-slnneored by DOEn, New Delhi

Field studies are in progress. Four sampling sites have been selected in the vicinity of
refinery and fertillizer complex at cochin. Mango, coconut, Jack Fruit and cashewnut have

been iientified for biomonitoring of pollutants in the region. Pollution sensitive pafameters

are Chlorophyll-a, Chlorophylt-b, Carotenoids, Enzymes, Sugars and Proteins, Sulphate and

Fluoride. Foi ambient air quality SOr, SPM, NO, and Hydrocarbons are being monitored'

For seasonal bio-monitoring of pollution load, group of plaots are also exposed at each site

in addition to the perennial plants mentioned above.

AMA-01 : Nati ond Air Qualify Mon itoritrg Network

SPM samples collected from Bombay, Calcutta, Madras and Delhi are being analysed

for cation/anions and water soluble fractions of sulphate and nitrates. In addition' poly-

arorratic hydrocarbons are also being analysed on GCMS system. The sulPhate and Nitfates

are the major parameters for acid rain potentiality measurements, whereas aromatic hydro-

carbons highlights the status of carcinogenic agents and their respective sources for
developing control strat€gies,

In addition toxic heavy rnetals, viz., Pb, Ni, Cu, Ct, Cd, Zn, etc' are also being

analysed. After these analyses, the major sources of air pollutants shall be identified and

then-detailed emission inventory studies of urban centers shall be undertaken. Thit activity

has been extended up to December 1987.
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APC{6 : Development and testiry of bigb efrciency scrubbiog sysaen for conbcatioo
boilers for simult €ous rbsorption of NO,.trd SOr,

Two NEERI scientists alongwith IOC Coordinator have visited Haldia ond Mathura
refineries for an onsight cvaluation.

WE-02 : Irnproy€ment lo efficicocy of Unit Prooasses irr Wrter Trertment nilh refcrre
to rapid mixing itr Flocculrtiotr Process.

Based on factorial design, batch type experiments have been conducted using two litre
volume of samples to optimize rapid mix velocity gradient and time in the process of
flocculation for raw water turbidity of 480 NTU. Particle size analysis has been conducted for
raw water suspension having 30 NTU turbidity and rapid mixed at various velocity gradients
for 40 seconds duration. Data compilation and interpretation are in progress.

WE-03 : Beach scrle studies on leoov.ry of.t[m by Liqnirt lon Exch.Dge (LlE) Tecld$e.

Work on continuous experiments on extraction and stripping using synthetic aluminium
solution is being continued. Studies on : Effect of Tri-n-butyl phosphate; Etrect of mixing
in bafred containers; Experiments on effect of other metals during extraction and conc€ntra-
tion of heavy metals in sludge have been carried out. The salient findings arc given below :

- Addition of tri-n-butyl pho$phate as modifier had helped in phase separation without
affecting the extraction efrciency;

- Providing bafres in extraction chamber has no appreciable efect on mixing efrciency in
extraction. However, rnarginal difference was observed in stripping;

- Di-2 EHPA, the cxtractant used has selectivity over'other metals at different pH valucs.
Metals like Ca,. Mg, Fe, Mn and Zn which are likely to get extracted at pH 2.0, along
with Al, have been tried using synthetic solution. Ca, Mg, Mn and Zn are not
extracted. Iron got extracted to the extent of 34%.

- Sludge samples in rainy and fair seasons heve been acidified and supernatant analyscd
for metal contents like Ca, Mg, Fe, and Mn.

- Extractant recycling :- Comparable etficiency was obtcined to get 85-90% transfer up to
10 cycles.

The optimum conditions arrived at using synthetic alum solution are being epplied to
the actual water treatment plant waste.

WEJX : Field tBting of o pachage wtter trertuDent plint

The fabrication of the package plant has been completed. Modification of outlct arfan-
gements and plate settler of the package water treatment plant has been done. The scttler
module was re-installed and the plant was tested for leaks. Arrangements are being finalised
with M/s, Richardson & Cruddas (1972) Limired, Madras for field testing of the unit at
Madras,
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WE{15 : Slow Sanrl Filtration (SSF) - Phase IV

Design and drawings for construction of experimental horizotal flow roughing filters
for pre-treatment studies have been finalised. Pre-filtration studies on the pilot plant installed
at Chandrawal Water Works No, II, Delhi are in progress.

A draft Hindi version ofthe course manual for slow sand filter caretakers has bcen
prepared and is under finalisation for review.

WE-06 : Performaoce Evaluation of Water Treament Plants in India

A critical evaluation of the performance of representative water treatment plants of
different capacities selected from various regions of the country has been undertaken, in order
to bring out a critical analysis of the state-of-thFart of O&M of plants, focus attention of
implementing agencies on the deficiencies, if any, in curent practic€s and to sugg€st possible
remedial measures thereof. The study includes collection of engineering data and inlormation
from deiign omcers, anal aliscussions with senior engineers and plant personnel as well as field
visits.

Fifty one representative water treatment plants have been selected from diflerent
regions of the country. Detailed proformance have been designed to collect design and
engineering data for the water treatment plants to be studied. Visits to some of the plants have

been made for evaluation.

WE,o? : Performrncc Evduation of Warer Distribution System of sev selected citiB in Indis

Field preparations in three cities, and identification of project sites for the proposed
study, are in Progress.

WE-08 : Development rnd Testing 9f Direct ReNdiog Electric Network Analyser for the Aualysls
of Existing Woter Distribotion System.

Ramtek, a small town near Nagpur, has been identified for constructing a simulation
model of the water distribution system. Capability building exercise for building such model
has already been sucessfully completed by the research team. Field data from the water
supply system is being collected.

LS-01 : Impsct of normgl plankton in the aquatic environment for remoyal of polhtlnts sucb as
nitrrtes, phosphates, chlorinraed hydrocarbons, oryanopbmphorus pesticirtes rnd
beavy metals.

48-h LC50 of cadmium, copper and silver to Copepod (Cyclops sp.'5, Clad(/;e.tr- (Alona
sp.) Ostracod (Cypris sp.) were determined. Silver was found highly toxic to all the three zoo-
plankton. Among the organisms, Cypris was most susceptible to the toxicants and Alona was
resistant to Cadmium and Silver. Copper, which is often used as algicide, is non-toxic to
Cyclops, At higher concentrations (l0mg/l and above) Cyclops were alive and copper got
precipitated.

Laboratory technique for culturing ciliated protozoa Tetrahymena pyriformis has lrcen
established. The impact of cadmium to the protozoa with reference to cell number/ml and



morphological changes have been studi€d. The protozoa were exposed to eight concentrations,
nanrely, 0.(X, 0.05, 0.07, 0.10, 0.15, 0.m,0.25 and 0.30 mg/l Cd with 3 to 6 replicates each.
Appropriate control was maintained, The lethal concentration (LC 100) was determined
as 0.3 mg/I.

EES{3 : Biologicrl monilorirg of water p,ollution.

Phrse I : Cilirtcd Fotozor r l dgrl colonizrtiotr on artitciel substrrtos for rssossiog

rqrrtlc erYiromot.

Periphyton samples were collected from oligotrophic and eutrophic environment and
analysed for species composition, relative distribution, biomass and chlorophyll content. These
param€ters showed significant changes corresponding to changes in water quality. Higher
values of biomass chlorophyll and per cent dominance in periphyton were recorded in
eutrophic waters and lower values were recorded in oligotrophic waters. Physico-chemical
parameters of water quality were studied regularly in the ecosystems under study.

Phase II r Effect of pesticides on rlgee.

Algal bioassays *,ere carried out to study the toxicity of BHC and Aldrin and the effect

of environmental factors on the pesticide-algae interaction. Environmental factors like dis-
solved nitrogen, phosphorus and organic matter were found to decide the nature of pesticidF
afgae interaction. Morphological changes in the cell structure of Scervdesmus, Chlorella
and. Spirulina were studied at algistatic and algicidal concentrations of the pesticides - this
milestone aspect has been completed during this period.

LS-03 : Control of moequitoes by some squ.tic plonls.

(a) Water samples where Lemna plants were growing well were analyscd for pH, DO,
Orthophosphates, NO3-N, Total hardness, BOD5 and potassiun to assess the tolerance of
various pollutional levels by Lemna plznts. It was observed that the plants could grow in
sewage efruents and other polluted water'

(b) I-arval emergence studies conducted in the laboratory show that Lern u plants can
successfully control the mosquito breeding. In addition, dip samples have been taken from
stagnant waters in the campus area to regularly monitor the mosquito breeding in presence of
Erovttb ol Lemna plants. It was observ€d that plants were caPable of controlling the mosquito

breeding.

(c) Feeding experiments with fish in laboratory have shown thlt some 6sh species feed on

Lemna planls.

LS{X : Vlrus rcmovrt rtrd suviv.l throqh thdgel in Y|rio[s t.do trter (pllot-plrtrt) ctstens.

Methodology for the recovety of enteric viruses from domestic sewage sludge has been

finalised. Three diferent methods were tried for this purpose.
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S. No. Method Comparative recoveries

of virus PFU

I

2.

3.

Sonication (Glass) method

Beef extract elution (Berg) method

Freon method

t+25

40-50

t00

Using the Freon method, with chilling of the samples, raw sludge yielded a virus count
as high as 4lakh PFU/litre; which reflects the magnitude of the hazard from sludges.

Study ofsludge from the rotating biological disc has been initiated. Pilot sludge drying
beds are being fabricated to assess the efrect of drying of sludge on the load of virus.

LS{s : Impact of land application of erstewrter on auaochtbotrN soil microflora and their
interaction with lte organisms iotroduced thmugh wastewrt€r.

With view to develop the new methodology and concept and get acquainted with advance
knowledge in relation with the present research work exhaustive literature survey has been
carried out in the first phase of work. Pot experiments have been carried out \vith the appli-
cation of raw sewage, raw sewage diluted in l:l proportion, settled sewage stabilization pond
effiuent and fish pond effuent to the soil. The microbial flora and the chemical constitutent
of the wastewater were monitored before every application to the soil. The variation in soil
microflora as well as chemical transformation of the constituent present in the wastewater after
application was evaluated. Four sets of observations were made and it was found that there
were changes in soil microflora and some of the chemical constitutents got transformed to the
stable forms (NH"-+ NO").

Ls-06 : Eyalustion strdies of air-borne microorganisms to assess rir quality in citi$ (Mrdrrs &
Nagpur).

The project was commenced from April '86. Initial work on microbial quality ancl
quantity was started for difl'erent groups of microorganisms present in air. Use of nutrient
agar, crystal violet agar, sodium azide and bile salt agar was tried for their use in differentia-
tion ofdifferent groups of organisms. Slit air sampler were used for air sampling and period
required for necessary sampling at air flow rate of 126llmin has been worked out. Field units
for measurement of quantity of air analysed have been fabricated and standardized, work on
air sampling at different places at Madras has been started.

LS-07 : Remurce recovery from pulp and paper mill solid wastes througb bimonversion process.

cellulosic waste (solid) samples were collected from a small paper mill and analysed for
chemical paranreters. It was observed that it contairis 3-4 percent moisture, 65 to 70 per cent
organics, 30 to 35 pcr cent inorganics, 2 to 2.5 per cent lignin and l-2 per cent nitrogen
(Kjeldhal) on dry wcight basis, Amongst the organic contents, cellulose was a major portion
(90-95 per cent). To get the biomass rich in protein, cellulotic microorganisms such as
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Trichoderma Myrothectum, S porotrichum and, Fusarium are being tested for their ability to
utilize cellulose from cellulosic waste as carbon and energy source. For anaerobic digestion,
two digesters of l0 litre and 5litre capacity were set-up and are being fed daily with cow-
dung slurry in order to establish anaerobic conditions,

LS{)8 : Microbial degredrtion of nasteErter fmm coal carbonization & gasificrtion industrles ir
trertmetrt plrtrts.

Preliminary visit to one of the treatment plants has been made and contacts were
established.

EM-(X : Use of bituminous cod for concetr|rrtitrg otrterlc Yiruses from wrtor and westewator

In the earlier studies, it was obseryed that poliovirus gets adsorbed at pH 5 when Alcls
was added. In order to determine the adsorption capacity of bituminous coal, experiments were
conducted using different concentrations of virus keeping the same concentrations of coal
(0.2 gm) in l0O ml of dechlorinated tap water. It was ke?t on rotary shaker (200 rpm) for l0
min. Clear supernatant was collected and assayed for viruses. Itwas observed that virus
concentration as high as 5.68x105 could be adsorbed on 0.2grn of coal indicating its high
virus adsorption efficiency.

EM-08 : Microbial degradation of pesticides

Studies on influence of nutrients, on microbial degradation of malathion present in
synthetic wastes were continued in continously fed completely mixed aerated system, operated'
nt /a hrs hydraulic detention time, using methanol, ethanol, maleic anhydride (likely to be

present in wastcwater) and acetate (100 mg/l each) as nutrients at neutral pH.

It was found that methanol and ethanol enhance the COD reduction to the extent of
62 to 64%, acetate 60 to 6l'% and maleic anhydride 52to 53%, The effiuents werefound to be

non-toxic rvhen subjected to bioassay studies,

Inst-05 : Comparotive evaluation of difrerent lnstrumentrl Metbods for detection end mersurement of
heavy mstals in the environment.

Studies on Cu and Cd has been taken up'

TD-01 : Use of dissolvc.t air flotrtion tecbnology for solid-liquftt s€prnlion in the tr€ahnert, retrse

antl recycle of itrdustrisl wsste

Studied are in Progress

TD-02 : Evrtustion of an Improved rotating biologictl lope contrctol (RBRC) technology for waste-

wc{er trertment

Bench-scale model has been fabricated and studies are being conducted for the treatment

of wastewaters. while working with domestic sewage (BOD 150 mg/l) at an organic loading of
l6g/m2/day, a reduction of 9096 is achieved with a detention time of l.3hours. A similar

effi-ciency is obtained using milk waste (COD, I500/l) with a detention Period of 6 hours.
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The unit combines sdventageo of (i) Being completely indigcnous (ii) low cost (iii) higher
tr@tment efrciency than the Rotatiog disc, because of more surface area available within the
same tank volume (iv) potential for universal application in aerobic treatment of biodegradable
wastes,

Basrd on tle laboratory studies, a Pilot Plant has been fabricated and installed in ths
NEERI campus. Detailed studies are to be carried out on this low cost system for wastewater
trcatment.

TD-{13 : DeterDin tion of 3f,r' tbe inblbidon coeffcknt h rctlyrted sludgc

Heavy metals, pesticides and other inorganic chemicals like cyanides impart toxic effects
and influence the biological wastewater treatment processes. The measurement ofinhibition
factor 'K.' in bacterial syst€m aims at the assessment of inhibitory toxic effects on the
biological treatment systems, The inhibition effects of a particular toxicant can be
estimated in about three hours time.

Non-inhibited D. O. depletion patterns with Activated sludge are being assessed. D. O.
depletion pattern with Hexavalent chromium are also being found out. The data is being used
for standardization of inhibition pattern and Kt factor for Cri6.



COMPLETED PROJECTS

NEERI-CSIR Coordinrted Project on Min€s to lleids & Hsbttst

NEERI has completed studies in May, 1986 on the provision of safe drinking \nter at
lhe Chromite Mines at Kaliapani, Orissa rvhich has a problern of excess of He €val€nt
Chromium in water.

The project wts entrusted to NEERI by the CSIR Coordination Council (Engineering
Group) during 1985-86. The Orissa Mining Corporation (OMC), Bhubaneshwar coordinaled
vith CSIR Laboratories involved in this project. The formulation and implementation of
integmted development plan will be done jointly by Engineering Group oi Laboratories of
CSIR and OMC.

The primary aim ofthe Coordinated Project is to study tbe total environment at the
Chromite mine at Kaliapani, Orissa \rith o yiew to study the feasibility of providing latest
CSIR technologies for rnining, rnineral processing, roads and buildings. The environmental
problems are likely to increas€ ov€r th€ years because th€ OMC has plans to extend Chromite
mining activity. The ouq)ut oftheores is to be raised annually by 0.5 million tonnes. The
main sample of drinking water is from the attandoned quarries, Dhamsala Nullah and dug
wells in the colony-

NEERI's participation was confined to the study of: (i) Provision of safe drinking
water to mines, colony and adjoining areas; and (ii) Evaluation of l'easibility of utilising water
colleoted in the abandoned mines.

NEERI carried out the water quality assessment studies at all these sources. The
sarnples were analysed for physicochemical patameters aDd heavy metal levels.

The analysis indicates that Hexavalent Chromium is present in most of these water
sources in varying concentrations. Water from Dhamsala Nullah, the major source of water
for the colony contains 0.06 mg/l of Hexavalent Chromium and needs to be treated for
remoling H€xavalent Chromiu m -

The mine waters are cbaract€rised by low pH, low total solids and low conductivity.The
concentration af Hexavalent Chromium is between 0'01 mg/l and 0'012 mgrl. Treatment of
th€ water can be achieved by adding 'lO mg/l FeSOr' 20 mg/1 linre and 60 mg/l alum dose.

Design of water treatmeut pl3nt incorporating such a treatment is described in this

report. The design has been based on tr€atability studies carried out at the mine site. The

treatment proposal incorporatcs; suitable design criteria treatment specifications and flow sheet

of the treatm€nt Process.

Trertmetrt rnd Disposal of Wrstenrler from Chrome Lerther ComPrny, Mrtlrrs

Studi€s on the treatment and disposal of wastewaters irom M/s. Chrome Leather

Company, Madras have been completed.
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The factory was designed to process 1860 m ofhides per day. In terms of weight, rhe
production amounts to one tonne of finished leather per day. prior to the study, the froduc-tion was around 15-20 tonnes per month.

The factory authorities requested NEERI to undertake en inprant survey, characteri-
sation of rvastewaters and to suggest a suitable treatment system for wastewaters from the
factory.

The treatment system suggested by NEERI consists of physico-chemicar methodsfolloved by biological treatment in an aerated lagoon. Treatment flow sheets with sem!
detailed engineering drawings of proposed treatmeniunits alongwith cost estimates have beenprovided to the company.

Design of Serrge Disposal System for Ganthirtham and Kanrlla port Trost Towmhipo

.. Th_g Institute has recently provided the design for sewaqe
otram, Adipur and Kandla in Gujarat State.

treatment plent$,fior.Gandhi-

-" -*"."9*"te treatment plants iave been designed for thc poputation in the year 1991.No industrial waste component has been consideri r* tii" o..lgr und onry domestic sewagewirl be admitted to treatment units. Treatment onit. rrau"io ueudded for 2001 AD to 201tAD population depending on the quality unO 
"t 

ura"t.ri.ii"s if ."*"g" generated.

For the plants at Gandhidham and Adipur, treatment by stablisation ponds is proposedin view ofthe availability of land. However, in 
"ar. 

oi iuiOfl, ,r"o altematives have beenproposed, aerated lagoon and lagoon type aeration tank working oo 
"*t"oo"J- ""."tiJiprinciple' The report contains sarient features of the schemes inctuding rayout plans semi_detailed engineering drawings, hyr.lraulic profiles, specincatris-and land requirements.

- Rcmodelling of Sewoge Treatment System, Hyrterabad

The Institute has recently completed studies on field investigations, characterisation,laboratory studies and submitted detailed schemes tor tfre*treatment.f ;.*"; i;;;;;i;cities of Hyderabad-Secundrabad for the flow expected by tle year 1991.

The Municipar corporation_ of Hyderabad has pranned to construct two new sewaqetreatment works on either side of the river Musi to catei to the needs 
"r 

,r," ,"1,, 
"ii." i.. ii:year l99l.

Two separate sewage treatment systems, one for the area North of the river Musi atNagoteof t13.5mldandrheotherortheriver.s SouthaiUppuf offnOlniJ.;;i;;;L;rd:ted sludge systems with provisior of sludge Oig.rt.r, 
"nO 

.iu'Jg" drying beds has been reco-mmended and is the most suitable. For NagJe site, two t.-"-o,,,"ot 
"l,..*ri"", ;",;;;proposed - conventional activated sludge and extendea a"ratioi.iwo reports, v;iu;e ;:'R;;;delling of the existing sewage Treatment Plant at Amberplt;-una vor. II : Agricultural Utili-sation of Treated Sewage, have been submitted.
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CAD 1 : Dev€lopoent of compulerized data-hrndllng sysiem for maDpower & pmJec.t-ptannlng in
Environmentrl Rererrcb.

. The computerized system developed under this project wi be of immense hdp in effec-
tive R & D management and can be impremented with minimum change in configuration of
Hardware & Software. This system not being large or elaborate further enhances its portabi.
lity' By using a relationar DBMS approach, the eniire system has been kept very simpri, Thus,
adding on more relations (such as oth€r attributes of scientists - e. g. papers pubrished specia-
lized training' etc.) has been simprified. programmes (command fitei; have been written in a
structured and modular way, enabting adding more modules at wiil, This exercise has also.
resulted in design and testing of data relations whioh will facilitate extensions of the system to
larger r€lational DBMS application software. The same basic file ahd data stuctu;es have
already been used for a larger, multiuser, DBMS, which is an outgrowth of this project.

- Technology Missi0n on Drinrring water in virrrgec end Rerrt€d wrter M.mgcm€et

The Institute has recentry compreted the survey of water quarity in nearry 400 Indian
villages under the First phase,cm the Technology Misson on Dri;kini water in viuages and
Related water Management in five districts in the states of Andhra pridesh, Haryana, 

-Karna-
taka, Madhya Pradesh and Tamil Nadu.

Th€ Districts are Kurnool (Ap), Jhabua (Mp), Gutbarga (Karnataka), Ramanathapuram
(TN) and Gurgaon (Haryana).

The Technology Mission has b,een launched by the Government of Indid to supplement
the efforts of state Governments in the Accelerated Rurar water programme (ARwsp) which
aims at providing safe drinking water to_ the entire rural population. The primary objective of
the Technology Mission is to improve the performance and co"t efectiviness oi thi ongoing
rural water supply programmes so as to ensure on a sustained long-term basis the avaitaf,ititi
of adequate quantity of drinking water of acceptable quality.

The Mission envisages an integrated and inter _disciplinary approach to deal with speci-
fic water quarity probrems such as sarinity, iron, fluoride, bacteriologicar contamination as
also scientific water management consistent with ecological stability tirough afforestation and
soil conservation. This witl be achieved through pilot projects by the applicaaion of all a .riiabte
scientific and technological inputs from various CSIR laboratories and other R & D institutions
in coordinated manner,

The council of Scientific & Industrial Research (cSIR), New Delhi has be€n identified
as the Nodal Agency for all S & T inputs by its constituent laboratories.

Kurnool district (AP) has been identified as Fluoride, salinity/Brackishness, Guinea
worm and water scarcity problem district. The District has rural population of t9.29 Iakhs.
Out of 150 villages which were surveyed, 80 where excess fluoride problem villages.

Gulbarga district (Karnataka) has an area of 16,234 sq. km. and a poquration of 20.g
lakhs spread over its l0 talukas. The survey covered 105 villages. The major water oualiiv
problems of the district are brackishness/salinity and presence of excess fluorides.
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Jhabua district in MP has anarcaof 6800 sq. km. and a population of7.95 lakhs. A
major problem of the district is drought. Out of the 55 villages suneyed by NEERI, 13 viUages

had a problern of excessive fluoride in water. Ten villages had excessive nitrate. Guinea worm
was another common problern in many villages.

Ramanathapuram district in Tamil Nadu has an area of4,207 sq. km. population of
11.32 lakhsand 423 villages. Survey of 66 villages showed that brackishness and salinity are
major water quality problems. Five villages had a problem of excess iron and seven villages
had excess of nitrates.

- Solid Wastc Mrnagement

The Institute has completed a major study for the Central Ganga Aulhority for impro-
ving the environment of Varanasi City in Uttar Pradesh. The expertise acquired by the
Institute in the field of Solid Waste Management was utilised. It has recommended that the
present refuse disposal methods should be changed and Sanitary Land Filling Merhod should
be adopted.

I mproper disposal of solid waste oan otlen result in pollution of water sources. As
such a situation existed at Varanasi, the Central Ganga Directorate desired NEERI to look
into the problem posed by the existing system of refuse improvement on short-term as well as
long-term basis.

The Institute initiated a study and necessary information and ssmples were collected.
The existing quantities were accurately measured and the collected refuse samples analysed for
physical and chemical ch aracteristics.

A critical evaluation of the existing method of collection, transportation and disposal
was made and an interim report identifying areas where immediate improvcment is required
was submitted in May, 1986. The Final Report was submitted in August, 1986. Some of the
major recommedations are :

l. Presently, the collection work is controlled by three diferent wings of the Varanasi
Municipal Corporation. This results in lack of coordination and it is necessary to
have a unitary control over the system.

2. Additional sites for collection of refuse were identified.

3. To replace old vehicles, additional vehicles need to be purchased. The types and number
of such vehicles were indicated.

4. It rfias recommended that vehicles should be housed in a gal ;ge. A site was selected
and detailed layout Plan gi\en.

5. The maintenance of vehicles should be improved for which provision of necessary
facilities and staf were recommended.

6. The present disposal methods should be changed and sanitary land-frlling should be
carried out by following specific m€thods at six identified sites.

7. The total cost that will be incurred for implementing these recommendations was 4lso
soecilled.
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Ut ic.tlor of Solkl W.rtes from Lrt$dw€ep Islrtr|ls

On a r€quest from Lakshdweep Administration, the possibilities regarding various solid
wrstes such as coconut pith, fish waste and municipal solid waste was studied. Detailed
studies were conducted on samples of waste material like fish wasts and coconut husks. Based
on the analysis of sanples and the data coll€cted, recommendations were made for the utilisa-
tion of different kinds of waste.

The municipal solid waste is produced at the rate of0.l09 kg/capita/day and is comm-
only composted in pits.

The coconut pith tends to ac{umulate at the processing site and the quantity at the
production centre is estimat€d to 120 tonnes per year. It has got a good water retaining capa-
city and can be used as good soil conditioner. It can be pytolysed to g€t char, fuel gas and oil.

Fish wastc is produced while processing the fish. It can be used for ihe productino of
fish meal after addition of trash fish, Alternatively, it can be usd as a fish manure for coconut
trees.

The regort giving detailed recommendations has been submitted to the Lakshadweep
4drtinisagds6 .

WWE-tr-0I : Stedlee oo Cmtrct Strbilizrtion uring Indnstrid Wasterrters.

The following wast€waters lvere tried for their tueatability in contact-strbilisation
process.

i) Dairy waste (synthetic)

ii) Starch waste (syntletic)

iii) Carboxymethyl cellulose waste (synthetic)

i) Dairy wastewaters (Synthetic)

wastewatcr loading rates tried ranged between 0.02 to 2.0 kg BOD/&g, MLSS/d at
various dctention p€riods, viz., 0.5 to 2 hr for contact unit and I to l0 hr for stabilisation unit.
The influent BOD was adj$ted to range betweso 2q)-2000 mg/l with COD/BOD rate of 1.6.
At low BOD concentration i. e. up to 300 mg/I, the removal efrciency was between 70-801.
However, at BOD concentration above 500 mg/I, the efficiency of removal was above 801.
Nitrogen and phosphorus removal ranged between 85-9Of. This indicated tbat thcre is not
enough colloidal matter for adsorption in contact unit at 301 mg/l BOD. System was operated
at various biomass concentration in contact and stabilisation units. Biomass conc€ntration
rangd betwecn IUX)-4ON mg/l and 5000- 12{n0 mg/l respectively.

Optimum loading mte was observed to be 0.85 to 1.03 kg BOD/kg MLSS/d with BOD
removals in the range of 80-85/". The optimum detention periods for both the units were
found to be 1.2 and 4.2 hr. with MLSS concentration 3500 mg/l and 98(D mg/l respectively.
At this loading rat€, SVI was always in the range of 85-100. If the detention period in fte
contact unit was reduced below l.2hr, the wash out of biomass occured. Biomass concentra-
tion above 35{D mg/l and 98{D mg/l in contact and stabilisation units resulted in bulkins of
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lhe sludge in the sedimentation tank. It llas found that t.8hr of detention period in
sedimentation tank is sufrcient for proper settling of the sludge. Application of
loading rates above ll kg BOD/kg/MLSS/d always resulted in bulking of the sludge with SVI
index greater than 200. The specific r€sistance and calorific values of the sludge at a loading
rat€ of 0.085-1.03 kg BOD/kg/MLSS/d were found to be G7xl0 s/g and 3881-4435 K. callkg.

iD Starch Wastewater (Synthetic)

Synthetic waste ryith BOD/COD ratio between 0..1-{.5 and supplemented with nitrogen
and phosphorus was used. Nitrogen and phosphorus were added in various proportions to
determine the optimum dose with respect to BOD. It was found that tbe optimum dose
should be BOD:N:P - 50:7,5:1. to avoid sludge bulking in the sedimentation tank. phosphorus
and nitrogen removals were in the range of 9O-931. The various loadings in the range of
0.01 to 1.5 kg coD/kg MLSS/d were tried. various combinations of biomass concentration
in contact and rangeof Q-701and 50-651 respectively. However, no sludge bulking was
found during the course of this study. The specific resistanc€ and calorific values at a loading
tate of 0.4 kg COD/kg MLSS/d were fouird to"be 5.5-6.7x10 s/g and 371!.4269 K. callkg.

(iiD Carboxy rnethyl cellulose (Synthetic)

Similar studies were carried for syntheticalli made carboxy rnittly cetiutbl wastewater
with N and P supplement BOD:N:P ratio \r,as kept in the range of 100:5:1. Overall loadings,
were varied from 0.01 to 0.25 kg COD/kg MLSS/day with influent COD varying from Z)0 to
1500 mg/I. The treatment emciency was not good, COD removal generally varied ftom33to 65%
which is far from desirable. Biomass concentrarion in both the unit was vaded from 3000-500O
mg/l and 60m-12000 mg/l respectively. The sludge did not settle well with SVI index always
greater than 220. Minimum detention periods for both the units should be at least 2and 6 hr.
respectively. It appears that this system of treatment with CMC wast€ is not good.

In all the above wastes that were tried, the minimum air to be applied was found to be
500 M airlovcrall 0.5 kg. BOD load. The recirculation rates fol sludge were in the range of
25-125. rt was also observcd that the total capacity of the reactor c8n bc reduced to one half in
comparison to convenlional activated sludge process €xcepting for lrcatment of carboxymethyl
cellulose wastewater. This concept can help in remodclling of existing treatment plaots to rake
double the organic loads provided wastewaters are colloidal in nature. However, this proccss is
susceprible to sbock loads in terms of hydraulic and organic conditions. It can not withstand
changes in stabilisation unit werc tricd viz. 1000-6000 and 4000-12000 mg/l respectivety. con-
c€ntration of coD above 1000 mg/l was found to be minimum for satisfactory operation of this
system. The ovcrall loading rate of 0.30 kg coD/kg MLSS/d was found to be the optimum with
derention periods ofat least I hr and 3hr in contact and stabilisation units. coD rcmoval
efficicncy was in lhe range of 80-851. MLSS in both contact and stabilisation units should bc
around 450o and 1000 mg/l. At higher conccnt8tion of biomass in both the rcactors, diff.culties
rvere encountered in settlement of sludge. The specifio resistancc and calorific value at a loadinq
rare of around 0.30 kg coD/kg MLSS/d were found to be 8.5-9.0 x I0 s/g and q:ALs(r',sK.cait
kg respectively. At this loading ratc, svl was found to be io the range of g0-120, The minimum
detcntion pcriod in the sedimcntation tank was found to be 2,0 hr.
(iii) Municipal Sewage

overall loading rates wcrc varied from 0.02 to 0.5 kg coD/kg Ml-ss/<t wirh detcntion
periods from 0.5-2 and I to 6 hr. in contact and stabilisation units respectively. Biomass concen.
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tration in both thc unlts ranged betwccn 2500-4500 and 5000-12000 mg/l rcspcctivoly, The
optimum ovcrall loading rate was found to be 0.4 kg coD/kg MLSS/d with detention period of
0.75 and 3.00 br io contact and stabilisation unit. The sludgc settlcd properly with SVI ranging
from 75 to 90. Minimum dctention period in thc sedimentation tank was determined to bc
1.7 hr. BOD/COD reductions were in the rztge of 95-981alLd, 87-90% respectively, Application
of loading rates greater than 0.4 kg COD/kg MLSS/d resulted in decreased BOD/COD rcmovals
in the detention periods of morc tho,a 25yo flot over a p€riod of more than 3 bours, Changes in
conc€ntratation of COD more tba;n 30% over a period of eight hours result in reductioo of COD
efiiciency and improper settlemeot of sludge in the sedimentation tank.

- Trealment of Wastewsier from the propos€d Monochrotophos Fsticide plsnt of
M/8. Nrtion l Insecticirles rd Ctenic.b Limited, Chandigarh

M/s. National Insecticides and Chcmicals Linited (NICL), Chandigarh maoufictureg
900 kg/day of monochrotophos based on the know-how supplied by Regional Rcsearch Labora-
tory, Hyderabad.

The wastewater quantity discharged from various production proccsses would bc around
6,37 mtlday. The wastewater is slightly acidic and has high BOD and COD values.

Construction of solar evaporation ponds was suggestcd, as it provides a simple method of
€vaporstion of pesticide wastewaters with a low operational co|t and is a hygienic dicposal
method.

The report presents the data on characteristics of wastewater, treatmcnt unit sizcs, specifi-
cations and semi-detailed engineering drawings, Appropriate cost cstimatcs and land requiremcnts
bave also been suggested.
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Life Sciences Division'
NEERI, Nagpur-,|40 020

Ex-Ofrclo Members

Dircctor-General, CSIR or
his nominee.

Prof. P. Khanna
Director, NEERI, Nagpur

Chairman.
Coordioation Council of Engincering
Groups of CSIR Laboratories

Tenth meeting of the R€search Advisory Council was held on August 22, i985.
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APPENDIX-II
E)GCUTIVE COMMITTEE

Chi.Imsn (Ex-{frclo)

Prof. P. Khanoa
Director

National Environmental Engincering
Research Institute, Nagpur_440 020

Members

Dr. T. R. Krishna Kao Dr. K. p. Krishnamoorrhi
Managing Director, Scientist & Head,
Hindustan Dorr Oliver Pvt. Ltd., Life Sciences Division,
Cbakala, Andheri, NEERI, Nagpur-zl4Q 020
Bonbay-400 059

Ptof' K' J' Nath Dt' A' L' Aggarwal'

Professor of Env. sanitarion & H?rd. l9ie1i1 { He-ao'

Department of Sanitary Engg. Air Pollution control pivisioo

All Indig Institute of Hygierrc & NEERI' Nagpur-440 020

Public Healtb.
Chittaranjan AveDue, Calcufia-7o0 013

Dr. (Mrs.) T. R. Doctor
Head, Microbiology Department,
Sir. M. V. College of Science
Andheri (East)
Bombal':|oo 020

Ex-offclo Members
Administrative Ofrccr, Finance & Account OfficerNEERI, NEERI,
Nagpur-.440 020 Nagpur-4,t0 020

Dircctor-General 
Perm.n€ot rnvitees

scicnrific & rndustriar Research, Slilii"Ta. councit or
New Delhi- (or his nominee) Engineering Group of

CSIR Laboratories

Mqnber-Sccrct ry
Dr. V. R. Bhave

Scientist & Hcad.
lnstrumcntation Division

NEERI,
Nagpur-4{ 0a)

Thc 35th a.d 36th Exccutive committec McetiDgs wcr€ herd on Aprir l?, 1986 and
Deccmber 18, 1986 rcspcoively.



APPENDIX-III

FINANCE SUB-COMMITIEE

Chairman

Shri V. Vaardarajan
Fillance CotrEoller,

Mangancse Or€ of India Ltd.
Mount Road ExtrnsioD,

hagpur-4,|0 001

Shri V. G. Patankar
Chief Manager (Finance & Accounts)
Mineral Exploration Cbrp. Ltd.,
Seminary Hills,
Nagpur-4,l0 007

Shri L. R. Tijare
Dy. Controller of Accounts
National Savings Organisation,
Seminary Hills
Nagpur-,'4o 007

Administlativc O6cct.
NEERI,
Nagpur-440 020

Members

Dr, K. P. Krishnamoonbi
Scientist & Head,
Lifc Scienccs Division,
NEERT,
Nagpur44O 020.

Dr. A. L. Aggarwal
Scientist & Head,
Air Pollution Control Division,
NEERI, Nagpnr-4,10 020.

Ex-ofncio Memb€r
Chief (Finance)

Council of Scientifc & Industrial Research,
New Delhi-l l0 0Ol

Convenor

Finance & Acaounts Omc€r
NEERI,

Nagpur-440 020

Tbe Ninth Finance Sub-Commitee meeting was held on October 15, 1986,
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IPPENDIX.lV

SPECIAL REPORIS

Sr. No, Title Sponsor

l Treatment & disposal of wastewaters M/s. Fertilizer Corporation of India, 'Ialchet
from th€ fertilizer factory

2, Studies on caus€s of corrosion aod fre. Ahmedabad Municipal Corporarion,
quent breakdowns of sewers in Ahme- Ahmedabad,
dabad city

3, Validity ofBOD determinatioo at higber Ccntral Pollution Control Board, New Dclhi
temp€ralurc

4. Remodelling pf Sewage Treatment M/s. Fertilizer Corporadon of India
System, Hydetabad-Volume III Hyderabad.

5. Design of sewage dkposal system for M/s. Kandla Port Trust, Gandhidham
Gandhidhao & Kandla Port Trust
Townships

6. Treatment and disposal of wastewaters M/s. Chromc I,eather Compaoy Ltd.,
from Chromc IJathcr Company, Chromepet, Madras.
lvladras

7. Utilization of garbagp and othcr waste lnstitute project
matelials of Lakshadweep

E. Dcvelopmcnt ofcomputcrized data hand- Institute projcct
ling systcm for manpowcr & project
plening in Bnviroomental Rcsearch.

9. Tcchnology Mission on DriokiDg Watcr CSIR, New Dclhi
ia Villages & Related Watcr Managc-
tncnt.
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APPENDIX-V

NEERI SDMINAR GROUI

Chairman

Prof. l'. K hanna
I)ir(ctor

from January, 1987

Shri l(. R. Bulusu
up to Dece mber, 1986

Convener

Shri A. D. Bhide,
Scientist & Hcad,

Solid Wastcs Division

(Mrs.) M. V. Vaidya, Scientisl, Warer Division was anarded the 6rst prize of Rs. lm/-
for ber Seminar on "Iron Rcmoyal from Ground Water by Gravity Filters" delivered on
I l-9-1985.

The following Seminars werc delivered by NEERI Scieotists and Itrvite€s during 198G8?.

Sr. No. Speaker Topic

l. Mr. V. R. Paranjpe , CMC, Highligbts of lorpact Computer
Bombay System

8-5-1986

2. Mr. Un Jaining Municipal Refuse Treatment 13-6-19[6
Republic of China

3. Shri A. M. Deshkar Validity of BOD Determinalion 2-1-19E6
at higber tcmperaturcs

4. Shri S. R, Kslrirsagar Rural Sanitation 4-8-1986

5. pr. W. Durr, FRG Analytical Quality Control E-10-l9Ed

6, Shri P. Mukherjee Environmental Problems in 22-10-19g6
Minister for Environment, West Bcngal
GoYt. of West Bengal,
Calcutta

7. Dr. H. S. Rao Role of NRDC in transfer of 20.ll-1936
Managing Director, Technology and its various
NRDC, Ncw Delhi aspelrs
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Sr. No. Speaker Topic Date

8. Shri A. R. Rao Centre for Peoples Action anti
ll.ural 1-ech nology

LCOrOgy

Iliological \{onitoring of Water
Quality

Quality Assurance for Air pollu-
llon Measurentent System

Removal of Nitrates from
Ground Water

UNEP's activities and possircle
collaboration with NEERI

Environmentai awareness tnd
necessary pre-requisities for
environmenlal protection

28-l l-1986

r r - l2- 1986

r 2- 12._-_1986

30-l- 1987

4-2-1981

23-2-t987

13-3-198?

9.

10.

Shri Anil Agarwat

Dr. (Mrs.) R. Sarkar

Dr, G. H. PanCya

Dr. B. Klapwijk,
The Netherlands

Mr. N. Gebremcdhin,
UNEP, Nairobi.

Dr. (Mrs.) A. S. Gadkari

I l.

12.

13.

14.



APPENDIX -YI

PAPERS PUBLISTIED PRESENIED IN SEMINARS/SYMFOSIA/CONMRENCES

Name of Author (s) Title of the paper Published in/presented at

l.

l. Aggarwal. A. L, Technologl Alternative for
Air Pollution Control in
Small/Medium Scale Indu-
sries like Foundariss.
Lime Kilns and Furnace
Boilers

Desilin Aspect of Settling
Tanks (Basin)

Presented at National WorkshoP
on Buildirg Meterial Techno-

logy at Delhi, lvlarch, 1l-12'
1987

,, Badrinath,.S. D.
Deshponde, V.P.
Kaul, S. N. &
Gadkari, S. K-

Badrinath' S, D.
Gadkari, S. K. &
Kaul, S. N.

Badrioarh, S, D.
Kaul. S. N. &
Gadkari, S. K-

IWWA. Vol. XVIII No. a
April-June 1986

J. Role of Environmental
Impact Anrlysis in Project
Planning

Training Needs for
Environmental Planning

Industrial Sqftty Chronicle
ftr.-Dec. 1986

National Seminar on Training
Needs for Internationally Aided
Projects organiscd by Country
& Town Plenners, New Delhi-
Ministy of Urban Dev€loPment,
India, Jan, 1987.

Presenied ar WHO SPonsored
Workshop on Disaster Manage.
ment, held at NEERI, Nagpur
Oct. 6-10, 1986

Presented at the WorksboP on
Solid Waste Management,
CPHEEO, New Dclhi, Jan. 16.17

1987

Presented at Futurology Work
shop for LakshadweeP Islands
at RRL, Trivandrum in JulY

1986

4.

5. Bhat, S. G. Chemical Disasler Mana-
gement : 'Selected Infor'
mation Sourc€s'

Evaluation Studies (m

some Indian Mechanical
Compost Plants

Utilization of Solid Waste
from Lakshadweep Irlands

6. Bhidc, A. D.
Shekdar, A. V.
Olaniya, M. S, &
Gaikwad, S A.

7. Bhidc, A. D.

/0E



Name of Author fs) Title of the papar Published ih/prcs€nted at

E. Bulusu, K. R.

9. Bulusu, K. R. &
Nawlakhe, W. G.

10. Chakrabarti, T.

ll. Chaudhari, P. R.
Jayangoudar, (Mrs.)
Indira &
Krishnamoorthi, K. P.

..
12. Chaqdhari, P. R.

Jayangouder, (Mrs.)
Indira &
Krishnamoorthi, K- P,

13. Chawarc, Y. D.
Dhabadgaonkar, S. M.
Kban, A. N

14. Das, S. K.,
Ghosh, A. &
Raman, V.

Deshmukh, S. B. &
Deshpaude, C. V.

Dcshpand€, A. W-
Bassin, J. K.
Ratnaparki, S. N' &
thav€, V. R.

Deshpande, C. Y.
Satyanarayan, S. (Mrs.)
Deshkar, A. N.
wite, s. R. &,
Srinivasan, M. V.

Defluoridation for Small '

Communities by the Nal-
gonda Technique

Defluoridation of Water by
by A€tivated Alumina

Environmental Protection
Acts-An Overview

Responsc of some common
fresh water alga€ to DDT
applications ( 1986)

Inffuenoe gf en vironmental
*ater quality parameters
on the Phytotoxicity of
DDT

Performance Evaluation
and Kinetics of Rotating
Biological Contactors for
waste water treatment

Environmental impact and
treahbility of liquid efru-
ents from a Titanium dio-
xide pigment plant

Alkali-lignin renoval by
UncoYentional Methods

Direct Reading Elcctric
Analoguc for the Hydraulic
Analysis of Pipeline Net-
work

Etrect of l-ow Solids oon-
centration on Anacrobic
Digestion of Night Soil

Presented at the International
Workshop-cum-Conference or
Fluoride & D€ntal Health,
Madras, Jan. 5-8, I 987

: .. -do-

Scavcnger, 17,21-28 Jan. 198?

Proccedings of International
Conference on Pesticides :

To.ugtty, Safery & Risk Assess-
meat, october 1985

Proceedingi of the INSA, Part
B, 52, No. 4, 499-504 (1986).

Annual Conference of IAWPC
at Nagpur on Octomber 18-19,
1986

Indian Journal of Environ mental
Heafth, Vof. 29, 16-25, 1987

' Indian Journal ofEnvironmental
Heaf th, Vol. 28 (4), Y2-3U
(1986)

Institution of Pubtic Health
Engineers (India), XtII Annual
Colvention on Env. Engg.
Jan. 9-ll, 198-7. 

.

Indian Journal of Environ-
mental Health, Vol. 28 (4),
n3-n8,09t361'

r5.

16.

t7.

I



Nane Author (s) Title of the papcr Published in/pfesented at

t8.

19.

20.

Deshpande, V- P.
Gadkari. S. K.
Badrinath. S- D.
Kaul, S. N.

Deshpande, V- P.
Badrinath, S- D.
Raman, V.
Mariappan, M. &
Manivclu, V-

Dhage, (Mrs.) S. S.
Paramasivam, R.
Andcy, S. P. &
Ravindra, Rao, R,

27. Ghosh, T. K. &
Krishnamoonhi, K. P.

21. Dharmadhakari, D. M.
Hasan, M. 2., &
Bhave, V. R.

22. Gadkari. S. K.
Badrinath, S. D.
Deshpandc, V. P. &
Kaul, S. N.

23. Gadkari, S. K.
Chakradhar. B.
Kale, S. N. &

' Badrinath, s. D.

24. Gadkari, S. K.
Aboo, A. 8.,
Badrinath, S. D.
Mothanareman, V' &
Kaul, S- N.

25. Gadkari, S. K.
Kaul, S. N.
Dcshpandc, Y. P. &
Badrinath, S. D.

26. Ghosh, T. K. &
'Krishnamoorthi, K- P.

Review of a New Concept
in Water Treatment Pebble
Bed Flocculator .

Characteristics & Treat-
ent of Wastewaler from

factory manufacturing Di-
Calcium Phosphate

Etrect of Thermal Power
Plant Pollution on Water
Treatment

Comparatile studies on
Mercury dCtermination

Problems on Process Wasle
Treatment Technologies in
India- A Case Study

Biological Denitrification
using Fluidized Bed Reactor
System

Treatment of Wastewater
from Small Scale Natural
Rubber Processing Units

Pollution Control Strategies
for Tapioca Starch Industry
in India

Aberrant specimen of Cat
fish, Clafiat batruchus ftom
sewage stabilisation pond

Efrects of sewagc on gonad
development and fat
accumulation in fishes

Journal of Indian Water Works
Association, Vol. XVIII, 4,
295, Oct. 1986

Presented at Annual PaP€r
Meeting of Institution of
Engineers (India) at Mysore,
April 1986

National Seminar on Pollution
Control & Disaster Planning at
Birla Coltege, Kalyan, Jan. 1987

Indian Journal of Environmental
Health, Vol. 29,72-74, 1987

Indian Journal of Environmen.
tal Protection, Jan, 1986

Asian Environmcnt, Vol. 5 (l)
1986

Annual Conference of IAWPC
at NEERI, Nagpur on Oct.
18-19, 1986

J. IPHE (I) No. 2, l-9, April-
June, 1986

Indian Journal of Environmen-
tal Health, 28 (37 : 247-249,
1986

Environm€nt & Ecology, 4 (2),
l9l-196, 1986
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28. Hasan, M. Z.
Pande, S. P. &
Saxena, K. L-

8. Hasan, M. Z.
Pande, S. P. &
Saxena, K. L.

30. Hasan, ht. Z.
Pande, S. P. &
Saxena, K. L.

31. Juwarkar, A. S.&
Shende, G. B-

32. Juvarkar, A. S.8
. Shende, G. B.

33. Juwarkar, A. S. &
Subrahmanyam, P. V. R.

34. Kaul, S. N.
Gadkari, S. K-
Badrinath, S. D.&
Deshpande, Y. P-

35. Kaul, S. N.
Badrinath, S. D. &
Swarnakar, N. C-

36. Kaul, S. N. &
Sundarcsan, B. B.

37. Kaul, S. N.
Shivraman, N.
Kumaran, P.
Pandey, R. A.
Swamakar, N. G.
Parhad, N. M. &
Raman, V.

Heavy metals in aquatic
enviroo rnent

Estimation of Cyanide and
their removal by biological
methods

Separation and Precaution
Techniques in Water Qua-
lity Monitoring

Interacion of Cadmiurn,
Lead : Efrect on growth,
yield and content of Cd
and Pb in Bzrely (Hirdeum
Yulgarc)

Behari:ur of Cadmium in
Calcaneous Soil : Transfo-
rmati.on, Growth, Res-
ponse and Uptake by
plants

Impact of pulp and . palrr
mill wastewater on soil
and crop

Biogas from Industrial
waslewalef

Power Consumption, For-
mulation of Pitch Bladed
Surface Aerator

Turbulencc : A Signiflcant
Parameter for dcsign of
Activatod Sludge System

Activatcd sludge pilot plaDt
plant for the trertment of
Phenolic Wastewatcrs

Journal of the Water Works
Association XVIII (2) t5f t59,
1986

Tndian Sciencc Congress, 74th
Session, Bangalore Jan. 3-8,
1987

Indisn Sciencc Congress, 74th
Session, Bangalore Jan. 3-8,
t987

Indian Journal of Environ-
mental Health, 28(5), 235-243,
t986

fnbrnationaj Symposium on
Environmental Pollution &
Toxicology, at Hong, Kong, Aug.
1986

Water Sci- Tech., 19, 691, L9t7

J. Inst. of Public Hlth. Enginers,
No. 3 Vol. 1986, pp. 5-17, t986.

J. Inst. of Public Hlth.
Engineers (tndia), June 1986.

J. Inst. Public Hlth. Engine€rs
(India), June 1986.

J. Chem. Engg World, XXI,8l,
Oct. 1986-
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Name of Author (s) Titlc of the papcr Published in /presented at

39.

40.

38. Khan, A. N. Biological Approach to the
Rotating Disc Wastewater
Tr€atment Process

Ion Chroratography : Pri-
nciples and applications in
environmental analysis

Ecosystem approach of
Biological monitoring of
Water Pollulion

J. of Industrial Pollusion Con-
trol, Vol. 2, No. 69-79, Dec-
1986.

Indian J. of Environmcntal
Healtb, Vol. 28, No. 4' 324
(1e86)

Prescnted at lle tndo-Us Joint
Workshop on Biomonitoring
and Bio-conservotion in recei-
ving walers by the Central
Grogr Authority at Jawaharlal

Ncbru UniversltY' New Delhi,
Nov. 10-14, 1986.

WHO Workshop on Environ-
mental H€slth and Housing in
Rural rnd Urban DeveloPment
Policies. at Madras, SePt, 23-
26,1986.

All India Convention on Water
and Air Pollution at Bombay,
Nov. 19-22, 1986.

Sixth All-India Congress on
Respiratory diseases at Bombay,
Dcc. I l-14, 1986.

Workshop on Industrial effu'
cnts monitoring of qualitY &
Pollution ConFol at BombaY'
Dec. 29-31. 1986.

National Seninar on Pollution'
it$ control & disaster Planning
at Birla Collcge, KalYan' SePt-

1986.

Annual Confgrence of IAWPC'
at NEERI, Nagpur' Oct. 18-19,

1986.

Kondawar, V. K-
Bhave, V- R.
Thakkar. (Mrs.) N. &
Muthal, P. L.

Krishnamoorthi, K. P. &
Sarkar, (Mrs.) Rekha

.fl. Kshirsagar, S. R,

42. Kulkarni, P' B,
Bbol., A. G. &
Bel, A, S"

(i) Housing and Environ'
mental Health

(it Selection of approPri-
technology for
pollution con-

(iii) Air Pollution SurveY
ofChembur, TrornbaY
Area

(iv) Basic conce?ts and
parts of cfruent treat'
dent Plant

(v) Control of Pollution
in Small Towns and
Rural Areas

Colour removal bY Granu-
lar ActiYated Carbon

ate
waler
lrol

<t



43. Kumaran, F.

tl4. Mhaisalkar, V. A.
Paramasivam, R. &
Bhole, A. G.

45. Mishra, R. P.

46. Mudri, S. S.

Y€nkat Rao D,
Rama Rao, K. G.
Rama Prasad, R. V.
Ravishanlar, V.
Pampattiwar, V. L.
Aggarwal, A. L, &
Murty, Y. S.

47. Nandy, T.,
Pathe, P. P.,
Kaul, S. N.,
Badrinath, S. D.,
Swarnakar. N, G., &
Gadkari, S. K.

48. Nanoti, M. V., &
Nawlakhe, W. G., &
Kulkarni, D. N.

{9. Nanoti, M. v.,
Bulusu, K. R., &
Rao, C. S. G.

50. Nanoti, M. V. &
Nawlakhe, W. G.

Developm€nt in Biotech-
nology on toxic lvaste
treatment

An Innovativ€ Technique
for Determining Velocity
Gradient in Coagulation
Flocculation Process

waste water Recycling for
Pollution Control

Amtrient Air Quaiity at
Visakhapatnam - A Case
Study

Proceedings of Symposium on
Environmental Biology & Coas.
tal Ecosystem, Academy of
Environmental Biology (India),
1986.

Water Research, Vol.20, No,
10, pp. 1307-t314, (198Q.

Proceedings of National Semi-
nar on 'Air and Watcr Polltion'
st University College of Engi-
neering, Buda -(Orissa), on
April 14;1986.

Indian iournai of Environmen-
tal Health, Vol. 28 No. 4, 2821-

295, (1986).

Oxygenation capacity of
Mechnical Aerators for
Water Treatment

Journrl of Indiso Water Works
Association, April 1986.

Non{onventional Tech-
nologies for Rural Drink
ing Water

Water Resources & Quality
of Lakshadweep

Operational cxpcriencEs
on water with Special
Reference to thc Defluori-
dation Plant at Kadiri

Indusrial Engineering Journal,
Vol. XV, No. 9, 10-18, Sept.
1986.

'Futurology Workshop to
identify the Science & Techno-
log5l Input for Lakshadweep' at
Rcgional Research Laboratory,
Trivandrum, July 2l-23, 1986.

Pr€s€trtcd &t the Internstional
Workshop-cum-Conferencc on
Fluoridc & Dctrtal H€alth.
Madras, Jan.S, 1987.
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Name of Author (s) Title of the paper ,Published in/presented at

52, Nashikkar, (Mn.) V. J.' Efect of Chromium and Annual Conference of Indian
Wachasunder, S. D., & Cadmium on plant growth Association for Waler Pollution
Chakrabarti, T. and yietd of pea (Pisum Control, at NEERI, Nagpur,

sattuum) s;nd nitrification Oct. 18-19, 1986
process in sludge amended
soil

53, Nath, K. J' - . . On-site water treatment International Conference on' Badrina1h,.9,'D:& -' - '' 'facilitids for.-Watei SupFty ' . Water Supply and Mid-term
Kaur,.$N. j. - - r .scherFes.. --..,. 

....., 
-_ .,3*lT;ff:::;s rlrjl*?f

UK. Jan. ?. 1986

51. Nashikkar (Mrs.) V. J.,
Chakrabarti, T., &
Shende, G. B.

Nawlakhe, W. G.
Nanoti, M. V. &
Bulusu, K. R.

Nawlakhe, W. G.
Kutkari, D; N. &
Lutade, s, L.

Nema, P.,
Shivastava, S. K.,.
Deshkar, A. M.,
Kankal, N. C.,
Gokhe, B. H., &
Mehta, C. G.

Nema, P.,
Shrivastava, S. K.,
kankal, N. C.,
Mehta, C. G. &
Gokhe, B. H.

58. Pande, S. P-
Hasan, M,2., &
Saxena, K. L.

Etrect of Cd and Cr in
Sludge amended soils on
the Enzymatic Activities
and Growth of Maize and
Pea.

Rural Water Supply Sche-
rnes in Gujarat-Mainte-
nance & Management

International Symposium on
Environmental Pollution and
Toxicology at Hong Kong, 1986

Indian Journal of Enuironment
Health, No. 4, 196-302, Vot 28,
1986

J, Institution of Engineers
(India), 1986.

54. Defluoridation of Water Presented at the Indian Water
Congress, New Delhi, March
ll-13. 1987.

Iron and Manganese
Removal

Pilot plants studies on
anoxic lagoon (Series)
System for sewage at
Ahmedabad

-do-55;

56.

51.

Nitrate and Nitriles Envi-
ronment : An Overview

Journal of Indian Wates Works
Association, XVIII (2), 201-208
( l9E6)

:y



Name of Author (s) Title of rhe paper Published in/presented at

59. Pande, S. P.

Pandey, R. A,, &
Kumaran, P.

Paramasivam, R.,
Jan Teum Visscher &
Santacruz, M,

Paramasivam,. R,,

A field testing ampoule
(chromempoule) for eolu.
ble hexavalent chromium
determination in drinking
waters.

A modified method for
thiocyanate €stimation

IRC's Slow Sand Filtration

Indian Science Congress, Bang-
alore, Jan, 3-8, 1987

Indian Journal of Environmcntal
H€alth, Vol. 28, gGl0/,,1986,

Waterlines Journal Vol 4,
No. 3, January 1986

60.

61.

62. Unaccounted for Water in
the Distribution System

Proc. ofr National Seminar on
'Water & ..Sewerage Tirifl,

Sept,9-ll, 1986

IAWPC Annual Conference at
NEERI, Nagpur. Oct. 18-19,
1986

' ' Ministry of Urban Developm€nt''Govt, of Indla, New. Delhi,

63, Rao, D, S.,
Reddy, R. C.,
Murahari, Rao
Rama Rao, K. G.,
Vitthal Rao, M., &
Gajghate, D. c.

Reddy, M. K.

Wast€water treatment &
disposal of BHC plant
efruents-Acas€$tudy

64. Ass€ssment of particle siz€
from selected industrial
emission sources

(i) New Directions to
future water quality
legislationson specia-
tion of heavy metals.

(ii) Recent Advances in
Environmental Moni-
toring Analytical
Technlques.

Elcctro4nalytical techni-
ques for tle measurement
of trace/toxic pollutant in
aquatic environment.

Indian Journal of Environmental
Health, Vol. 29, 3944, 1987

National Seminat on Air &
Water Pollution held at Univ.
College of Engg., Burla, April
12-14, 1986.

National Seminar on Environ-
mental Pollution Control &
Monitoring, CSIO, Oct. 2l-23.
1986.

National Seminar on physico-
chemical methods, Environment,
Molecular structure, Tirupati,
Nov. 2zt-26, 1986.

65. Sarin, R,

66. Sarin, R.

67. Sarin, R,

f,)



Name of Author (s) Title of the paPer Publtuhed in/pr€sen&d at

68. Sarin, R.

69. Sarkar, (Mrs) Rekha,

Ktishnamoorthi, K. P'

Chaudhari, P. R.' &
Rao, A. V' J'

70. satyanarayan, (Mrs) s.'
Kaul, S. N.
Badrinath, S. D" &
Gadkari' S. K.

?1. SatYxnaratan, (lvlrs) S',

Wate, S. R.,
DeshPande, C. V.' &
Srinivssan, M. v.

72. Saxena, K. L.'
Kaul, S. N..
Hasan, M.2.,
Gadkari, S. K., &
Badrinath, S. D.

73. Saxena, K' L.,
Hasan, K. L.'
Pande, S. P'

74. Seth, A. K.

75. Sharma, H. C.

?6. Shekdar, A. V.'. 
Bhide, A. D', &
Krishnaswimy, K. N'

National' Water Quality
Monitoring Programme -
Some areas recognised
being deficient

Ecological resPonscs of
fresh water PeriPhYton
community for watet qua'
ity evaluation

Biogas from Anaerobic
Digestion of Human wastes

Eflects on Nitrogen SuPP-

lementation of Biogas Pro-
duction from Cattle Dung

Packed bed anaerobic reac-

tor for treatment of meat
wastes

National WorkshoP on Water

Quality Monitoring held at

Central Board for Prevention
& Control of Water Pollution '
New Dethi, Dec. 1!17' 1986'

IAWPC Annual Conv€ntion, at
NEERI Oct. 18-19' 1986'

National Conference on Consor-

tium of Rural Technolory at

Aug. 12, 1986.

Asian Envitonmenl Vol. 8 (2)'

1986.

Asian Environmcnt, Yol' 8 (2)'

2V24, 1986.

Nitrogenous Pollutants and

alkalinitY in aquatic envi-

ronment

Monitoring of Air Pollu-
tants and aPProach in evol-
ving well defined monito
ring network

Response of Wheat Plants
to Hydrogen ffuoride fumi'
gation

Inventoty Theoretic APP-

roach to Dustbin Capacity

Indian Science Cong€ss,74th
Senssion, Bangalore' Jan. 3-8

1986.

Procecdings of National Seminar

on Efects & Remedies of Poltu-

tion in General and ImPact of
Small Scale IndustrY on Deve'

lopment & Environment (1986)'

International WorkshoP'cum-
Conference on Fluoride &
Dental Health' at Madras, Jan'

5-8, 1987.

Asian Environment' 8' (l)' G9'
1986.
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78.

Shekdar, A, V.
Bhide, A. D., &
Tikekar, V. G,

Shende, G, B,

Shiraraman, N., &
Parhad, N.M.

Swaminathan, (Mrs) K.,
Kondawar, V. K.
Chakrabarti. T-, &
Subrahmanyam, P. V. R.

Swaminathan, R., &
Subrahmanyam, P. V, R.

Tapan Routh.' &
Dhaneshwar, R. S.

Thakre, (Mrs.), R. A.

Thakr€, (Mrs.), R. A., &
Krishna, (Mrs.) Meera

Optimization of routes of
refuse transportation vehi-
cles

Agronomical aspocts of
Wastewater irrigation

Biodegradation of phenol
and cyanide by pure and
mixed cultures.

Identification and Quantifi-
cation of Organic$ in Nitro
Aromatic Wastewaters.

Treatm€nt and disposal of
phenolic wastes

Anaerobic Treatment of
Distillery Spent-wash

Impact of Indian Lime Kiln
Emissions on Flora : A
case study.

Women and Industrial
Environment Management

Indian J. of Environmental
Health Vof . A, Lls, 1967.

Regional Workshop on Treat-
ment and Reuse of Sewage
Effiuent for irigation, organize
by FAO at Amman, Jordan,
August 10-13, 1986.

Indian Journal of Microbiology,
25,79, 1985.

Indian Journal of Environmen.
tal Health, Yol.29,32-32, 1987

Workshop on Water Pollution
Control held at PCRI, BHEL
Hardwar, July l&19, 1986.

Indian Journal of Environmen.
tal Health Vol. 28, No. 2 1986.

National Workshop on Buil.
ding Material Technology,

Delhi, March ll-la 1987.

National Seminar on Role of
Women in Agro - Industrial
Perspectiv€ for Environmental
R€constructioD, at ICAR, New
Delhi, Dec. 9-10, 1986.

J. of Indian Water Works Assn,
xvlrr (4),315-316, 1986.

IAWPC Annual Conference at
Nagpur, Oct. 18-19, 1986.

Indian Science Congress, ?4 th
Session, Bangalore, January 3-8
1987.

'i9.

80.

81.

82.

83.

84.

Thakkar, (Mrs.) N. &
Pande, S. P.

86. Thakkar, (Mrs.) N.

87. Thakkar, (Mrs.) N. &
Saxena, K. L.

Study of Organa{hloro-
pesticides in some urban
wat€r sources.

Pesticides pollution levels
in urban water r€sources.

Performance evaluation of
ACC and GAA to remove,
prp' DDT, pip' -DDE and

P. p'- DDT'
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88. Wase, R. C. A Study on Fringe benefits
with special reference to
personnel of NEERI,
Nagpur

Efect of boron on biogas
production from Acetate,
Cow dung

Anaerobic treatment of
distillery wastewater - A
phase separation concept

Hydrogen production in
anaerobic digestion - A
possibility

Biogas augmentation by
Trace Elements

Nagpur University, Nagpur,
April 1986.

89. Wate, S. R.,
Chakrabarti, T., &
Subrahmanyam, P. V. R,

Wate, S. R.
Ramteke, D. S.

Moghe, C. A.

Indian Journal of Environmental
Health, 28 (3), 203, 1986.

All India Seminar on Water
Quality Ground Urban, Eco -
system & their Management,
Chhindwara, Dec. 27-29, 1986.

National Syrnposium on Environ-
mental Biotechnology, Nanded,
Dec. 28-30, 1986.

ll th Conference on Energy from
Biomass and Waste st Orlando,
Floride, Ivlarch 16-20, 1987,

90.

91. Wale, S. R.

92. Wate, S, R,
Chakrabarti, T. &.
Subramanyam, P. V. R.
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Sr. Name of ftc Committee,
No. Committee Numb€r

Name of the Representative

Principal Mcmbcr (P)
Alternate Member (A)

APPENDIX

MEMBER,SHIP OF BI,'REAU OT'INDIAN STANDARDS COMMITTEES

l/

z.

l Concrete pipcs Sub€ommittre
BDC 2:6

Sanitary appliances and water littings
Sectional-(:ommirtee
BDC 3

Domestic and municipal water fittings
Sub-Committee
BDSC 3:2

Water meters Sub-Committee
BDC 3:4

a) Panel for safety in handling 4nd use of
asbcstos
BDC 2:31P.2

Water Works nttings Sub-Committec
BDC 3:5

Plastic pipes Sub-Committee
BDC 3:8

Panel for Wster supply and plumbing
BDC 13:P 4

Fluid flow in closed circuits
BDC l7:3

Dilution methods SuHommittcc
BDC l7:7

Water supply & sanitation Seetional-
Committee
BDC 24

Water supply snd plumbing Sub-Committee
BDC 24:I

A. W. Deshpandc (P) ,

B. V. Kale (A)

A. W. Deshpande (P)
R. C. Dlxit (A)

A.. W. Dcsbpande (P)
R. C. Dixit (A)

N. G, Swarnakar (P)
R. c. Reddy (A)

M. V. Nanoti (P)
D. M. Dharmadhikari (A)

A. K. seth (P)
S. M. Tamhanc (A)

R, ParamasivaE (P)
(Mrs.) S. S. Dhege (A)

V. A. }lhairaltar p)
P. NGme (A)

A. W. Dtxhpqndo (P)
s. N. Dtono (A)

D R6guraman (P)
R Ii Pand( (A)

A. Raman (P)
P. V. R- C. panicker (A)

V. A.'Mbaisalkar (p)
c. V. Chalpatirao (A)

4.

.,

10.

I l.
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14.

12. Drainagc Sub-Committcc
BDC 24:2

13. Public Hcalth Engg. Equipment
Scclional Commitlee
8DC !rc

Watcr treatmant cguipmont Sub-Committec
BDC ut0: I

Westewalcr trclment cquipment Sub-
Committe€
BDC l(}:2

Cuiding o,ommitt€! for Nalional B$ikling
Code
BDC 54

Pancl for plumbiog scrvices

BDC 64:P-16

18. Composition of panel for industrial building
BDC 64:P-21

19. Pancl for €nvironmcntal pollution conlrol
BDC 64:P-23

20. Civil Engincffing Division Council,
CEDC

21. Chcmical Divirion Council'
cDc

22. Watcr Scctional Comniltcc
CDC:26

23. Pancl for zugar and food industries
CDIC 26:P-12

24, Panel for pulp and papcr industry
CDC 26 : P-13

25. Pancl for leather and qllicd industries
CDC 26:P-14

s. K. Gadkari (P)
V, P. Deshpande (A)

A. K. Seth (P)
R. Paramasivam (A)

R Paramasivam (P)
N. G. Swarnakar (A)

A. S. Bal (P)
S. D. Badrinath (A)

S. K. Cadkari (P)
P. Nema (A)

D. Raguraman (P)
S. K. Gadkari (A)

S. K. Gsdkari (P)
R. C. Reddy (A)

R. S. Dhancshwar (P)
V. Haraprasad (A)

A. Raman (P)
A, K. Seth (A)

P. V. R. Subrahmanyam (P)
A. Ghosh (A)

R. Paramasivam (P)
M. V. NaDoti (A)

M. V. Srinivasan (Convenor)
P. Kumaran (A)

P. V. R. Subrahmanyam
(Convenor)
A. S. Bal (A)

S. D. Bsdrinath (P)

(Mrs). S. Satyanarayan (A)

16.

17.
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26. Panel for textiles and allied indusrries
CDC 26:P-t5

27 - Panel for dye and dye intermediate
Industries
CDC 26:P-22

28. Panel for fcrtilizer industry
CDC 26:P-16

29. Panel for pesticides industry
CDC 26:P-19

30. Pancl for drugs, pharmaceuticals snd fine
chemicals indDstries
CDC 26:P-20

31. Panel for polymer based indusrries
CDC 26:P-2i

32. Panel for iuorgaic chemicals based
i ndustries
CDC 26;P-23

33. Panel for sewage cffuents
CDC26:P-A

34. Panel for methods of test for water and
effiuents:
CDC 26:P-l

i) Bacteriological and Viological methods

ii) Pbysical and chemical melhods

Pancl for trealment of water for cooling
syslems
CDC 26:P-7

Panel for glossaay of terms for warer
CDC 26:P-8

Pancl for mines and metal based industrics
CDC 26:P-18

R. K. Pandir (P)
S. S. Mudri (A)

R. K. Pandit (P)
S. S. Mudri (A)

K. L. Saxena (P)
T. Chakrabarti (A)

P. Kumaran (P)
D. G. Kshircagar (A)

J. S- Gadgit (P)
R. K. Pandir (A)

R. K. Pandir (P)
T. K" Srinvasan (A)

J. S. Gadgil (P)
R. K. Pandit (A)

A. Ramrn (Convcnor)
A. N. Khrn (A)

P. M. Phirke (P)
S. R. ,oshi (A)

S. P. Paodc (P)
M. V. Nanoti (A)

.L S. Bal (P)
R. Sarin (A)

S. G. Bhat (P)
S. K. Kerarwani (A)

K. L. Saxcna (p)
S. P. Prndc (A)

J)-

36.

5t-
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38. Panel for sater filtcrs
CDC 27:3:P-l

39. Air Pollution Scctional-Commillee
cDc 53

40. Tcrminology Sub-Committee
CDC 53: I

41, Metbods of samplint & analYsis
Sub-Committee
CDC 53:2

42, Ambicnt air qualily sub-Coomittee
CDC 53:3

43. Code of practice for control of air pollution
CDC 53:4

44. Micrometeorological tcchnigue and land use

SuHommirlee
CDC 53:5

45. Emission standard for cbemical ferlilizer
and petrolcum industries
CDC 53:P-2

46. Panel for emission standards for cement,
glass & cenmic industries
CDC 53:P-3

47. Panel to deal with 153 Documents

CDC 53:P-4

48. Solid waste Se ctional Committee
CDC 54

49. Panel for m€tbod of sampling & lcst for
solid wastes

CDC 54:24

50, Panel for steel mill solid wastcs

CDC 54:2:3

51. Panel for flYash

CDC 54:P-6

P. Kumaran @;
N. Shivraman (A)

A. L. Aggarwal (P;
P. K. Yennawar (A)

S. K. Kesarwani (P)

S. G. Bhat (A)

P. IL Yennawar (P)
G. H. Pandya (A)

V. L. Pampattiwar (P)

N. S. Manthapurwar (A)

A. L. Agatwal (P)
G, H. Pandya 1A)

V. L. Pampattiwar (P)
s. Pentu saheb (A)

A. L. Aggarwal (P)
V. l. Pandi. (A)

A. L. Aggarwal (P)
N. S. Phadke (A)

K. R. Bulusu (P)
P. K. Yennawar (A)

A. D. Bhide (Chairman;
A. V. Shekdar (A)

S. K. Titus (P)
V, P. Thergaonkar (A)

S. K. Titus (Convenor)
M. S. Olaniya (A)

A. D. Bhidc (P)
S. K. Titus (A)
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54.

)J.

Pancl for solid wastes for ccramic &
refractory iodustries
CDC 9:P-8

Panel for solid wastcs from coal mining anrt
vashery industries
CDC 54:P-8

Urban Solid'Wastes Sub-Commitrees
CDC 54:2

Panel for collection, tranportation disposal
& utilisation urban solid wastes
CDC 54:2:5

Agricultural Residues and Rural Waste
Su b-Committce
CDC 54:3

Envitonmental Protcction Advisorv
Committce
EPAC

58. Panel for test equipment for waste quality
LTDC 2l:p-3

59. Metcorological lnstruments, Sectional-
Committee
EDC 69

60. Hygenic Codes Sub-Commirtec
AFDC 36:5

61. Composition of Sub-Commirtee on
Anti-Pollution device for pesticide residuc
EDC 38:20

62. Composition of expert panel on Mcthods of
sampling for pcsticide residuc.
AFDC 67-P-4

63. Composition of Ad-hoc Group to cxamine
rhe suirability of rhin walled flexibte quick
coupllng
sMDD 22lAG-2

M. S. Olaniya (P)
A. D. Patil (A)

A. V. Shekdar (P)
S. A. Gaikwad (A)

A. D. Bhidc (P)
S. K. Titus (A)

A. Y. Shekdar (Cotvclor)
S. A. Gaikwad (A)

C. K. Kalc (P)
A. S. Juwa.kar (A)

K. R. Bulusu (P)
P. Y. R. Subrahmanyam (A)

V. R. Bhavo 1P)
V. R. Apee (A)

V. Muralidhar (P)
V. R- Bhav€ (A)

P. V. R. C. Panicker (p)
(Mn.) A. S. Gad&ari (A)

V. s. Pandit @)
S. V Dcshpandc (A)

M, Z. Hasan (P)
(Mrs.) N. Thakkar (A)

A. Raman (P)
V. A, Mhairatkar (A)

<?
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APPENDIX-YIN

MEMBERSHIP OF COMMITTEES

Sr. Name of the Committee
No. (Authority/DePartmcnt)

Namc of the
Mcmb€r/Rcprescntativo

l. Sreering Committee for Engincering

Colleges, Govt of Maharashtra

2. Member, Advisory Board for the Narmada

Ptanning AgencY, Govt. of M. P'

3. Task fcrce for recommending creation of

facilities for environmental researcb, M' P'

Council of Science and Tecbnology Bhopal

4. Technical Advisory Commiltee, Assam

Pollution Control Board : Member

5. Chairman Committec for Developmant of
of mobilc and stationary laboratory fcr
ENERO Ofiice of Central lJoard for Pollu'

tion Control. Ne rv Dethi

6. Committce Member for indcpth ecological

studies on tbe Hoothty stretch of the

River Ganga of Central Board for Pollution

Control, New Deihi

7. West Bengol Slale Environment Committce'

Calcutta

A. S. Bal

A. S. Bal

A. S. Bat

A. K. Basu

A. K. Basu

A. K. Basu

A. K. Basu

8. Tcchnical Advisory Commiltee on Air A' K' Basu

Pcllution of West Bengal Pollution Control

Boatd, C alcutta

9. Technical Advisory Committee on Air A' trL Basu

Pollution and Watcr Pollution of Bibar

State Pollution Control Board, Patna

10. Expert in tbc study grouPs on ' A' K' Bssu

(a) Environment Ssnitation and Health

Care

&



(b) Waste Rerycling, Sanitation of thc West A. K, Basu
Bengal Science and Technology Commi.
ttec - Govcrnmcnt of Wcst Bengal

ll, Committee on Sciencc, Tcchoology and C,S.G. Rao
Environmcnt, Govt, of Kcrata

12. Technical Committec, Punjab Board for A. Ramau
Control & Prevention of Water Pollution

13. Commirtce of Ocean Pollution Control,
organiscd by the Department of ocean D' Raguraman

Development, New Delbi.

i{ N{ember - Technicat Advrsory Coomince A. D. Btide
on.Solid Fuels'of Deptt. of Non-Cooven-
tional Encrgy Sources, Govt, of India. New
D€lhi

15, Chairman of Expert Committcc on Pulp
and paper Industry, constituted by Depart. P' v' R- subnhmeryrm

ment of Environment, Ministry of Environ-
ment and Forests, New Delhi

16, Environmcntal Planning and Coordination
comnrittec for the Ministry of pciroleum R' swinin han

and Notural Gas.

17. Evaluation Committec for Technology
Evaluation aud Norms in paper 8nd pulp R' sweninathn

macbincry : National Productivity Council,
New Delhi

lE. Nominated by NEERI, as member of a team R' Swaninathan &
appoinred by centrat water porution T' chakmbarri

Control Board to carry out EIA for pro-
posed fcrtilizer plants to be sited at
Kakinada, A. P,

19 Er,pert Committec of the Ministry of Urban S. D. BadrinathDcvelopmcnt for rcvising and updating of
and manual on scwagc treatmcnt

20. Task forcc on Bio-gas gcneration from S. D- Bedriufi,Nigbt Soil', Deptt, of Non-ConvcDtioDal
Eaergy Sourcc, Govt. of lndio
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2t. Mcnber of Stecring Conmittcc on Ganga
Action Plan, Govt. of India

High Level Technical Committec : Nalional
Institute of Hydrology, Roorkee

O National Committee on Dcvelopment
of Methods for gainful utilisation of
community and itrdustrial waste-
waters for irrigation, Central Board
for Prevention aod Control of
Pollution

(ii) Pesticid€s Environmenhl Pollution.
Advisory Committee, MiniitrY of
Agricultute, Covt. of India

(i) National Commitlec on r fastcwaler

Quality Motritoring instrum€nts s.l
uD bY Central Board for Conlrol of
Waterlollution, New Delhi

(iD Expt Committcc for setling uP

National Envirottmental Monitoring
Organization (NEMO) in India,

Dcptt. of Environment & Forests,

New Dclbi

(iii) Expert Committee for dtawing out a

Comprehensive PIan on Manpowcr
DeveloPment & Training, Ministry of
Urban Dcvelopn€nt, Covt. of India'
Ncw Delhi

Advisoty Committee on Environmental

Planning and Coordination of Oe Ministry

of Pettol€um atrd Natural Gas, Govt' ol
India, New Delhi

Membcr, Biogas from Induslrial Waslewat€r'

Deptt. of Non-ConveDtional En€rgy Resout'

ces, New Delhi

(D Expeft Member in the Sutabh Tccb'

nology AdvisorY GrouP

S. D. Badrioath

V. P. Thergaonkar

G. B. Sbcnde?3.

c. B. Shende

R. Sarin

R; Sarin

R. Sarin

t( K. S. M. Rao

26. S. N. Kaul

S. D. Badrinath27.
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(ii) Exp€rt Committee by rhe Sulabh
I$tersatiooal-to provide guidancc on
various aspecls of soil and water
pollution from on-site sanitation
facilities - one year

(iiD Project advisory committee for' R & D Projects in thc field of Bio-
eas t€chnology, Sulab International,
Patna

S. D. Badrinarh

S. D. Brdrin rtlr

.28. Expert Committee on iand disposal of dis-
:.-., .larsl-of paper Eill wqstewatbt.of Hioriir-.

stan Paper Corporatiori

(D Member - Academic Sub-commilt€c
of M, Phil, Course (Environmental

, Scicnce) Calcutta University

(ir) Member, Advisory Committec of
, Oceat Development & Environment,

constiruted by Jadhavpur universitl. .

n:'.. (i).. . Faculty of Engineering Studies, Uni. , . . ,

versity of Science:& Technology': :, ''

,A. S. Juwarkar

A, K. Basu

A, K. Brsu

C. S. G. Rro

Cochin

(iD Tcchnical Advisory Committpe of
Karnataka State Pollutioo Ceotral
Board

Emergency plan to abate ammonia
pollution set up by District Collector

- Ernakulam

C. S. C. Rto

(iii) C, S. G. Reo
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APPENDIX-IX

HONOURS & AWARDS

Sr. No. Name Award/Honour/Dcgree Awardcd by'
Programmee & Purposc

l. 2.

l. Dr. S. R. Joshi Member on Board of Studica in Maratbwado University,
Zoology of Maratbwada Uoivcr- Autangabad
sity, Aurangabad for a period of
thre€ years

2. Dr. R. Sarin Dwigbt Eisenhower Fellow for thc Eisenhowcr Exchroge Fel'
year 1987 from India. Invitation lowship! Inc. USA. July
.o visit USA for three montbs i986

3. Dr. K. Surya Mohan Rao Invited to accompany High Powcr Indian Metcorological
Delegation to USSR under S & Dcpt., Govt. of India'
T programmc Novembcr. 1986

4. Dr. R. Sarin Appointed Member of JTG for Slandarrd Method Comm-
scction of Standard Mctbod for ittec of IWWA, WPCP-
Examination of Water IPHA

5. Sbri V. P, Thergaonkar Ph. D. in Chcmisfy. Thesiseotillcd NagPur Univcrsity
Chcnical naturc of claYs and
their role in coagulation. His re-
search guide was Dr. O' B. Thakre,
formet Professor of ChcmistrY,
nstitutc of Science. Nagpur

6. (Mrs.lBhanumari Swamy Cash Award of Rs. 450/- for pass- NEERI
ing Hindi (Pravccn) Exam.

7. Dr. K.P. Krishnamoorthi l) Editorisl Boards

i 1 Acadcnry of Environme-
nral & Pollution Reseatcq

2) Ivlcmbcr of Boards of Studics
of:
i ) Bhopel Univcrsity, Bhopal Univcrsity

Sub : LimnologY

ii) Bharsthiar Uoivcrsity, BharatiiarUnivenaty
Coimbatore (T. N.) Sub : Coinbatoro
Zoologl,
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8..Dr. S. R. Joshi &
Dr. N, Shivraman

9. Shri S. D. Dcehpandc

Co-opted as Members of Board of
Studdies in Biochcmistry & Mic-
robiology.

Awarded Ph. D, in Ch€mi8rry,
Thesis entitled ,,Studics on Biode-
gradatioo of someorganic chemical
industries in aqueous system"
His research guide was Dr. Tspan
Chakrabarti, Scientist, NEERI.

Awarded Ph, D. in Cheoistry.
Thcsis entitled "Studies in waste-
watcr trcatmcnt with particulaf
reference to chemical aspects invo.r
lved'l. His research guide was Dr.
M. S, Mayadco, Head, Dept. of
Chemistry, Ramnarain Ruai Coll-
age, Bombay.

Awarded Ph. D. in Civil
Engineering. Thesis entitlcd
"Anacrobic Contact Upflow
Reactor for the Treatment of
Distillery Waste". His rcscsrch
guidc was Dr. S. N. Ksul, Scicn-
tist & Head. Wastcwatcr Engince-
ring Division, NEERI

Award for Bcst Paper entitled

'.Anacrobic Suspeodcd and Atta-
ched Growth Systcms for Wastc-
watd Treatment" pr$cntcd at
Bangalore in Fcb. 1987

Nagpur University

Nagpur Univcrsity

10. Shri R. K, Pandit Bombey University

Nagpur Univcreity

12, A. N. Khaa Nationsl Coovcntion of
tho Institution of Public
Hcalth Engioccrs (India)
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APPENDIX-X

DEPUTATION AAROAD

Sr.
No,

Nsmc Programme and Date

l. Shri R. Paramasivam Invited as expert to deliver lectures in training
courses held at Asian Institute of Technolog5l'

Bangkok organised by CEFIGRE, France, in
tn'o assiSnments,
May 12 & July l-2, 1986

Deputed under the Colombo Plan to Japan for
training in Solid Waste MansS,ement and

Night Soil Treatment,
May 26 to August I, 1986

Deputed to Jordan as FAO Consiltant for
Wastewater Utilization in Agrioulture,
July 25 to August 15, 1986

Deputed under the Government of Netherlands
offer of training under the Netherlands Fellow-
ship Programme for course in Sanitary Engi-
neering I & II at the International Institute
for Hydraulic & Environmental Enginecring
(IIIE) Delft, The Netherlands
October 1986 to Sept 1987

Deputed to USSR, to accompany official dele-
gation to Moscow, led by Director General,
Meteorological Department to finalise projects
under the Indo-USSR Cooperation in Science

& Technology on M€teorology,
Nov. 9-15, 1986

Invited to Barrgkok, to attend organisational
meeting on NIEM, UNEP,
March 9-12, 1986

Dcputed to USSR, to attend a training course
on Integrated Planning, for Human Settlements
to improve environmetal conditions,
March 17-27, 1987

2 Sbri A. V. Shckdar

3. Dr. G, B. Shende

4. Shri P. S- I(cllar

5. Dr. K. Surya Mohan Rao

6- Prof. P. Khanna

7. i ) Dr. K, Surya Mohan Rao
ii) Shri V. Muralidhar

70



APP ENDIX-XI

PATENIS

Sr. No. Patents Inventor & Date of Filing

l. An Improved Device for Aeration of
Liquids

Patent No. DEL/351/86

2. An lmproved Rotating Biological Rope
Contactor for the treatment of Biodegra-
dable wastes

No. DEL/90/86

S. N. Kaul &
IL J, Patil

2t-4-1986

A. S. Bal,
A. N. Khan,
H. J. Patil &
A. C. Manuel
17-3- I986

APPENDIX_XII

Actual

BUDGET

Expenditure 1986-87

Capital Plan

Non-Plen

Plan

Non-Plan

(Rupecs in Lakhs)

81.396

2.672

I1.300

205.595

Recurring :

Total Plan

Non-Plan
92.696

m8.267

Grand Total :

7l

300.963



APPENDIX-XIII

VISITS OF WHO FELLOSE

l. Mr. Abul Chafore July 2l - Aug 14' 1986

. Chief of Toxicologlcal Laboratories
Sanitary Station
Afganistan

2, Mr. Md. Shahjahan Mallick Sept. 8-12, 1986

DPHE, Bangladesh

3. Mr. Quazi Khawaza Baksh Sept.8-12, 1986

Executive Engineer
DPHE
l2lC, Dilksha C/A
Dhaka, Bangladesh -

4, Mr, Md. Shamsul Huda
Executive Engineer
DPHE
l2lC, Dilksha
Motijh€el CIC
Dhaka, Bangladesh

Sept. 8-12, 1986
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APP EN DIX-XV

DISTINGUISHED YISITORS

Sr. No. Name Date (s)

l) Mrs. Gita Mukherjee
Member of Parliament
New Delhi

May ld 1986

2) Mr. Nornan J. Weinstein Sept. 18, 1986
Resource & Environment Conservatiotr
New England, Workster
MA OI3I, UK

3) Mr. Shantaram Potdukhe ect.3. 1986
Member of Parliament
New Delhi

4) Mrs. Leena Mehendale, IAS
Managing Director, ct' 9' 1986

Western Ivlahara shtla Development
Corporation Ltd., Pune

5) Hon'ble Mr. Bhawani Mukherjee
Minister of Enviror,m"nt, ' oct' 22' 1986

Government of West Bengal,
Calcutta

6y Mr. Anil Agarwal Dcc' ll' 1986

Centre for Science & Environment
New Delhi

7) Mr. Naigzy Gebremedhin Feb'23-25' 1987

UNEP
Nahobi

l) Mr. Khawani Shahzi l\{arch 't-13' I98?
Vice-President of Intermediate
Medical Education Institut€
Kabul,
Afghanistan
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