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DINECTQN'S NEPOBT

I an happy to pres€nt tbe Annual Report of the Institute {or the year l9?{.
The year has been singularly signiflcant to rrs since Shrimati Indira Gandhi, pdmi l\,li-
nister of India and President, CSIR visited the Institute at the outset of the yeai on
January 3, 1974. She evinced keen interest in the activiti€s of the Institute. Keenlv
intererted as she is in the prornotion of the environment, she, in her address to the
staff of the Institute, suggested that the Institute be renamed as National Environmental
Engineering Research Institute in keeping with the enlarged ambit of work. Her visit,
although a brief one, has been both auspicious and phenomenal in the life span of the
Institute. It has enlarged its scope to encompass entire vistas for B. &.fl work in
environmental engineering.

During the year under review, a large number of visitors- national and inter,.
natio-nal-visited the Institute. Many amongst them were reputed Scientists and had
hddrbssed the scientiffc workers on matterr of interest to us These have invigoratnd
the scientists in their actifities.

During the year, 170 projects were investigated of which B0 were sDonsored
schemes. Work on 50 projects was completed.

I take this opportunity to highlight some of the important activities and events
of the year.



Alr Polluflon

National Air Sampling Network programme was continued during the year.
Data on common air pollutants rrere c€Ilected at the select sampling stations in Bom-
bay, Calcutta, Delhi, Kanpur and Nagpur.

Air pollution suwey of Bombay city on behalf of Bombay Municipal Corpora-
tion has been conducted. It is proposed to eontinue this project and collect more data
for a check on increasing pollution trends.

An interim report on air quality survey for Calcutta city has been submitted to
the Calcutta Metropolitan Development Authority_ who sponsored the investigation.

Alr quality survey, collection of concommittent meteorological data and emis-
6ion inventory were in progress for Bombay twin city area on behalf of the City and
Industrial Development Corporation of Maharashtra, Bombay.

Mention -"y ati'tie h"de of a shori-term aii liollution survey undertaken to
assess the possible efiects of air pollutants from the pr.oposed reffnery at Mathura on
national rnonuments such as Taj Mahal and Fatehpur Sikri.

CSm lfarfnnagar hoject

CSIR has adopted Karimnagar in Andhra Pradesh to show applications of
Sqie.nce.and Technology for the benefit of communities. Hand i:r hand with other labo-
ratories, NEERI is coDtributing its mite in environmental engineering aspects. The
works completed during the year under review included: (i) Design of 12 rural water
supply schemes; (ii) Sofid wastes management proposal; (iii) C.onstruction of 42 Latri-
nes for the Harijan Colony; and (iv) Waste disposal facility for Fertilizer Corporation
of India at Karimnagar.

Endnaorhg

Performance studies were undertaken on a roughing filter as a pre.treatment
unit before slow sand ffltration without any chemical addition.

Five units of fleld flush latrines as per design of NEERI and approval by
DGAFMS were fabricated and sent to the latter for conducting ffeld trials.

Eltdemlology

Epidemiological surveys have been carried out arcund Nagpur. This work is
considered as a basis for assessment of improvements due to sanitary provisions.



Indusffal Wastcs

Laboratory studies on thiolignin modification system were carried out using
sunlight and blue.green algae of the speeies Ancgst s niilulons as a source of orygen.
About 43 per cent reduction could be attained in 15 days. A unit for photomodiffcation
ol thiolignin by employing UV radiation in the presence of oxygen is being fabricated
for further work.

Flow-sheet furnished earlier for wastewater treatment at J. K. Paper..Mill-s,
Rayagada v/as revised in view of addition of a Rag Digester to the manufacturing pro-
ce8s.

Treatability of wastewater from Oleffn Plant of Indian Petrochemicals Ltd.;
Baroda was studied on simulated wastes and a flowsheet was evolved.

A treatment flow-sheet giving alternatives was also developed for the treat-
ment of wastewaters from Ballarpur Paper and Strawboard Mills Ltd.; Ballarpur.

rnstrunentatlon 
i'rirf; ':

Besides the upkeep of various equipments at the Institute, developrneotal work
in respect of the folloning instruments was taken up. The units have been fabricated
and are under test trials: (i) Direction activated air sampler, (ii) Motor aspirated-ra-
diation shielded thermistor prcbes, (iii) Temperature humidity index meter, and (v)
Motol spged and temperature controlling with ,silicon controlled rectifier.

trlle Scl€trces

Typical microbial cultures of cellulotyic nature have been isolated from soil,
compost and refuse dumping sites. Pattern of utilization of cellulose from refuse by
these cultures is being investigated.

Cultures capable of growing in the presence of cyanides could be demonstraL
ed, atthough the mechanism remains yet to be understood. Such cultures will be im-
mi:rsely uselul for treatment of toxic wastes. Further work is in progress.

Usefulness of magnetic iron oxide and bituminous coal as virus adsorbants in
different stages of water treatment plants was under investigation.

An indigenous medium has been developed for enumeration o{ colifgrms by
MF 

' -technique. Suitable composition for enumeration of fecal streptococci is being
worked out. Attempts are afoot to prepare these media in dehydrated pewder forms.



Bural Srnitaflon

In order to evaluate rural latrines prograqmle a pilot project has been initiated
ia fiqelve villages in the district in collaboiatiin with the Zilla parishad Nagpur. One
ot the objectives is to moti te the concerned authorities to take up such work at other
locati6ns. About 200 latrines have been constructed. Also, plans for protected water
supply to dne village together with estimates were submitted.

Serefc *catnent

surface aerators are one of the acclaimed means of low cost wastewater treat-
urent. Dweloprrrent as well as testing of several surface aeretors v/as under way
during the year for this purpose.

Towards efflusrt farm irrigation, an exp€rirrrcntd crop of wlieat wri$ grown
and sgil semples before anal after sowing and harvest uerse analysed for phyeital rirtd
chemical properties to assess the difierent irrigational and nutritional efficts.

SolLl Widcs

FL4E0 Scheme on "Solid Wastes in India,, was completed and a comprehensive
proJect report was submitted.

In Bangalore city, the feasibility study on mechanical composting of city refuse
alongwith sewage sludge was completed. A detailed report inclutling ttre tocitioir or
the plant was subrnitted to the sponsors.

Efforts are afoot to derive domestic gas from anaerobic digestion of city reiirse
and dung mixtures. The preliminary trials appeared to be promising. TVork is in prg-
gress.

Water

A process termed ,,Nalgonda Technique,,has been evolved for removal of fluo-
rides from wat€r. I'he opeEtions involved are so sirrple ard csst so l€ss tiet th6 ted-
nique is well within the reach even on an individual basis.

. . Various synthetic pmducts, d€veloped to substitute the nrfural <nrgulant *idd,
are beiag assessed for their toxicity, if any.

Know.how on indigeneous production of rnembrane filters haq been passed on
t9 thr_ ee entreprenuegs for omnercial exploitation



An improved 6lter rkl (FA-5) was developed fmm wood chercoal rs r sub
stitute for imported diatomaceous earth. Ibe trials conducted b@tb by IBEftI {nd
DGAI'MS have borne out its suitability. The ffltrate had always a turbidity less than
one unit-

Chlorine ampoules of various capacities have been developed, The know-how
hib,b€grl rdferred to tb€ CSIR for commercial e: ploitstiqd.

For reverse osmosis, two methods have been standardised for preparation of
secondary cellulose acetate. The properties compared well with the imported counter-
part. Trials on a 2500 litlday capacity pilot plant are lrt pfogt€rt.

. A poison removal kit hrs been devbtoped. Watar, after paee6ag thrdigh the
kit, Clils devoid of toxicants such tt &rsa ic, ehromiurn ead copper, Method9 fd esli-
mation of the toxicants are being standardised.

Consultancy Work

A number of problems were undertaken, upon rcquest, orr congultltioh bais.
flie folloWing are a few exarhpl$ : (i) EEluent chinnel for disposal of {rh#s froln
inrftlltries in dnd dround Baroda; (ii) Ileatnrent and disposal ol wastci lrom G.ID.C.,
Indi.ritrial Estate, Vapi (Gujarat); (iii) Waste trcatmeht plant for Hindustdn Orlanic
Chemicals, Rasayani; Gaseous emission inventory of Indtrstrteg in Ihahd-BeldpEr tllb;
(v) Baseline studies on Water quality of Hooghly estuary; and (vi) Preventive main-
tenance of water distribution systems.

S$|b's

A one-day seminar on "Sugar Mill Waste Disposal" was organised at Kanpur
with collaboration with Nstional Institute of Sugar Technology and Indian Institute
of Technology both at Kanpur. About 1tl5 participants .tt€nd€d anC bo& t r* in tl|g
deliberations. Besides, the Institute also co-sponsored and actively participapted in a
rrqrbcr of sel[rinars aud get togethers conducted by other orgnniHatird tt various
Fsc6s.

Wo*rtrop on lhL .,bi mr'lgGnlt tr Cws.rrt WI}

A twoday Workshop on "Information Management in Community Water Sup
ply and Waste Disposal" was organised at Nagpur with the active cooperd{bd bf *F
Wofld Health Organisation, Geneva. Papers invited by NEERI together with the docu-
mentatlon provided by trHd in tlte form of a dratt gulde o tl'e subt# rtrerE tliscussed
by 2b lnvited participaals including a few lrom ov€rseas. ltb workshop prtvidbd an
excelleiit forum fsr dxphange of views afid hibwlcdge or an eE€ctive iniormrtioa



minagement systetn. A need for establishing a national documentation centre in C\[/S
:tnd 

,WD 
was stiessed,

NEEAI As a WEO Beglonrt Beference Centre

Activities as a WHO Begiolal Reference Centre in Community {rater Supply,
Waste Disposal and Air Pollution Control were continued during the year.

CSIB Eneineerlng SclcEoes Group,

,:i I Ilre Institute worked on three collaborative projects with other national labo
rdtories coveEd under the. [ngineering Sciences Group of the CSIB national labors-
tories.

Tratnlng

' Eight training/refresher courses were organised during the year. at Nagpur,
Madras, Kanpur and Baroda. Four of them were organised in collaboration with other
orgaaisations such as, National Safety Corrncil, Bombay; Candy Filters (I) Ltd., Bom-
bay; CPHEEO, Nenr'Delhi. and Institution of Engineers, Baroda Centre. M?nuals were
plepqred for five training courses.

Ot)endry

An open-day was organised on January 9, 1974 to give an opportunity to the
citizens to see for themselves the various activities of the Institute. An exhibition was
also ar{anged on the occasion.

Documettotioi & L,tbrary Servlces

'''A fortnightly current awareness service for dlssemination of information on
the latest trends and practices in the field was contiaued. Annual Bibliography of
Indian Literature in Environmental Engineering for the year 1972 was brought out.
"Research in Retrospect 195$73" was also brought out giving full bibliographical details
of the publications of the NEERf iefenfi3fs ever'sir*e :tte inc.eption ol the Institute.

' .:: j.' ..

,.. ,, ?he.following publications were brougbt out dudng th€ year. (i) Annual Re'
Port-r-19?3; (ii) CPHERI.15 Years of Service to the Nation; (iii) Defluoridation (Revis-
ed); (iv) Hindi Leaflet "Floreenharan ki Nalgonda.Vidhi"; (v) Technical Digest and..

vl-



(vi) Sblid Wastes in india. Besides, a nutnber of training course manuals and docd-
ments were brought out,

Othcr AcflYld€3

In view of the coherent relationships of work of the biology, bacteriology and
virology cells, these were merged together to form the Division of Life Sciences.

The United Nations Environment Programme (UNEP), Nairobi, initiated the
efforts to designate NEERI as a nucleus for stepping up air and water pollution moni-
toring aetivities in the ESCAP Region.

Achnowledgenentr

I take this opportunily to express on my behalf and on behalf of my colleagues
our deep gratitude to Shrimati Indira Gandhi, Prime Minister of India and President,
CSIR, for sparing some of her valuable time to visit the Institute. Her visit indeed
has given a great impetus to us and new dirrrensions to our work.

I also express our thanks to the several Municipalities, Corporations, Industries,
Central and State Governrnent Departments, to whom we had approached for our work.
Many of them have sponsored a number of investigations which has given oppoduni-
ties to us in developing the much needed technology to suit the local requirements.

I wish to acknowledge grateful thanks to the WHO and to the parent organisa-
tion, CSIR, for patronage in tJ:e Institute's growth and development. I am particularly
grateful to Prof. Y. Nayudamma, DGSIR for his personal guidance and encouragement.

I also thank the members of the Executive Committee and its Advisory Com-
mittees and the Officials of the CSIR for their support in the Institute's activities.

Nagpur
April, 1975

q,*-
(N. MAJUMDER)

DIRECTOR
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NESEArcH ACTTVITIES
(DISEIONS AT lrnanQu^nlErs)



AIR POLLUTION AND INDUSTRIAL HYGIENE

Continuing Projects

l. National Alr Sampllng Network

As reported earlier, the Institute has set up air sampling net1voqh at places
where Zonal Laboratories exist to collect long-term data on common air pollutanG. The
cities under obsetvation during the year rpere: Bombay, Calcutta, Delhi, Kanpur andIlapur. The following common air pollutants were determined together .w'itJr the
concormittent meteorological data.

(i) Gaseous pollutants like SOr, NO*, HrS and Oxidants; (ii) Suspended
particulates; (iii) Sulphation rates; and (iv) DLst fAll.

Ttre values showed, in general, a rising trend in most of tlre cities. The long-
term data are hoped to yield realistic standards in terms of permissible levels of theJe
pollutants under Indian eonditions.

2. Ctty Alr Pollutior Surveys

(i) Bombau

At the request of the Bombay Municipal Corporation, an investilation on the
air quality status of Bombay city $'as taken up- The two-year study has given rise to
certain observations which are being put in the form of a report for submission to the
sponsorsr. The investigation, however, will be contimred to collect more data to serve
as a check on the increasing air pollution trends.

(ii) Calcutta

,. _ . A.:irll"r air -qlality survey lvas taken up {or Calcutta city at the request of
the calcutta Metropolitan Development Authority. An ii'lterim report has been sub-
mitted to thc Sponsors.



(iii) New Bombay Reglon

This project, taken up at the instance of the City and Industrial Development
Corporation of Maharashtra, Bombay, comprised of air quality survey, collection of
micro-meteorological data and the emissions inventory of the region. While tle survey
work has been completed, the inventory is in progress.

3. WEO f,egforc nef,ercfce centnc

The Institute continued activity as a WHO Regional Reference Centre on air
pollution control- The air quality data for the year 19?3-74 coltectd from vc'lous
centres under the National Air Sampling Network was transmitted to the WHO under
the project-Global Air Pollution Monitoring Programme.

of a Partlculate Sa,mpler

The instrument has been developed and calibrated. Preliminary tests have
been encouraging. Further testing is considered necessary before commereial e4loita-
tion.

'. 
Maqfnesc Content ln hbfent Alr Nro|mil . FeEio-Alloys FNctort

The survey work to monitor the level of manganese in air in and around the
factory at Kanhan, Nagpur is in progress. Interpretation of the data and their rela-
tionship with the health status of the school children in the xegion are in progreas.

6. Sbort tem Ind{stdal Alr Pollndon Survevs

Several industries have sought the assistance of NEERI in carrying out short-
term air pouution suwerys for the respective factories to assess the degree of pollution
in the vicinity of the industrial plants and the neighbouring reside.ntial areas. The
surveys have been carried out with a view to consider and implement contml measures

to abate the pollution. A few of the industries have also shown keen interest in the
assessment of emlssions in order to get aD idea of tf,.e losses of their product as well as

raw materials. The problems that have been referred to the Institute during 1974 are
given below :



Sr. No. Na.ne of the porty Nature of t'he problo

L Rohtas Industries Ltd.; Testing of flrae gases fmm soda recovery
Ddmianagar (Bihar) plant at different operatianal points.

2. Governrnerrt Printing Press, Survey of lead fumes at the Press.
Nagpur (Maharashtra)

3. Baroda Rayon Corporation Ltd.; A short-term survey of the atrnospheric pol-
Baroda (Gujarat) lution from the factory.

4. Nava Bharat Potteries, Testing of flue gases for elimination of
Sewri, Bombay (Maharashtra) smoke and particulates from kiln stack at

potteries.

3. llysore Cements Ltd-; Emissions from cement factory and their
Tumkur (Karnataka) effects.

6. Hindustan Aeronautics Ltd.; Airquality survey at HAL premises.
Hyderabad (A.P.)

7. Tata fron and Steel Co. Ltd.; Air pollution survey of Jamshedpur city;
Jamshedpur (Bihar; A shod-term study.

8. Eegarkot Municipal Council, Atonospheric pollution due to kiln dust of
ltadalkot {Karnataka). the cement fac'tory.

ENGINEERING

Completed Projects

1. P€rformanc€ Stuilles on Rougtbg FlliGrs

Two roughing filters were studied for high turbidity waters as a pre.treatment
before slow sand filtration so as to avoid flocculation with coagulants. The performance
was studied for influent turbidities ranging ftorn 75 tg 200 FTU and ffltraUon rates
frorn 4 to l0 m/hr.

The data ars gnder comPilation.



2. Plqrrrstion of a Glocsrry of Terms Applieable to plunbirg

At the instance of Indian Standards Institution (ISI), New Delhi, a preliminary
draft "Glossary of Terms Applicable to Plumbing" was prepared and sent to them for
consideration of the Terminology, Notations and Drawing Seetional Committee, BDC: l.

Continuing Projects

l. Ilevelopment of a Flelil Flush Latrlnc

' of preventive maintenance of water distribution systems such as waste prevention sur.
veys;: pitometer .sunreys and swabbing. T'his service is beneficial to the water suppiy

. auth6rities lor jhdicious use of water and theieby avoid to some extent the need lor
jlutting up additional treatment urdtF tg meet the increased demands for 1i'ater.

EPIDEMIOLOGY

' This cell rjvas fleated to examine hedlth aspects of the en?ironmentil pollution,
complex. This is necessary to assess the impact of the R & D work on the lncidence
and multiplicity of diseases in the communities beforo and after undertaking the re,
-searcn progratnmes-



Field Studtes on Preventive Maintenance of Water Distrlbution System



Continuing Project

l. Mangan€se Toxlclty Survey

Preliminarv health surveys of the area which is likely to be affected by -arr.
ganese toxicity and of the control area have been carried out.

TNDUSTRIAL WASTES

Completed Projects

l. Wrstewater Treatment rt J. K. P4pcr Miils Ltd.; Baysgad4

The Institute had earlier suggested methods of treatment of wastes from the
factory. However, necessity arose to eonduct the study of the waste treatment plant
afresh because of the addition of a Rag Digestel, with no recovery of alkali, for manu'
factuiin! speciality paper. Characterisation of the composite v/astes have been conr'
pleted. No signilicant change was observed in the composition of the combined waste
except an increase in pH on the alkalineside.

' T'he following methods of treatment have been suggested: (i) settling of
w4stewater in a clarifier and using the effluent on Iand for irrigation after necessary
pH adjustments; and (ii) treatment of the clarifier effluent in aerated lagoons.

2. Treatab ity of Wastewat€r fmm the Olefin Plant of
-. Inallrri Pebodhaical Coryroraffon Ltd"; Baroda

. Since the plant was yet to be commissioned, actual wastes were not available.
Wastes were collected from a similar, but not identical, plant already in operation and
characterized. The mixed wastes from butadiene extraction unit and boiler blowdown
were found to be biologically degradable. Treatability of the rnixed wastes by an acti-
vated sludge process was studied in the laboratory.

3. Cbaracterizatlon and Treatnent ol Wastewater of
Bafhrpur Paper anil Stlew B@td Mllts Ltd.; Ballarshrh

' 
Characterisation of the wastewaters has been completed. FlowsheeLs, capital

and running costs, power and land requirernents of each of the four frqatment al-!e&



natives havc been worked out. Primary settling has been suggested in eec! netbod.
Biological tratment either b;' an activated sludge process or an aerated lagoon or a
trickling filter was suggested for the settled wastes.

4. Treahent ol Wastewaters ftorn Governnent Oplun
.nal Alkrloid Works Undertaktng, Ne€nuch

Characterisation of wastewaters has been completed and chemical treatment
with coagulant aids has been studied.

Based on the studies, thr€e tr€atmett alternatives bave been recommended
with the estimated capital and running costs and the land requirements. First method
comprised of equalization and removal of amrnonia by air-stripping and treatrnent by
a completely mixed extended aeration system. The treated wastes could be used for
irrigation or further treated in a trickling filter. The settled sludge cquld- be 4ried on
sludge drying beds.

The other two rncfhods consisted df eercqniatiod psrds for ffi &ys arrd rto
rage lagoon for 240 days respectively and discharge to nullah during rainy season when
cosid€rsble ddution is available.

5. Ersltil ol fladarefrer trrE Barli lh|rgarali Pr{lcr ard Bud r-:urr,ros Lfl;
Arcir

...Based on the know-how already available with the Institute, a.report giving
thg e,4pected charact€ristic of wastes and four alternative methods of treatment las
been prowided- .Estimates of the capital and running costs and thg land reguir€rrrenis
were also supplied.

6. Treahent anil lIsposal ol Wasted.rr ft- A P- lql.r l0tra tla; lefaHry

. lhe mil1s disch4rge -their rvastewater (1b mgd) untreated on a shoal in th€
river.beil three miles upstream of the factory. .

A river survey was conducted st set."t 15 sarnpling points f,rorn the sor,rrce of
discharge of the wastes. The river water showed pollution due to the factory wastes
only upto a distance of 3 km from tre discharge point. The pollution of the river near.
the town intake appeared to be more due to the discharge of the dfii srllage.

Based. on the studies, four alternative methods of treatment have been recom_
miirdea. Ttre lims mud in ail the cases *"" p.opor"d io be aisposeo, after drying, as a
landffll.



l,'! e

Top: Chemical Analyses

Bottom : Biological pr"oductivity

Barcda Etrluent Channal project Stualles





Continuing Projects

l. Procesdng of Pulp anil Paper Mi|I Wastes
tc ffob{drfa|bn wl& Ultrevlolet Ltgbt

IfV light in the presence of oxygen is known to modify ligno-sulfonates to
egs.$.y biodegradable compounds. Laboratory studies have been carried out, using
sunlight and blue-green aigae of the species Anc'llstis niilulons as a source of oxyggar,ip
the thiolignin modiffcation system. Fifteen days detention tine was given an-d tiil
ligrdn was estimated from time to time spectrophotometrically at 27i rn u. About
43% reduction was observed in 15 days. whether the biodegradation is erlzymatie ur
otherwise is yet to be confirmed.

A unit for photomodiffcation of thiolignin by employing IfV radiation in the
presence of oxygen is being fabricated. The unit wi-ll help to standardize the conditions
required for the efficient photomodification of thiolignin.

a Tres|ucot of Slaughter Eousc W|stos

characterisation of wastes collected from slaughter house has been carried out
for chemical and bacteriological parameter:e. p.lsio sedirnentation experaneris. low
been conducted on the removal of suspended solids, coD and volatile suspended soiids.
studies are in progress on the efficacy of anaerobic contact fllters for thJ waste treat-
ment.

3. Anaeroblc IXgcstion of Mghtsott ard Cowdung ]tffxtures

Laboratory studies using nightsoil and cowdung mixtures indicated that ad_
mixture of cowdung with nightsoil has a beneffcial eftect in overcoming iJre ammoaia
toxicity. These experiments are being continued at higher loadings in tJre laboratory
digesters.

A fairly @e sized nightsoil digester is being set up in the Ce,ntpal .tril, t$hg-
pur, to conduct these studies.

l. Charat€rlsadon anal Treahont of ltrastewater
froD Yiilrrbh3 Paler Mills Ltd.; KsnhaD

Work on characterisation and treatment of the wastewater is i4 progress.
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INSTRUMENTATION

The Dirzision provides facilities
visible and infra-red spectrophotometry
the Institute and outside.

During the year, developmental

T*,
(i) Ixr@flon Actlvated Alr Sanpler

One prototype has been fabricated and tested for ffeld operation. Some irn-
pmvernents in the air valves were found necessary.

(ii) Motor Aspirateil-Radtation Shleliled Thermistor Pm6es

Such probes are required for temperature inversion studies to avoid the ef{ors
from the sun radiation. Three probes have been made and are being tested.

Hrzrnicl;17
(fi|) T.opc|:|rtrrc anal qP lndcx Mctetr

One unit has been fabricated and is being tested.

(iv) Motor Speeil Controlllns and T€mlrcraturc ContmUing uslng
Slltcon Coutroll€d nectmer

This has an edge over other devices especially in controlling the speed of frac-
.tional H.P. Motors. One such unit has been made and is being tested for speed cohtrol
of a jal testing hachine.

(v) 'Brdtosondc' System lor the Measurenent of Tcnlrcmture hTciston

Developmental work is in progress.

(vi) Condnuous Sulphur iltorlde Eecorders wlth Coniluctlvtty System

A simple device is being developed to measrrre SOo continuously.

fof instrumental analysis such as . |ul'fravi6let,
and polarography to research workers botJr in

work on the following instruments wds urider:



(vf) $mUtc nnxiived Oxygen ltioter ustng Di"opplng lllcrcury Electrorie

The mercury capillaries available in the country were ffrst tried to get waves
on the polarograph. Wave current was small. llence a sultable amplif,er is bding.
designed for the study.

(vdt) A NeF Typ€ ol Stlrrer

A new type of stirrer which will make use of a rotating magnetic field produc-
ed in the starter coil is being developed. The rotor part is completely avoided. One
unit,is,, under fabrication"

LIFE SCIENCES

During the year, Bacteriology, Virology and Biology Cells wdre merged to form
Division of Life Sciences. This blending was considered desirable to streamline the
activities under this important aspect of eni.irohrhental englneering and scjdnc€it.

BACTERIOLOGY

Completed Project

I. M. F. Tcchnique-Development of Media to
replace the hported anil Dehyrlraterl Medll

A medtirm containing indigenously available chemicals was developed for
erl'urhdration of collforms by M. F. Technique. The €ohpositiorl of a medium for €nui,
meration of Iecal streptococci has also been finalised. The medium is under eitanslve
trials for its efficicncy with difterent types oI waters alongwith the imported medium.

Efforts are being made to prepare thege m€dia in dehydrated powder form.

LOntlnurng yroJects

l. Cefir{irr lruteln frilm Gfty ftciuse

Some microbial cultures have been isolated from sources like soil, compost and.
reflse dumping sites. fhose were loqnd to be cellrrlolytic when pure cellulose urEs.
incorDorated.



Experments are being carried out for the eftective utilization of. cellulose
from refuse samples by those cultures.

2, Use of Soil Culture for the Biologlcel Treabent ol Todc Wastes

Cultures capable of growing in the presence of cyanides could be demonshat-
ed. But, the mechanism of utilization is yet to be studied. Work on soil cultures
capable of degrading waste containing phenol-formaldehyde was taken up. Isolation
of organisms from soil capable of utilising phenol has been carried out.

3. Efrclcncy of Stab isation Ponds (Ptlot Plant) and f1fuftllng Ftlter wtth reEDcct to
Bemoval ol Pathogenic Bacteria, Indlcator Organiss anil Parasflte

Studies were carried out on the stabilisation ponds having operational depths
of 3', tf and 5' respectively. Observations so far showed 84 to 95% reduction in Sclmo-
nsll6 in the effIuent and no presence of parasites. Studies are also being carried out
on the effect of sedimentation time on the removal of pathogens and indicator orga-
nisms. Observations so far showed that the sedimentation time did not influence the
removal of these organisms significantly.

4. Occ[rnenco ol Bactertal Pathogens ln Slaughter House Wastewaters
enal The|I Reductlon by Various Treafuent Processes

Characterisation of wastes from slaughter house both for chemical and bacte'
riological parameters has been completed. Laboratory scale studies have been initiat-
ed on the various types of treatment methods and few trials have been conducted on
sedimentation studies and anaerobic contact filters.

5, Per{ormalrce of Double Actton Tablets

The tablets have been subjected to intensive trials on the removal of turbidity
and coliforms fmm \ ater. Experiments on the optimum dose and contact period are
in progress.

VIROLOGY

Completed Projects

l. Virus Removal ln Acttvatoal Sludge Sewage Treahent Plent at Drd.f,, Bmbey

The overall performance of the plant in terms of average per cent removal of
virus for all seasons, was 96.4 and the virus concentration of the final efrluent in 907o

of times was less than 52 PFU/I or less.
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2. Survey of Healthy Chllilren for Ercreflon ol Enteric Yiruscs

School samples (310 Nos) from 26? healthy children of the age group 1-15
years were collected from different localities in Nagpur and Bhandak and processed for
virus enumeration.

Enteric viruses were detected it 40% of 1?8 samples from Nagpur and 62% oI
132 samples from Bhandak.

Continuing Projects

l. Ylrus Reinoval ln Facultative Stabllisatlon Ponals (Ptlot Plant)

Single cell pilot stabilisation ponds with operational depths ranging from 3 to
7 ft were taken up to study the extent of virus removal at different depths so as to
arrive at an optirnum depth suitable for efficient removal of viruses.

2, Survey of lilatcrs for Enteric Viruses

Part-I: Deyelopment ol Methods for Corcentrstion of
Ylruse's fnm Large Yolumos of Water

Studies are being carried out to examine the potential usefulness of magnetic
iron oxide and bituminous coal on virus adsorbants in the different stages of the water
treatment plants.

BIOLOGY

Continuing Projects

l. Blcassey Stuitles on Chlorlnateil Hytlrocarbons uslng Ffsh

Static and continuous bioassay tests are being carried out in the laboratory us-
ing cblorinated hydrocarbons like DDT and BHC.

It is also proposed to study the acute and chronic toxicity of five to six chlori-
nated hydrocarbons to six different freshwater ffshes of economic importance and
their histopathological effects.

11



2, Lrtge Scole Pislculttrc in St Uhstlon P@l Uhclrt

Phystco chemical, biological e.d ber:thie parameters of the large fsh pond

{t20x f20) fed by stabilisation pond effluent have been ana}ysed from the point of
view of fish cu-lture.

Primary productivity measurements have also beeo carried out.

RURAL SANITATION

Continuing Projea

A pilot pmiect was initiated in coll aboration with Zilla Parishad, Nagpur to
evalwate imprevements in sanitation, if any, on aceount of rural latrine programme of
the Institute in twelve villages ia the district. The objective is to stimulate interest
in the district authorities to carry out this work at other locations-

So far, about 200 latrines have been constructed. A W.C. and urinal block in e
village school has been constructed. Plans and estimates for protected water supply
for one village have been submitted to Zilla Parishad for neeessary furd alloeation"

SEWAGE

Continuing Projects

l. Stablllsodon Ponils

Stabilisation ponds with 3',4'and 5' depths have been operated to deltt€rte
the influence of liquid depths on aerobic and anaerobic reactions and the treatment
efficiency. To complete thir ctudy, two more de?ths of 6, arrd 7'are proposed to be
investigated.

2, Seitlmentatfon Tank

$tudy on the efficiency of a hopper bottom vertical flow sedirnentation tank in
Igmoving lOD 4n{ suspended solids of raw sev/age at various f,low rates is in pmgress,

It



8. DerelcItnoDt C Entrriuont typc Surfare ,crehl

In view of the importance of aeraton in biological treatment of wastewaters,
a sponsored investigation was taken up to develqr fte,theign cettcrie. Xhe a*faec
aerators for 3 hp, 5 hp and 10 hp have been characterized for various speeds and sub-
Fergences. Studies are in progress with a 15 hp aerator.

4. Sewage Utllization tur Agrlculture

(i) Raw Seuage lftigotion

In order to study the effects of differentially diluted raw sewage irrigation and
nutrient fortiffcations on crop growth, yield and soil properties, an experimental crop
of wheat was grown and soil samples lller€ an&Iysed before sowing aad after harvest
for physical and chemical properties to assess the different irrigational and nutritional
efieg,ts

(,ii) Stuase Inigation :

Effects of direct crop irrigation with aerobic sludge slurry on plant and soil
have been under investigation. Paragrass pot-cultures were used in thc e:qrrirnent
and the frequency of irrigation and aeration were varied to study their effect on
graruth,

SOLID WASTES

Completed Projects

l. So|lal Wastes ln Inilla

Solid waste management practices at major cities in India have been studied
under a PL-480 Scherne. Characteristics of city refuse from all these cities during
various seasons of the year have been worked out. A detailed pmiect report h!. baD
submitted to the sponsors.

2. nefuse Charact€dsation and Feasibility of Mechanical A6posdng
with Serpage Sluilge for Bangalore City

A comprehensive study on mechanical composting of city refuse together with
the sewage sludge from thg treatment plant at Bangalore wss undertaken at the r+
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quest of the Bangalore Corporation. A detailed proiect report including the loeation
of the plant has been submitted.

A Short-tem Ecftrsc Chrrrotcrlsatlon

At the request of Delhi Municipal Corporation, e-haracterisation of city refuse
over a period of one year has been carried out and the area which generates oompos.
table refuse has been identified. A feasibility report has been submitted to the spon-
sors.

Continuing Projects

1. Chrracterlsation of Leaohstcs fmm Bcluse Durnp rnd landfflls

The quantity of leachates has been estimated during rainy season on a liesi-
meter and pollution load has been assessed after carrying out a thorough chemical
examination of the leachates.

2. Pytolyds ol City Bcfise

Laboratory scale experiments have been completed on the basis of whlch a
laboratory scale reactor is being fabricated.

3, Anroflrbtc Digrcsdon of Be,fuse

Various percentages of refuse and dung mixture are being studied to get the
maximum gas production,

WATER

Completed Projects

1. Synthe6c Coagulrnt Aftls

Various synthetic products were developed and tested for their efficacy. Att-
empts are being made to study their toxicity.
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2. Serycndne : Its Limlteffon as a Dqf,uoridafior Mcdlun

Preliminary investigations indicated that yellow variety of serpentine possessed
a marginally better defluoridating capacity as compared to grcen variety when used in
columns.

lte running cost of defluoridation of water at 50 lpcd varies between Rs, ?3 and
Rs. 232 per annum depending upon the concentration of fluorides and alkalinity in the
raw water-

It is concluded that c.ost of defluoridation is prohibitive with serpentine.

3. Ertcnrilon Wort

Extension work on the following complted projects has been undertaken :

(a) Natural coagulant aids;

(b) Natural coagulants;

(c) Metal coagulants;

(d) Activated.5iilica solutions;

(e) Iron removal unit for domestic purposes;

(f) Defluoridation of water by ,,Defluoron-2";

(g) Disinfection tablets; and

(h) Package water treatrnent plant

Continuing Projects

f. Nsfgollllr Techdque ol Defluorlilrdon ol Watcr

Concerted efiorts were made to conclude the study in the laboratory and carryit to the ffeld. Ttre technique comprises of treatment of {rater with sodium aluminateor lime and alum in sequence followed by flocculation, sedimentation ana nttrauon.Bleaching powder can arso be added simurtaneously for disinfection. rr" 
"p"r"tl"*are simple. This technique of defluoridation can be advantageously used i"'"rrau-ii

areas of fluorosis either on an individual basis or on a community level. Lime which isfar cheaper is recomrnended instead of sodium aluminate.

- Ttre running cost of defl.uoridation of water for individuals at i0 rpcd varies
between Rs. 1.62 and Rs. 12.s0 per anmrm depending upon the concentration ot h"o.lJ"l
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and alkalinity i-n the raw water. The correspoddl[g figiiies fof'f,rJtbl oderaildiiltl' d6sts
for a community water supply will be from Rs. 5.01 to Rs. 15.73 per annum.

2: r|Iltar aid

An improved fflter aid (FA-5) was developed from wood charcoal, ccrnnonly
uSi:d as a domestic fuel. The optimum weight of the medium required is 1.29 kglsq m
(120 g/sq ft) of filter area and the approximat.e cost is Re. 1 per kg as against fu. .10 to
Rs. 15 per kg for any of the imported material. The studies at NEERI on a Stellar
Filter (Type SW5/AV; 0.4645 sq m septum area) using FA-5, indicated that the filtrate
had alniAys a turbidity Iess than one unit. Based on the irials conducted by NEERI and

Extensive trials are being carried out to study the comparative performance
of a few imported filter aids lvith FA-5 and the results so far indicate that the latter is
superior to any of the imported counterparts.

3. M€nbt?ne Filter

The know-how on Membrane Filter (MF-B) was transfened to ,tXlee entrepre-
neurs. The representatives of the firms were trained on the process in the laboratory.
Work is in progress on the development of meinb?ane filters of othet pdrositi€sl

4. Carbor Chloroform Extracfon Mothoil

The process is extremely time-consuining. The column studies were conducted
at Kanhan Water Works and ffltered water (prior to chlorination) was used in the stu-
dies.

Ttre following values were obtained:

DGAFMS, FA.5 was considered as a potential substitute
diatomaceous earth.

Chloroform extract

Alcdliol dlt$ract

for the hitherto imported

znil t€st

0.030 mg/l

0.1.06 rngll

lst test

0.038 mgll

0.120 ftg/l

Similar tests will be carried out on well and lake waters-

5l dhld m Abpdf,lleg
, rrl*i|ji

A few hundred chlorine ampoules of 1,2,5 and 10 ml capacity were supplied to
\raious otrggllibdtioirg otl iequest. Eaeh rnl of solution cbdtains 5 mg df chlorine. The
lrr!ort*o*' was referfed to CSIR for commercial exploitafion.
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6 Cicmtcai a"alysiL Ktd

The kit is under evaluation for ffeid use by DGArMs. Based on the experiencr!
on the use of the kit and the suggestions received from DGAFMS, the instruction ma-
nual on the kit was revised.

7. Beverse Osrroois

Two methods using different catalysts have been standardised for the prepara-
tion of secondary cellulose acetate. The properties of the acetate compare well with
the imported cellulose acetate.

A pilot piant of 2500 l/d capacity has been fabricated by the Institute and is
under trials. A back pressure regulator has been designed and fabricated at the Insti-
tute. It is being used successfully in pressure control of the process. Further studies
on membrane life and rejection rates of ions like sulphate and nitrate are being carried
out.

8. Polson Bemoval Ktt (Analyfical Coll)

Test procedures for the estimation of toxicants like arsenic, chromiurn and eoo-
per were standardised in the laboratory. water collected after passing through the poli-
son removal kit was found to be without these toxicants. Methods for the estimaiion
of lead and cadmium are also being standardised.
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THE INSTITUTE SERVES .THE NATION THROUGH NAGPUB
AND 8 ZONAL LABONATOBIES

NEERI "\hmedabad Zonal Laboratory
Subulban Sub Pumping Station

Bcycnd Calico Mills. Se*age Farm Road
Ahmedabad (Gujarat)

NEERI Bombay Zonal Laboratory
89-B, Dr. Annie Besant Road

Worli
Bombay-I8 (Maharashtra)

NEERI Calcutta Zonal Laboratory
4th Floor of Premises No. 28

Rajendranath Mukherjee Road
Calcutta-l (West Berlgal)

NEERI Delhi Zonal Laboratory
Chandrawal Water Works No. II

Alipore Road
Delhi-6.

NEERI Hyderabad Zonal Laboratory
RRL Campus
Ifydelabad-g (Andhra pradesh)

NEIRI Jaipur Zonal Labcratory
First Fioor Chemistry Block
Malviya Regicnat Engineering College
Jaipur-4 ( Rajasthan)

NEERI Kanpur Zonal Laboral,)r).
ti33, Civil Lines,
Kanpur (Uttar Pradesh)

NEERI Niadras Zonal Laboratory
CSIR Campus
Adyar
Madras-25 (Tamit Nadu)



ZONAL LABORATORIES

B€std€s tho rosearch pmjocts tbat a,re llsteil uniler erch Zonal Laboretory scpo-
Etety, tlnse laboratories took part h the following activifles :

1. Trahfng prog3ammes ln various treas of env!.onmentd errgineerlng. These
lnclutleil both the lrstltute's own prograrirmes as well as thoee coudueted |tl
collaboraff on wlth outslde organisadons.

2. MeetlneF ol the Plannlng Boards of the respectivo States whero ti,e Z,ot l
Idotntorics rte loea.teil. The Zonsl Loboretorles ofered assistgrce ln solv-
lDg thc euvlronmental pollution problerns faeeil by the State authorlfles.

3. Meetlngs ol the Ailvlsory Committees of the Zonal Laboratorles whlch were
roconstitut/ed tn 1973 to form"tf,te guiilelines for B & D aofrvidcc.

4. A numbcr of protects sponsored with the Insfltutc by the vartous State anil
Central Government Detrnrhent-s, lralustries and prlvate orgaqisa6ers wero
undertaken by these Zonal Laboratories. Aaalysis of water alil wastowater
sanples was also catridl out on behalf of several pardes.

5: Took active lnrt in a nunber of symposi4 seminars anit group ailccussiolrs^
organlseil tn these rogions on illfierent aspects of enviromental poltution con-

. hot.

The followitrg Zonal Laboratories were shifted to the new premises i

U &&!Jr Tfllel Labp/ntary shffted to the Cbrolstry Bloet of luelvlyrr fo3fcl
Engtleceing CoBqp, Jalpur, (najastnu).

fi) qytleratrad Zonal Laboratery shlfteal t.o B"B,L. Caapus, Eyalciebad.

fil) lllrilras Zonsl Laborstory shifteil to CSIE Complex, Aityar, Midras
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AHMEDABAD

Completed Projects

Trerhent anil Dl ,ossl ol Inilustrlal
Wastes ln anil a,nounil Baroda

This project was continued from the previous year and
the following aspects were carried out during the year:

(i) Ilydrographic survey of the estuary in the region of Mahi river; (ii) Bio-
assay studies to determine the toxicity and TLm values for thc combined rirastes; and
(iii) Primary productivity of the river.

. Baeed on the studies, a flnal report is under preparation for submission to the
Sponsors.

2. Treaheot and Dlsposal of Wastes
from Anll Starch Ltd.: A.hDealsbail

Characterisation of wastes and the feasibility studies on their trcatment were
carried out in the laboratory and an interim report has been submitted.

Continuing Projects

l. Treahqrt and lXsposal ol Wastes
from GIDC Iniluhial Estato

A new project on the feasibility studies on the treatment and disposal of indus-
trial wastes fmm the Gujarat Industrial Development corporation, rndusirial Estate at
Vapi has been taken up, sponsored by the Government of Guiarat, The complex com_
prises of a variety of industries which discharge toxic wastes. so far, characterisation
of individual wastes from about b0 factories has been carried out. Further work is
plamed as follows :

(i) Assessment of the characteristic of the combined wastes; (ii) Assessment of
volume of individual and combined wastes by flow measurements; a4d (iii) treatmen{
and disposal 4etlgds of the combined wastes.

tJre investigations on
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BOMBAY

Qompleted Projects

The following projects have been completed during the year and reports sut>
mitted tq t.h€ concerned agencies :

l. Prevenfive Maintenance ol Water Distrlbuflon S stens

A pilot project on preventive maintenance of water distribution system was
taken up at Madras, followed by a practical-oriented training course for engineers. This
work was sponsored by CPHEEO with NEERI and Madras Corporation.

2. Clty AJr Pouution Survey 
..r

A comprehensive air pollution survey of the city of Bombay was sponsored by
Bombay Municipal Corporation. An intefim report has been submitted.

3. .4tu Pollution Survey lor New Bmbry Bedorr

' : 
The survey, taken up at the request of CIDCO, Bombay included assessmetrt of:

air pollutants, collection of micrometerological data and emissions inventory. ..:

Continuing Projects

1. Characterlsstion of Wastes from
Indusilries in Thana-Belaprr Area

Questionnaires were sent and visits made to all the 30 industries in the area to
collect the relevant information. Grab and composite samples from these industries
have been coliected and analysed. Based on the preliminary studies, an interim report
has been prepared. .. ..,

2, Wrste Tneahent Plant for EOC, BassyaDt 
I.

A detailed report including speciffcations for the common neutralisation system
including the drawings, has been submitted to the authorities- These studies are being
continued to prepare a scheme for the second phase comprising of treatment of wastes
from nitro-compounds processing plants.

3. neus€ of Wastewatcr

Assessment of variation in quality and quantity of domestic sewage in Bombay
has bee,r taken up with a view to reuse the wastewater. Work on characterisation of
the efflue,ntq flqm {he extgqqig4 plant at Dadar, baq bFen pn{er!ak--e4'
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L Wator Supply $ral Trcsh€nt 
.

' Work on the foltrowing projects was taken up :

(i) Improvements in the water supply to Mahindra U!'ine Steet Co. Aff;
Khopoli, Bombay.

{ii) Identification and culturing of iron bactefia in Water and inwttiErthf, of
. incrustations in pipelines frorn MarudJanjira, a suburban area.

(iii) Waste assessment and d'etectibn in Villb Parle Zone.

CAI,CUTTA

Completed Project

l. Brseltne Stuiho a Wa*er Qsftt of Eeoghly Eshrary

This project, sponsored by CMDAi was oom?leted' dudng the year' a s!$ctt
of about 100 km ;f the Hooghly river between Kalyani and Birlapur was surveyed dur-

rE difsreDt seeso{B of the y.ear td ldorrtify tlre major sourees of pollution and b under-

take characterhaliod. nibtl rport ie under preparation'

Continuing Projects

1. Alr Quality Survey ln C.lcutta and Eowrah

Frequency of air sampling was increased to four times a nonth irr tJre fuur
select sampling stations. Compilation of emission source inventory was taken up dur-

itrg flic t!ar. 
-cbnosion 

studie-s were also. carried out to evalurt€ tlhe effects of air
ponuterts on fefrous ehd nor'flrrou8 hetellia panele in the areas'

2. Wster Poll[tion Conttol 
,.

During tlre year the following water courses w.ere suweyed to3s99s: t!e-pg!u-
tion load: (i)-TOLLY'S NULLAH; (ii) CIAetnAR CAIfAL; and (iti) Xt'LfI RI'VER'

DELHT

Completed Projects

l. Water Qullty Crlterla lor Met'hura B€fuery

At tihc instencc of dre Initiaa Oil Corporation, three sourees ol u'ater supply to
Mathura refinery viz YlmBni rivcr, Agra Canal and Keetham Lake rvere investigated



for the water quality. Physicorhemical and bact€ri{togieal eberaeterirtio of tte water
samples from the above three sources were determined and bioassay studies were car-
ried out.

Z. Treahent of Dafry Wast€s

Characterisation of the simulated wastes from tbe propesed dairy of National
Dairy Development Board, New Delhi has been done. A flow sheet for the treatment
has been supplied.

3. Iheah€nt of Wasterater fr.m Vanespafl
UeuE rctudry Unlty Khanna

Flow sheet for the treatment of wastewater from this industry has been pro-
posed together with recommendations. The ffnal effluent was proposed to be discharg-
ed into the sewerage system of the town.

Continuing Projects

1. Long-tenn Air Qu.Uty Survey

Air samples were collected and analysed fortnightly from four select 4lftrgstations. Common air pollutants were determined.

2. I[.f lHb l-lttrstiDn

comparative studies on conventional filtration and declining rate ffltration at
chandrawal water works No. II showed ,*Joat tb€ latter gave rxlr€ output wlihout de-
terioration in tlle water qualiy.

3. Wrtcr Pollufion Slrv€y of Blver Ehaton

This project has been tnitiated during the year sponsored by the Ministry of
Y:*: ye Housing. Preliminary suryey of tlre r.rvqr wal caqied o* yrl| aqJ4pnce totbt discharge potnts of sewage and industrial wqstes and sampLng statiqss hayc b*o
fflraL

HYDERABAD
Completed Project

f. Idrstld *rstc trrthoot
cbaraeterisation of wast€s frorn the fonowing industries has b€ei, compte&c

and,flqrv+heets tor tbeir tr€at'ent and dirposal have ,been supplied to the pqrti'es l;
implementation.
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(i) Pulp and paper mill wastes;

(ii) Chemical wastes;

(iii) Dstillery and sugar factory wastes;

(iv) Plating wastes; and

(v) Chemical and fertilizer qrastes.

2. Alr Pollutton Survey at Deccan

fhronfde 
Pressi Secunilerabad

' Air pollution dut! to lead fumes from the factory was surveyed and
nary report is under submission.

a prelimi-.

Continuing Projects

f. bilushid W$te Taeah€nt

Work on the treatment of wastes from the following industries was continued.

, (i) trIarner Hindustan Ltd.; Hyderabad;

.. (ii) Nath Laboratories, Hyderabad; and

(iii) Synthetic Drugs Project (IDPL), Hyderabad.

' ri;:

2. Preyenflve Malntenance ol ll[ater DlsHbutton Syst€nrs

Leak detection surveys have been completed in two zones covering about 300
conntctlons. Work in the third zone is in progress. Studies have also bebn initiated
for remodelling the water distribution system o1 Hyderabad city.

3. CSIB Kilimragsr Proicct : ' " i i :

. :'
The Zonal Laboratory has prepared an exhaustive report on the various activi-

ties that are to be undertaken in this sector alongwith the estimated: costs. Sorne. of
the major works completed so far under this scheme are: (i) Design of 12 Rural water
supply.schemes; (ii) Solid waste management (iii) Construction of 42 latrines for the
H44ijan colony; and (iv) Treatment and disposal of wastes from the Fertilizer Corpora..
tion of India at Karimnagar.
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TAIPUR

eompleted Projects

l. Mechanlsn of F'luoride treinoval lrom Weter

Laboratory studies were conducted to examine the requirements of aluminium
salts for regeneration of Defluoron-2. The aluminium thus added hydrolyses to form
AI (OH)s which adsorbs the fluoride ions from watei.

2. Reuse of tllte,r wishes at Lasaniloongai Water Works

Pilot plant studies were carrie{ out on the reuse of firter washes from f.Iters
and the report has been submitted to Chief Engineer (PHED), Rajasthan. '

Continuing Projects

l. Fluorocis Survey

Field surveys ar',e being conducted. in the villages around Jaipur city to study
the incidence of fluorosis- Based on this data, treatment plants will be suggested to the
State Authorities for removal of excess fluorides from water-

2. Wastes fmm Vegetable Otl M|lls

Characterisation of the wastes has been completed. An interim report has
been submitted to the Director ot lnaustqel Raiasthan.

KANPUR

Completed Project

l. Pdlirtlon Strilies on f,iver Pandu

. sf,ream pollution and serf puriffcation,,of river pandu which receives wastesfrom fertilizer factory have been investigated.

Continuing Projects

l. Idustrlal Waste lt€ah€nt

studies on characterisation and treatability of the following industdal dffluerts
were continued:
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(i) Organic chemicals;

(ii) Tobacco;

(iii) Straw board;

(iv) Crystal sugar;

(v) Distillery; and

(vi) Fertilizer.

2. Treahnent anaf lIsposal ol Slaughter Eouse ltrastes

Characterisation and treatability of wastes from a slaughter-house have been

taken up.

3. IXsinfecdori of Wells by Chlorlne Pot Method

Field work to assess suitability of the chlorine pot method has been taken up'

l. Air Qualtty Monitorlng SuveY

Data on conmon air pollutants was collected frorn four sampling stations'

5. Bio-assay Studies of Orgsntc Insecflcndes

Studies on toxicity of seven insecticides have been taken up wit'h five difierent
species of test fishes.

MADRAS

Completed Projects

l. f, , S Pollution tn EYilel Prcrectr

StudiesonH^SpollutioninKaliRiverHydelProjectandeftectofdischarge
of paper mill wastes fiom West Coast Paper Mills at Dhandeli on sulphide and sulphate

"oot"trt" 
in Kali Nadi Works were completed. The final report on HlS pollution in

hydel projects was submitted.

2. Preventiye Malnteo4nco ol Water l)lstrlbudon Systens

A programme on preventive maintenance of rrater distribution system in
T. Nagar rias 

-conducted in collaboration vrith NEERI Zonal Laboratory, Bombay' Bio-

logicai.and bacteriological criteria of water quality in the distribution system were

studied.



Continuing Projects

l. IrdEshial ltrastes Treehent

Work on treatment and disposal of the following industrial wastes was in pro-
gfess :

(i) Tannery;

(ii) Distillery and Breweries;

(iii) Dairy;

(iv) Paper; and

(v) Polyfibre.

2. Survlval of Pathogens in Treotment
ol Sowage by Oidadon Ponds

This is a collaborative project with college of Engineering, Guindy. Studies
on the survival of bacteria and viruses in stabilisation and fish pond eftIuents and its -:
effect on ground water recharge were carried out.

3. Coordlnadon Ploiects with CSIn Laboratorles

(l\ Equipnent tor Monitoring Air anil Water Pollution

In collaboration $/ith the CSIO Regional Centre, fabrication of instruments to
be used in analysis o{ water has been carried out. An indigenous dissolved oxygen
probe has been developed and tested.

(ll) l7lterotion o! Seroices for Pre-tabticateil Bulldings

this is a collaborative project with the SERC Regional Centre. Designs on
the sanitary and Water supply installations were given for the residential buildings of
the Housing Board.

-(iii) Deep WeIl Honl Pumo anL Meclwnical Equiprnent

for Water anil $slrsgs Tredtment Plants

In collaboration with MERADO, design of deep well hand pump has been ffna-
lised and that for Screw pump has been prepared.
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CONSULTATION

The Institute continued to render assistance to Government Eepartments, cor-
porations, Municipalities, Industries and Local bodies on problems in the 6eld of envi.
ionmental engineering and science. Consultancy services were based on the knov-how

developed by the Institute.

The consultancy schemes attended to during the year are given below:

Sr.
No.

Name of client Nature of problern

6.

1. Sica tsreweries Ltd., Pondicherry.

2. Bombay Dyeing and Manufacturing
.Co. Ltd., Bombay.

Municipal Corporation of Greater
Bombay.

Ministry of 'Works & Housing,
New Delhi.

Nag Vidarbha Chemicals, NagPur.

CoaI Mines Authority, Ltd-; NagPur.

Tannery and Footwear Corporation
of India Ltd.; KanPur.

Gujarat Industrial DeveloPment
Corporation, Ahmedabad.

Central Public Works Department,
New Delhi.

10, Public Health Engineering
Department, Hyderabad.

11. Archaeological Survey of India,
New Delhi.

12. Deccan Chronicle Press,
Secunderabad.

13. Binny Ltd.; Madras.

14. Tata Electric Co., Bombay,

Effluent treatment.

Characterisation of sewage: (i) frorn Pan'
durang Budhkar Marg; (ii) from Dadar se-

wage treatment plant; and (iii) for reuse
purposes.

Analysis of water samples during the mon-
soon seasons of 1973 and 1974.

Water pollution survey of River Hindon
(Delhi).

Efiluent problem.

Disposal of sewage at Kanhan colony.

Tannery waste treatment.

Advice on wastewater treatment.

Pilot survey for leakage detection and clean-
ing of raw water mains.

Preventive maintenance of water distribu-
tion system.

Air pollution survey around Taj Mahal and
other national monuments at Agra.

Atmospheric air-borne lead in and around
the printing press.

Atmospheric pollution due to eoal yard
operations of the factorY.

Impact of pollutants from thermal power
station on the swrounding region.

m

9.



Sr. Name of client
No.

Nature of problem

li. Fertilizer Corporation of Air quality and emission inventory studies

India Ltd.; Bombay. at F.CJ., Trombay unit.

16. Chowgule Metal Industries, Pollution aspects of the newly coming pelle-

Goa. tization Plant at Marmugoa.

1?. I(hopoli Municipality, Air pollution survey at Khopoli.
Khopoli (Maharashtra).

' 18, Navin Fluorine Industries, Pollution control.
Udhna, Surat.

19. Gujarat Mineral Development Assessment of the emissions from Fluorspar
Corporation, Ahmedabad. plant at Kandipani, Baroda.

20. National Mineral Dwelopment Air pollution study on crushing and handl'
Corporation, Bailadila, Bastar. ing of iron ore at Bailadila.

21. Indian Drugs and Pharmaceuticals Atmospheric pollution aspect due to
Ltd.; Hyderabad. I.D.P.L. Plant.

22. Indian Oil Corporation, Air pollution aspect of newly coming refinery
New Delhi. at Mathura.

23. City and Industrial Development Location of industries in New Bombay Area.
Corporation of Maharashtra,
Bombay.

24. Rani Durgawati Paper and Effluent disposal scheme.
Board Industries, Pvt. Ltd.;
Jabalpur.

25. Amravati Sri Venkatesa Paper Effluent treatment.
Mills, Ltd.; Madhathukulam.

26. Indian Oil Corporation, T"sting of water samples for Mathura Reff-

New Delhi. nery-Additional sampling from Keetham

lake.

2?. Alkali and Chemicals Corporation Treatment and disposal of industrial efflu-
of India Ltd.; Hyderabad, ents.

28. Hero Cycle Industries, Ludhiana. Characterisation of wastewater.

29. Indian Detonators Ltd.; Treatment of cyanide effluents.
IIyderabad4.

30. Scooters India Ltd.: Lucknow. Treatment of domestic sewage and indus-
trial eftluents.

31. Madras Synthetics, Madras. Effluent treatment.
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Sr. Narne of client
No.

Nature of problem

32. The M.P. State Industries Effluent treatment.
Corporation Ltd.; Ratlan Alcohol
Plant, Ratlam.

33. Coal Mines Authority Central Pressure fflter in water treahnent.
Mines Planning & Design Institute,
Ranchi, Bihar.

34. Standard Batteries, Ltd.; Bombay. Testing of fflter elements.

35. Department of Engineering Ahmadu Package water treatment plant for rural
Bellow University, Zaria, Nigeria, areas.
Africa.

36. National Mineral Development (i) Anti-corrosive tests and measures for
Corporation, Bailadila Iron Ore water supply.
Project, M.P. (ii) Slime disposal studies.

37. Bangalore Municipal Corporation, Refuse characterisation & feasibility of
Bangalore. mechanical composting with sewage sludge

for Bangalore city.

38. Delhi Municipal Corporation, Characterisation of refuse.
lelhi.

39. A. P. Paper Mills, Rajahmundry, The extent of pollution due to discharge of
(AP). untreated waster#aters, the cause of pollu-

tion of water supply intake and to suggest
treatment of wastewater.

40. J. K. Paper Mills Ltd. Jaykaypur [ncreased load due to additional speciality
(Orisse). paper plant and discharge of highly alkaline

cooker'liquor.

41. B. P. & S. B. Mills Ltd.; Ballarpur. Effluent treatment.

42. Vidarbha Paper Mills Ltd., Kanhan. Wastewater treatment and possible utiliza-
tion of a part for irrigation.

43. Government Opium and Alkaloid Treatment of opium and alkaloid waste
Works Undertaking, Neemuch, M.P. water.
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COORDINATION

This CeII assisted' Director in appraisal of the resedrch progranunes of the In-
stitute. In addition, the following activities were rrndertaked'at die n*Hbnal and in-
ternational levels:

(ij Formulation of Fifth Five Year Plan Proposals for the Institute;

(ii) Coordinated Project with the WHO IRC on Community Water Supply,
The Hague, on Slow Sand Filtration;

i . (iii) Workshop on Information Management in Comnrunity Water Supply and
Waste Disposal (Organised_, with the gpopelation gf Divqigl o{, -.Ceqnmu.- nity Water Supply and Waste Disposal, WHO, Gendva); .::;. .

: ,....{ty) RFglgnal A{visory Committees for Zonal Laboratories (?hese vr'€re re

'j. ;. '. :

-n -"' c[,Ass blowtx,c
. ..- ..: ... ...-,.. .

' ':'. -.., .

Specialispd glasswares, wgiri lfatricated and repairs to glasswares were attended
to. Thi :iiems 'firbricated during the year included : .,

.."' . : Ii*rSpQpick 'Rafterl Cell .. . .:. iI3 No--s..

(ii)' Seigwick Rafter Funnel' 4 -Nos.

(iii) Sintered Glass Diftuser (cyl.) 24 Nos.

(iv) Miero-Kjeldahl Distillation Unit 9 Nos.

(v) Fume Exhaust Manifold I No.

(vi) Air Sampling Bubbler (Impinger) 2 Nos.

Several enquiries were also attended to from various parties both at Nagpur
and outside. Glassware items were fabricated as per their requirements.
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!,i
PHOTOGRAPHY

fhe rnstitute has a well-equipped photography section wrth fac ities for,pr*
paration of microfflms, photocopies, slides and other photographic work required for
the research work-

The Section prepared a short film covering the visit of the Prlme 'Minister'sf
India to Institute on Jan.3, 19?4.

SYMPOSIA, SEMINARS AND EXHIBITIONS

(i) Wctshq on "Information Management fn.O|nnun&y
Watct, Supply and lf,astc Disp6al" ., : . .... :

(ii) Selnlnar or "Sutar Mill

(iit) "Seope for Chemical Inilustries tn Virlarbha"

A oneday seminar was cosponsored by the Institute on "Scope to. Biieinical
Industries in Vidarbha Region", held at Nagpur on March 30, 1974. NEERI was assign-
ed with the resporxibility of tackling the va lious environmental pollutlon p$blems as-
sociated with the Chemical Industry.

(lv) AIl India Senlna,r or 'Dlstillery Waste Dispocal Methods"

. The Institute actively participated in the above seminar at Walchand. College
of Engineering, Sangli and papers were presented on the treatment and dispo.ial oI
distillery wastes.
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(v) Seminsr on 'lEnvlronmental Pollutlon alue to Minlng
Metuuurgical enil Chemtcal Industries"

Two technical papers: (a) Pollution Aspect of the Manganese Mines and its
Prcmises and (b) Solid and Liquid Waste Problems in Metallurgical Industry in India
were presented.

(vl) Seninar on "Envlronmental Pollutlon in the Context
ol thc Present Industrlal DovclolEent tn Indla"

Technical pap€rs were presented at the twoday seminar held at Trivandrum
during October 13-14, 1974.

(vli) Dxhlbtdon

The Institute took part in the Science Exhibition organised on the occasion of
the 61st Session of the Indian Science Congress and the Golden Jubilee of Nagpur Uni-
versity, held at Nagpur and displayed some of its products and processes.

(dfl) Opfl-Day

An Open-Day was organised on Jan. 9, 1974 at the Institute to give an oPportu-
nity to the citizens to see for themselves the various research activities. An qdlibition
was armngd on the occasion where the various products/processes developed by tJre

Institute were displayed. About 2500 people attended the openday. .

TRAINING, TNFORMATTON, LIBRARY AND
EXTENSTON (TILE)

Training

(l) In$lttrtc's Progre,mc

The Institute organised eight training/refresher courses during the year. These
were held at Nagpur, Kanpur, Madras and Baroda, Some of the training @urses were
sponsored by CPHEEO, Ministry of Works & Housing; National Safety Council and

Candy Filters, Bombay. Manuals were also prepared for some of the training courses
for use of the participants.
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Training courses organised during the year are given below:

Sr. Name of the course
No.

In collaboration
with/venue

Dates No. of
parti-

cipants

1.

5.

6.

7.

Air Pollution Control

Water and Waste Wa-
ter Analysis

Environmental Pollu.
tion

Chlorination and use
of Chlorinators

Sewage Farming

City Refuse Disposal

Industrial Waste
Treatment

Preventive Mainten-
ance of Water Distri-
bution SystenS.

NEERI/NagpuI

NEERI/Nagpur

National Safety
Council, Bombay;
NEERI/Nagpur

Candy Filters;
NEERI/Madras

IIT/Kanpur

IITIKanpur

CPHEEO; Instt. of
Engineers/Baroda

CPIIEEO;
NnF:Rl/Madras

12.3.74 to 21.3.74

9.7.74 to 13.9.74

28.10.74 tD 2.11.74

70.12.74 to 12.12.74

2.L2.14 ta 5.12.74

6.12.14 tn 7.L2.74

16.12.74 to 28.L2.74

29.1.74 to 12.2.74

12

11

3

2

n

(tt) Trainlng Coutsos conilucteil by Other Organlzatlons

The following staff members attended the training courses conducted by other
organizations.

1. Shri R. K. Saraf, Scientist, attended short-term cours€ on "Forecasting"
organised by the Society of Management Science and Applied Cybernetics during Janu-
aty 1L22, 1974, at CSIR' New Delhi.

2. Sarvashri V. Raman, and V. Hanumanulu, Scientists attended a course on
'Distribution System-Analysis using Computers" sponsored by the Ministry of Works
and Housing, Government of India, conducted at the College of Engineering, Guindp
Madras, from February 4 to March 1, 19?4.

3. Shri T. K. Srinivasan, Scientist, attended. "Workshop and Training Course
for Scientists in the field of Industrial Liaison, Information and Extension" sponsored
by CSIR at SITRA, Coimbatore during December 2*28, L974.
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(tI) Mkc€llanet

Practical training facilities were provided to a Final Year Civil Engineering
ittud rt of BITS, Pilani in the various divisions of the rnstitute from August 12 t6
ftober 16, 1974.

Seven trainee officers of 10th Orientation training course for Maharashtra Ser-
vicq of Engineers from Nasik were at the Institute during February, 19-21, l9?4 to get
acQtrainted wtth the vadous research activities.

T$o students of the Visevesvaraya Regional College of Engineering, Bangalore,
were traingd in Wateu and Sewage Treatment Divisions respectively.

Pgblications

O). Inauar\ Jouna! aJ Envlronm€ntsl Eealth

: ' 
ThF. Journsl portr,pleted the 16th -vear of its-publication - Ihe.lubscribers to the

jolrfnal inqr-eesed llrgiag- lhe year to over 1000, which included vdrious .research and

edutstiorlbl lnstlt{iois'hh in Indii .and abroad. About 45 issues: were sent to Fo-

rlign and Indian Organizations on exchange basis.
1i

(lf)- . .Teehnfcal Drgc'st

.-'- -*+s o"e-peg€ l€aflet €ov€ring impoxtant aspects on Pub.lic Health Engineering
in the country was circulated widely. The periodicity was reduced to quarterly.

1. January 1974

2: Aprii, 19m'

3. July, 19?4

4. October, 1974

.-'iF'
(ff|) Spedal Publtcaffons

The following special publications .)ffere brought out:

1. Annual.Report, 1973.

2, CPHERI-Fifteen Years Service to the Nation.

Textiie Mill Wastes

Waste Prevention in Water
Distribution Systern,

Phenol Formaldehytle Waste
Treatment.

Defluoridation of water by
Nalgonda Technigue,
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3, Manual on Snvironmental Microbiology (rwised). 
,

4. Sblid Wastes in India (PI---480 Scheme).

5. Course l\tlanual on Water and Waste{rater Analysis.

6. course Manual on Environmental Pollution fo"*'
Managers and Safety Officers.

?. Course Manual on Industrial w""i" t.u"t-*i*'tt'
8. eourse Manual on Chlorination and use of Chlorinators.

9. \iYorkshop on Infonnation Management in Corrmunity Water
Supply and Waste Disposal.

10. Research in Retrospect 1959-?4: A Bibliographical Roview.

11, Defluoridation (revised).

l!, rlind! leaflet "Floreenharan Ki Nalgonda Vidhi".

In addilinn, the Unit helped in bringing out a feature dticl€ on ,,Pollute ano
Die" cov.ered in the Illustrated Weekly of India (Deb. 8, 19?4).

Doflmentation & Library Services

Tbe Institute continued activities as a Begional Beference centre of the world
Ilealth Organization for : (i) Community Water Supply, (ii) Waste Disposal, and (iii)
Air Pollution control and actively rvorked for effective exchange and dissemination of
information in the network of the reference centres. The documentation and libralJ
servrces were intensified $rith a view to develop good documentaiioa senrices lo cater
to the information needs of the scientists and other r.esearch workers. some salient
featufes of th€ services are highlighted below.:

(i) Curr€nt Awaieness Servlce

The fortnightly current awareoess servrce entilred "A Guide to current Litera-
ture in Environmental Health Engineering & Science" which seryed as a mediun for
dissemination of current information about the latest trends and practices in ttre ffeld
was published regularly. As r.rany as 1975 papers culled froo v.arious iounals were
brought *o the notice of the scientists through this service during the yiar under re-
view. Be"ides serving the scientists of the Institute, this publicatrion also helped the
scientists from outside organizations to keep therqselves abr.easi in.the ffdd.

(l|) Idlf,n ldt€rafurc ln EnvilomeEtal
Entineering - Annual Bibliography

Encouraged with the nssponse received for the BibliograFfty lor the year lg?1,
its counterpart for the year 1972 was also brought oul. The publicaiion contained
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bibliographical details of 968 papers published in about 100 Indian as well as foreign pe'
riodicals besides giving the details of the presented at 43 conferences, symposia and
seminars. This comprehensive bibliography provides unique opportunity to take a
bird's eye view of the contribution which India has made in this emerging ffeld in a
single year.

(lll) Environmental Engtneedlg-News Inalex

To keep the scientists abreast with the reports in the Environmental Engineer-
ing and related subjects, a press-clipping service was provided by scanning important
daily newspapers. These clippings were indexed and a publication entitled "Environ-
mental Engineering-News Index" was brought out as a good retrieval tool.

(ty) CPEEBI-B€sealch tn R€trospoct 1059-721 :
A BtblioSttaphtcal neview

Publishing the research findings for the benefit of others is an important func-
tion of any research organisation. It also helps in communicating the knowledge from
the laboratory to the ffeld. The Institute's scientists have aptly shouldered this respon-
gibility and over ?00 publications were brought out by them during the span of 15

years. These publications are, however, scattered in the form of articles in periodicals,
symposia proceedings, technical reports, feaslbility reports, technical digests and books.
The present publication has taken a review of all such documents in retrospect and
provided full bibliographical details of these in a consolidated form. It enables a re'
searcher to retrieve information regarding the work done on a particular facet of the
field.

(v) Ilterature Seaf,ch and Blblographles
on Sl,€ciffc Toplcs

A large number of querries from the Institute's Scientists as well as from ouL
side organisations requiring literature search were answered by locating the informa-
tion fron various sources.

Bibliographical services were also provided in response to the requests from
research workers of the Institute as well as from outside agencies.

tr'ollowing ad-hoc bibliographies deserve a special mention :

1- Water & 'Waste 'Water Treatment in Indian Cities.

2. Pyrolisis for Solid Waste.

3. Effects of Air Pollution on Human Health-Select Indian References.

4. Infiltration trIells & Galleries.

5. Treatment of Waste Water by Biological Discs.

6. PoJlution Control in Foundries.

t8



(d) Eefp lor Bullillng-up Collection
in Other Llbrarl€s

The Institute is often consulted by other organizations on various problems
pertaining to library organization, acquisition and procurement of publications in the
subject areas falling under Environmental Engineering.

As many as 50 organizations were helped in building up tleir collection by
sending the wanted issues of periodicals which could be spared by the Institute.

(vJl) Selecttve Dlsseininatlon of Informatlol

This is a personalised service by which scientists of the Institute are informed
about the existence of the most nascent literature which may be of relevance to their
needs. For rendering this service, the documents on their receipt are scanned for their
@ntents and matched with the subject interest or profiles of the researchers and notiff-
cation of relevant references are sent to the users through 'Library Flash'. At present,
this service is operated manually.

Increasing number of people are approaching the Institute for allowing them
to avail of the facilities in the Library. As many as 180 individuals from universities.
colleges, research institutions and industries were helped for their Iiterature searclu

Similarly, several requests for Inter Library Loan were handled during the
year.

Display Room

In order to give a glimpse of the various R & D activities, a display room has
been set-up. Working models, chark, transparencies and such other audio-visual aids
have been provided with a view to offer a quick glance of the multifarious activities to
the visitors at one place.

WORKSHOP

Institute has a well-equipped workshop whieh undertakes fabrication of gadg-
ets, models, pilot-plants for use of the research workers in their various projeets. It
also looks after essential services such as water supply and electricity for the Institute
and the stafi quarters.

The equipment fabricated dudng tlte year i:rcluded:

(i) Surface Aerators of var;ring sizes;
(ii) Gas Collection Domes; and
(iii) Defluoridation Units.

39



SPECIAL REPORTS

' ll$e'following special reports were brought out during the year on difier€nt
sponsored and consultancy schemes :

1. ft'bhtment Arid Dispoial of Wastewaters from Aiiilhra Pradesh Papei Mills Ltd.,
Raj ehtnuhdry, A.P.

2. Baroda Effluent Channel Project (Interim Report-Il).
3. Scheme for Wastewater Disposal for Rani Durgawati Paper and Board Industries

Ltd., Sagar (M.P.)

4.' Neutrdlisation Plant foi Hindustan Organic Chemicals, Rasayani.

S. a Tt.itrlng Course Manual on Preventive Maintenance of Water Distrlbution Sys-

tem at Madras.

6. Eftluent Treatment for Cadbury-Fry (India) Pvt. Ltd., Thana, Bombay.

?. Design 6f Neutralization Plant for the Acidic Wastewaters from N'C' & Acid

Sections of Cordite Factory, Aravankadu.

g. ld'at-ei Tredtindnt and supply at sirpur Paper Mills Ltd., Sirpur-Kaghaznagaf.

9. Surlrey of Pollution of Hindon River.
' 10. Sewage Trcatment and Disposal for Nangal Township.

11. Survey of Effluent Disposal System at Sahu Chemicals & Fertilizers Factory'

Sahupuri, Varanasi.

12. Swimming Pool Water Treatment for C. P' Club, Nagpur'

tli, iXutgn of Oxidation Ditch for Hindustrn Photofflm Manufacturing Co' Ltd''
Oottoahund.

14. Design of Waste Treatment Plant for Ernakulam Central Ddiiy'

15.TreatmentofSanitarySewagefromtheColonyofFertilizerCorporationoflndia'
Tolcher, (Orissa).

16. Pilot Study of Waste Assessment and Detection in Delhi (New Rajendranagar)'

lz. Wtgfr*oit Dlgestion Scheme for Delhi Cantonment Board'

18. iharacterisation of Wastewaters of Kapurthala Northern India Tanneries Ltd''

Kapurthala.

19. Effluent Disposal of KAnptr Sahakari Milk tsoard Dairy, Kanpur'

20. Effluent Treatment Scheme for Sica Breweries Ltd, Pondicherry'

21. Algal Problem in MSEB Power Station Canal Wdters at Bhusawal'

22. Effluent Treatment Plant for the Distillery of Andhra Sugars Ltd', Tanuku, (A'P')
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23. sanitary and water supply rnstallations in l,arge panel prefabricated Housing
System.

24. characteristics of wastewaters from Buckingham and carnatic Mills, Madras.
25. Performance evaluation of a U.v. water purifier for star Textile Engiaeering

Works, Bombay.

26. Projeqt proposal on "Sfow Sand Filtration" for WHO IRC For Comm,,roify Water
Supply, The Hague.

27. Project proposal on ..Development of House-hold Hand pumps" IJNICEF, New
lalhi.

28- Project proposal for Testing of Sanitary sewage Disposar unit for oxFAM, u.K.
29. Solid Wastes in India (PL480 Scheme).

30. Refuse characterisation & Feasibility of Mechanical composting v/ith sewage
Sludge for Bangalore city.

3l- Short-Term Refuse Characterisation for Delhi.

33. Fearibifity studies for Nagpur Refuse Disposal.

33. Waste Treatment for Ashok Paper Mills Ltd., Darbhanga (Bihar).
34. Treatmmt of wastewaters from Gover'rrtent opium and Alkaloid works.Ilnder-

taking, Neemuch (M.P.)
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PUBLICATIONS

Arora, H. C. and Chattopadhya, S. N.

A study of Effluent Disposal of Superphosphate from Fertilizer Factory.
Irrdan Jo[ral of Envtroamcntal Eealth, 16 (2); 1974.

Argra, H. C., Tapan Routh, Chattopadhya, S. N., and Sharma, V. P.
Survey of Sugar Mill Effluent Disposal-Part II : A Comparative
Study of Sugar Mill Eftluent Characteristics.
Inrllan Jounal of Envlronnental Health' 16 (3); 1974.

Bhat, S. G. and Kesarwani, S. K.
Dissemination of Recorded Information in Community Water Supply and Waste

Disposal,
Paper presented at Workshop on Inlorm ation Management in Community Water
Supply and Waste Disposal; NEERI, Nagpur and WIIO Geneva: Dec' l9?4'

Bhide, A. D.
Compost from Blow-room Cotton Dust,
Joural of Compost Seience, Vol. 15, Nov-Dec- 1974.

Bhide, A. D.
Abfallwirtschaft in Indien,
Journal ol Muell und AbfaU; 1974'

Bulusu, K. R. and Pathak, B. N.
Seeds of Red Sorrela-New Coagulant-Boon to Villages-
I[illan Journal of Envlnonmental Healtlt' 16 (f) : 1974.

Bulusu, K. R. and Pathak' B. N.
Fluoride-Its Effects on Human Health and Defluoridation of Water-
Methods and their Limitations,
Proceedings of the Symposium on "Fluorosis". Geological Survey of India, Hydera'
bad. 1974.
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Dave, J. M.
Environmental Pollution from Fertilizer Production in India-.Some Case Studies.
Chemtcal Age of Inilia, VoI. 25, No. 12, Dec : 19?4.

Hanumanulu, V., Patankar, S. N., Pandit, R. K. and Raman, V.
Industrial Wastewater Survey of Greater Bombay.
AIl India Seminar on Environmental Potlution in the context of Present Industrial
Development,
Institution of Engineers (India), Trivandrum, Oct: l9?4.

Kathuria, A. K., Jain, A. K., Thergaonkar, V. P., Varandani, N. and Bhargava, R. K.
Fluorosis Survey and Preliminary Report on Urine Analysis of Fluorotic Patients.
Indian Journal of hviromental Health, 16 (3); 1974.

. Kshirsagar, S. R.
Quality Control in Water Supply,
Course on Water Supply Management, Bombay: Nov. 19?4.

Kothandaraman, V., Hanumanulu, V. and Sastry, C. A.
Characterisation and Treatment of Wastes From an Explosives Factory.
rndfa'r Joumsl of EnvlroDmental Ee.lt&,. 16 (4); 1574.

Kulkarni, D. N. and Nawlakhe, W. G.
Serpentine-Its Limitations as a Defluoridation Medium.
Iulta,tr Joumal of Envlronmental Eeslth, 16 (2lt $7a.

Lokre, V. L., Romrio, K. E. and Vasudevan, K. P.
A Simple Electrical Fluid Network Analyser,
Inillan Journal of fdrorunental Eeslth, 16 (3); f9?4.

Manuel, A. C., Ratnaparkhi, D. Y. and Siddiqi, R. H.
Anaerobic Reactions in Facultative stabilization ponds and Aerated Lagoons in
Tropieal Climate,
Indlrn Jo[l!4lof DrvirenDont l Eesftlr, 16 (A); lgi4.

Mohanrao. G. J.
Rural and Urban Water Supply and Waste Utilization and Disposal,
Indo-US: Vikram Sambhai Memorial Pugwash Conference, Hyderabad; Jan. 1g74.
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Mohanrao, G. J.
Air, $later end, Soil Pollution.
Seminar on Ecology, Environrnent and Man :

Society of Clean Cities, Bombay, Jan. 19?4.

Mohanrao, G. J.
: Seientitc Aspects of Cowduag Digestion.
All India Seminar on Gobar Gas Scheme,
Bangalore, Feb. 1974.

Mohanrao, G. J.
Frotflems of Wastewater Control in India,
Sixth'Federal eonvention of the Australian Water and Wastewater
Association, Melbourne: May, t9?4.

Mohanrao, G. J. and Siddiqi, R. H.
Sewage as a Source of Manure.
Seminar on Optimising Agricultural Production Under Gmited Avallability
of Fertilizers,
Fertilizer Association of India. New Delhi. Dec: 1974.

Majumder, N.
Environmental Health Care Rural & rlrban,
Inillan Jounal of Publte Health: 1974.

Majumder, N., Seth, G. K. and Bhat, S. c.
Ecology and Environment with sFecial re{eresce. to Fower Generation
National Seminar on Power: Present Problems and Planning for Future,
Poona, Institution of Engineers (India): Feb. 1974.

Nawlakhe, W. G., Kulkarni, D. N., Pathak, B, N. and Bulusu, K. R.
Defluoridation of Water with Alum.
Indlan Jou:nal ol Envlmnmcntal E€alth, 16 (1);19?4.

Pandit, V. I.
Automobile Exhaust: Air Pollution and its Control,
Inauan Jounrl of EnvlronmcaLl Eeilttr, 1{ (4); f9?4.

Farhad, N. M. and Rao. N. U.
Effect of pH on fte gurvivsl ol E. :Coll,
fo$mal. ot Wah.r *fllEtton Contrcl Federaflm (Washington, DC), 46 (5); 19?a.
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Phirke. P.M.
Elevated Temperature Technique for Enumeration 6f Salmonellae in Sewag€.
Inillrn Journal of Medlcal B€*.trdh,62 (6); f9?4;

Paramasivam, R.
Shallow Depth Sedimentation-A Ratitinal Approach to Water and Wastimrter
Clarification,
Paper presented at the Annual Paper Meeting of the Institution of Engineers
(India), Pub. Hlth., Eng. Div., Trivandrum: Oct. lg?4.

Raguraman, D.
I ater Supply and Sewerage Facitities in Rural and Urban Areas,
Paper presented at Workshop on Information Management in Community Water
Supply and Waste Disposal, NEERI. Nagpur and WHO Geneva, Dec. 19?{.

Raman, V. and Raguraman, D.
Use of Chemical Tracers for Gauging and Dispersion Studies,
Proceedings of the Syrnposium on Isotopes on llydrology at Khadakvasla,
Poona, (CWPRS), Dec. 1974.

Raman, V.
Plant Operator's Guide to Chlorination,
Journal Indirn l/Iater Works A$soctation, Vol. VI, No. 3, P. 163, 1974.

Raman, V.
Ail Pollution ir relation to Bombay.
Paper presented at Seminar on Human Environment in Metropolitaa Area sponsored
by Standing Committee, Municipal Corporation of Greattir Bombay, Bombay;
March, 197{.

Baman. V.
Preventive Maintenance of Water Distribution,
Hindu. Madras : March 6. 1974.

Raman, V.
Malerials for conrreyance of Water and Effluent,
Presented at Sehinar on 'Materials in Cheanical Industry',
Sponsored by Indian Chemical Manufactures, Bombay: April, 19?4.
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Raman, V. and Raguraman, D.
Use of Chemical Tracers in Gauglng and Dispersion Studies,
Presented at tJre Seminar on 'Isotopes ln Hydrology'
Sponsored by BARC, Poona, Nov: 19?4,

Rajvanshi, P. S., Bhargava, R. K., and lbergaontar, V. P.
Collection, Analysis and Storage of Information for Water Supply
Management based on Preliminary Survey in Rajasthan,
Paper presented at Workshop on Information Management in Community Water
Supply and l\raste Disposal, NEERI, Nagpur and WHO, Geneva : Dec. 1974.

Saraf, R. K. and Seth, G. K.
Comrnunication and Disseminstion Techniques,
.Paper presented at Workshop on Information Management in Community Water
Supply and Waste Disposal; NEERI, Nagpur and WIIO, Geneva: Dec. l9?4,

Sastry, C. A., Alagarxamy, S- R. and Kothandaraman, V'
Treatment of Paper and Board Mill Wsstes-A Case Study,
Indtan Jounal o[ Envlronmental Eealth' fo (4); 1974.

Seth, G. K.
How Safe is Air llfe Breathq
Scfonce Today, 9 (4); 19?4.

Seth, G. K., Majumder, N. and Bhat, S. G.
A Plea for Training of Personnel for Information Management,

. Paper presented at Workshop on Information Management in Community V/ater
Supply and Waste Disposal; NEERI, Nagpur and WHO, Geneva : Dec. 19?4.

Seth. G. K. and Sharma, R. S.
Audyogic Vyarth Updtar,
Ylgyan It gatl 23 (12);1974.

Shanta, (Smt.) S. and Mohanrao, G. J.
Anaerobic Digestion of Night Soil and Cow Dung Mixtures in Reducing Ammonia
Toxicity,
Annual General Meeting of the Society of Biological Chemists (Indra), Ludhiana,
19?4.
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Sharma, R. S.
Pani Ko Saf Karne Ki Saral Vidhi,
Yrgyarr Prasatl, 23 (3); r9?4.

Sharma, R. S.
Sudhare Shauchalaya,
Vlgran Pragetl, 23 (1r); 1974.

Yennawar, P. K.
Pollution Aspects of the Manganese Mine and Its Premises,
Paper presented in the Seminar on Environmental Pollution due to Mining,
Metallurgical and Chemical Industries, held at the Indian School of Mines.
Dhanbad: Dec. 1974.
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COMMERCIAL EXPLOITATION OF KNOW.HOW

lhe products and processes on which know-how is available with the Institute
are given below :

1. Membrane Filters;

2. Defluoridation Medial

3- Iron Removal Unit;

4. Coagulant Aids;

5. Chlorine tablets;

6. NEERI Chlorosope;

7. Wind Speed Recorder; and

9. Chlorine Ampoules.

some of them were refened to a number of entreprenuers for commercial ex-
ploitation.

The know-how on Membrane Filter (MF-B) has been so far assigned, through
N.R.D.C., to three parties. One of them has reported that the production would be

commenced soon,

4E



Rupees in Ldkhs

RECURRING

CAPITAL

PILOT PLAI\IIS

r9t3_74

Actual Expenditure

41254 -.

4.314;

(Nagpur)

(Nagpur)

(Nagpur)

(Nagpw)

(Nagpur)

(A. P. and
Rajasthan)

,Bevised Estimate

51.368

3.@7.-.

-..-'\
, rt.eesiTOTAL 45.568

--:-
,

PILOT / DEMONSTRATION PLANTS

the following plants were in operation during the year :

Mechanical Composting
(Nagpur)

Aerated Lagoons with Fixed
and Floating Aerators

Oxidation Ditch

EEluent Fairn Irrigation

Stabltsation Ponds

Trickling Filter

Deflrtoridation plants
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5.

DEPUTATIONS, HONOURS & AWARDS

Dr. V. I. Pandit, SSA has been awarded Ph.D. Degree in Biochemistry of the Nagr
pur University.

Dr. N. U. Rao, Scienti8t, was appointed as a WHO Consultant to conduct a Trtrring
Course for 'Water Distribution ard Plant Operators' for the U.S. Trust Territory
of Pacific Islands, Saipan from March 12,1974 to June 11, 19?4.

Dr. G. J. Mohanrao, Scientist, attended the National Convention on Man and Water
at Melbourne, Australia during April l9?4.

Shri V. L. Pampattiwar, Scientist, was awarded a WHO Fellowship for a period of
6 months to study Air Pollution Control Toefinigues in U.S.A. and Eumpean coun-
trio6.

Shri S. N. Dixit, S.S.A. attended one year course on "hir Environment Studies" at
the Univemity of Melbourne, Australia, under the Colombo plan.

Shri J. H. Govind, Watch & Ward Assistant was awarded "Sainya Seva Medal for
&.Servicemen" for his serwices in Jammu & Kashmir operational areas during his
*tive service career in the army.

Dr. N. U. Rao, Seientist, assisted WHO as Temporary Adviser for a meeting on

"Health Related Monitoring Programme," at Ceneva during JuIy f5-19, 1974.

8. Dr. G. J. Mohanrao, Scientist, was appointed as a WHO Consultant for Training
Course on 'Sewage Treatment Plant Operators" in EgyPt, UAR for a period of one
month fmm July 25 to August 25 1974.

Shri J. M. Dave, Scientist, attended the UNIDO Expert Group Meeting on Minimis-
ing Polluton from Fertilizer Plants at Helsinki, Finland, during August 2631, 19?1.

He also attended an International Fair held during Sept' l-10, 19?4 at Gothenberg,
Sweden at the invitation of the Swedish Water & Air Pollution Researth labora-
rcry.

Dr. P. V. R. Subrehmanyam, Scientist, was awarded a three month ll/HO Fellow-
ship to West Germany to get acquainted with the latest techniques r:sed in Waste

7.

9.

10.

6to



11.

Water Treatment pertaning to physical, chemical and biological methods. He also
participated in the ?th International Conference on Water Pollution Research dur-
ing September 9-13, 1974 in Paris.

Prof. N. Majumder, Director, attended the Governing Body Meeting of the Interna.
tional Association of Water Pollution Research and VII International Conference
on Water Pollution Research held in Paris between September 4-13, l9?4. Prof.
Majumder also visited the WHO International Reference Centres on Community
Water Supply in the Hague and Waste Disposal in Dubendorf, Switzerland, besides
other leading research institutes in these countries.

Shri A. K. Seth, Scientist, was deputed to take up an assignment in Iraq as Sani-
tary Engineer in the Ministry of Industry for a period of one year.

Dr. Tapan Chakrabarti, Senior Research Fellow has been awarded Ph.D. Degree by
th University of Nagpur.

Shri J. M. Dave, Scientist, visited Hong Kong and other Far Eastern countries as a
Menber of the Indian Delegation of the Urban Wastes Committeg Governrnent of
India, for a period of one month.

Dr. G- J. Mohanrao, Scientist, served as a short-term consultant to WHO Eastern
Mediterranian Region for 3 weeks to assist the WHO to review the Master Plan
Proposals for the Baharian Sewage Project.

Prof. N. Majumder, Director, visited Iraq as a Consultant in the TIIHO assisted
Rural 'Water Supply Programme for a period of two months w.e.f. Nov. 16, 1974.

Dr. N. U. Rao, Scientist, visited Papua, New Guinea on a six month WHO assign-
ment as a Consultant (Microbiologist) to advise on the Health Laboratory Services
Project from Nov. 14, 1974.

Shri P. K. Yennawar, Scientist, attended a group meeting on the Health Tlfiects of
Specific Pollutants from Industrial Emisslons, organised under the auspices of WHO
during November 59, 7974 at Geneva.

Dr. R. H. Siddiqi, Scientist, attended a meeting on the Preparation of a Guide Book
on Water Quality Suweys, organised under the auspices of UNESCO at Geneva
during November 10-30, 19?4.

Dr. V. I. Pandit, S.S.A., was deputed to West Germany under the Fellowship offer-
ed by the German Academic Exchange Service for training in the ffeld of air pollu-
tion control for 16 months.
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STAFF

DItrET,TOB

Prof. N. Majumiler

IIEADQUA]BIEBS

AIR POLLUTION AND INDUSTRIAL HYGIENE

Shri J. M. Dave, Scientist (Incharge)
Shri P. K. Yennawar, Scientist
Shri V. L. Pampattiwar, Scientist
Shri S. K. Maira, Scientist
Shri H. C. Sharma, SSA
Shri S. N. Didt, SSA
Dr. V. I. Pandit, SSA (On deputation)
Mrs. R. A. Thakre, JSA

ENGINEERINC

Shri R. Paramasivam, Scientist (Incharge)
Shri S. K. Gadkari, Scientist
Ku. N. S. }slLrtgsA
Shri S. K.(Pathe,) JSA
Shri S. G. DIV{lunior Engineer

EPIDEMIOI,OGY

Dr. A. K. Anwikar, Scientist (Incharge)
Shri P.V.R.C. Panicker, Scientist
Shri A. H. Khante, JSA

INDUSTRIAL WASTE

Dr. G. J. Mohanrao, Scientist (Incharge)
Dr. P. V. R. Subrahmanyam, Scientist
Shri M. V. Srinivasan, Scientist
Dr. K. L. Saxena, Scientist
Shri J. S. Gadgil, Scientist
Shri R. C. Trivedi, Scientist (On deputation)
Smt. Shanta Satyanarayana, SSA
Shri T. N. C. Ramaprasad, SSA (On deputatior )
Shri S. N. Khadakkar, JSA
Shri A. N. Deshkar, JSA
Shri S. D. Makhijani, JSA
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INSTRT]MENTATION

Shri S. B. Dabadghao, Scientist (Incharge)
Shri V. L. Lokre, Scientist (On {eputatiop}
Shri V. R. Bhave, Scientist
Shri V. R. Apte, Scientist
Shri G. T. KaIe, SMA
Shri Amol Singh, Foreman
Shri P. L. Muthal, JTA

LIFE SCIENCES

Dr. N. U. Rao, Scientist (Incharge)
Dr. K. P. Krishnamoorthi, Scientist
Dr. N. M. Parhad, Scientist
Dr. V. Chalapati Rao, Scientist
Shri M. D. Patil, Scientist
Dr. P. M. Phirke, Scientist
Dr. M. Vithal Rao, Scientist
Shri P. Kumaran, Scientist
Mrs. Rekha Sarkar. Scientist
Shri S. B. Lakhe, SSA
Shri S. R. Joshi, SSA
Mrs. A. S. Gadkari, SSA
Shri M. K. Abdulappa, SSA
Shri N. Shivaraman, SSA
Shri S- V. Waghmare, JSA

RURAL SANITATION

Shri B. K. Handa, Scientist (Incharge)

SEWAGE

Dr. R. H. Siddiqi, Scientist (Incharge,
Shri M. Parabrahmam, Scientist
Shri S. N. Kaul, Scientist
Dr. G. B. Shende, Scientist
Shri C. K. KaIe, SSA
Shri A. N. Khan, SSA
Smt. Kanchana Swaminathan, SSA
Shri K. G. Nimbalkar, Junior Engineer

SOLID WASTES

Shd A. D. Bhide, Scientist (Incharge)
Shri S. K. Titus, Scientist
Shri B. Z. Alone, SSA
Shri n. C. Diit, SSA
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Shri M. S. Olaniya, SSA
Shri A. D. Patil, STA
Shri R. V. Bhoyar, JSA
Shri L. M. Motghare, JSA
Shri P. P. Pathe, JSA

WATER

Shri K. R. Bulusu, Scientist (Incharge)
Shri B. N. Pathak, Scientist
Shri A. S. Bal, Scientist
Shri M. V. Nanoti, SSA
Shri D. N. Kulkarni, SSA
Smt. M. V. Vaidya, JSA
Shri W. G. Nawlakhe, JSA

CONSIJLTATION

Shri D. Raguraman, Scientist (Incharge)
Shri S. R. Algarsamy, Scientist (On deputation)
Shri V. Hanumanulu, Scientist

C1CNSTRUCTION & MAII\ITENANCE

Shri N. M. Narasimhan, Clerk-of-Works (Incharge)
Shri B. V. KaIe, Junior Engineer

PREVENTIVE MAINTENANCE

Shri A. W. Deshpande, Scientist (Incharge)

GLASS BLOWING

Shri N. Narayana, Scientist (Incharge)

PHOTOGRAPHY

Shri E. P. I. Sundersingh, Scientist (Incharge)

TRAINING, INTORMATION, LIBRARY & EXTENSION

Dr. G. K. Seth, Scientist (Incharge)
Shri R. K. Saraf, Scientist
Ku. K. W. Chaudhari, Scientist
Shri S. G. Bhat, Documentation Omcer
Shri T. K. Srinivasan, Scientist
Shri S. K. Kesarwani, Library Officer
Shri I. P. S. Prasad Rao, Scientist
Shri Y. N. Murty, Scientist
Shri K. M. Nandgaonkar, STA



Shri R. S. Sharma, Hindi Translator
Ku. S. S. Pande, JTA
Shri G. G. Pardhi. Artist

WORKSHOP

Shri N. G- Swarankar, Workshop Superintendent (Incharge)
Shri H. J. Patil, Scientist
Shri S. K. Nimkhedkar, JMA

ZONAL LABORAMBTES|

AHMEDABAD

Shri S. Rajagopalan, Scientist (Incharge)
Dr. (Mrs.) I. S. Jayagouder, Scientist
Shri S. G. Shaikh, JSA (On deputation)

BOMBAY

Shri V. Raman, Scientist (Incharge)
Shri S. R. Kshirsagar, Scientist
Shri R. K. Pandit, Scientist
Shri K. Ganesan, Scientist
Mrs. J. M. Deshpande, Scientist
Shri N. S. Phadke, Scientist
Shri G. Ramkumar, SSA
Shri A. L. Kulkarni SSA
Mrs. A. A. Chandorkar, SSA
Shri N. S. ManthaPurwar, SSA
Mrs. N. A. AinaPure, JSA
Shri K. E. Rosario, JSA
Shri B. R. Shamkhavaram, JSA
Shri K. M. Phadke, JSA
Shri Y. V. SubrahmanYam, JSA
Mrs. M. M. Patil, JSA
Shri S. V. DeshPande, JSA
Shri S. M. Deoghare, JSA

CALCIITTA

Dr. A. K. Basu, Scientist (On deputation)
Shri R. S. Dhaneshwar, Scientist (Incharge)
Shri C. S. G. Rao, Scientist
Shri S. S. Mudri, Scientist
Shri S. B. Deshmukh, Scientist
Smt. Giti Mukherjee, SSA
Smt. D. RaY, SSA
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Shri N. Rama Rao, SSA
Smt. Sita Chatterjee, JSA
Shri N. K. Achuttan Kutty, JSA
Shri S. K. Shrivastava, JSA
Shri R. C. Parekh, JSA
Shri P. Murahari Rao, JSA
Shri T. V. Subba Rao, JSA
Smt. S. A. Patkie, JSA
Shd A. M. Komerwar, JSA
Shri S. N. Bokade, JSA
Shri C. V. Varkey, JSA

DELIII

Shri R. P. Mishra, Scientist (Incharge)
Shd A. K. Seth, Scientist (On deputatiol)
Shri N. Dutta, Scientist
Shri S. K. Shrivastava, Scientist
Shri L. N. Sharma, SSA

TIYDERABAD

Shri Y. S. Murty, Scientist (Incharge)
Shri D. Seethapatt Rao, Scientist
Shri L. Shantikumar, Scientist
Shri K. Srinivasan, SSA
Shri S. I. Elyas, SSA

JAIPI'R

Shri V. P. Thergaonkar, Scientist (Incharge)
Shri S. N. Bhakde' JSA

KANPI'R

Dr. H. C. Arora, Scientist (Incharge)
Shri S. N. ChattopadhYaY, SSA
Shri V. P. Sharma, SSA
Shri Tapan Routh, JSA
Shd S. L. Govindwar, JSA

MADRAS

Dr. C. A. Sastry, Scientist (Incharge)
Shri V. Kothandaraman, SSA
Shri K. Subbarao. SSA
Shri K. M. Afoo, SSA
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ADMINISTRATIVE & HOUSE KEEPING STAEF

Shri C.S.S. Rao, Administrative Officer
Shri V. K. Bhatnagar, Accounts OfEcer

Shri KuldiP Rai, Section Ofrcer
Shri S. K. RoY, Section Officer
Shri R. NaraYanan, Stores Officer

Shri Thomas JosePh, Purchase Officer
Shi A. V' Subbarao, Senior Accountant
Shri Kishori Lal, Assistant
Shri Amar Singh, Assistant
Shri R. C. Maheshwari, Assistant
Shri P. A. Chandekar, Assistant
Shri Santosh Kumar, Junior Accountant
Shri A. D. Bhardwaj, Junior Accountant
Shri B. Y. Badge, Senior Stenographer

' Shri Hamitl Khan, Senior Stenographer
Shri B. Damodaran, Senior Stenographer
Shri H. V. Garde, Laboratory Supervisor
Shri U. G. Deshmukh' Stores Supervisor
Shri G. L. Banerjee, STA
Shri R. C. BajPaYee, STA
Shri M. P. VYas, JTA
Shri J. D. Sharma, Horticulture Overseer

Mrs- I. D'Souza, RecePtionist
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DISTINGUISHED VISITORS

1. Smt. Indira Gandhi

H. E. AIi Yavar Jung

Hon'ble V. P. Naik

Dr. M. S. Swaminathan

i. Prof. T. R. Seshadri

6. Mr. Abdul Matin Chaudhary

7. Mr. Daniel A. Okun

8. Mr. Simon Maxwell

9. Dr- D. Rondia
I

10. Plof. Dr. Ing. H. M. Ru{fet

Dr. Bobert A. Frosch

Prof. M. G. K. Menon

Prime Minister of India and
President of CSIR,
New Delhi.

Governor of Maharashtra,
Bombay.

Chief Minister of Maharashtra,
Bombay.

Director-General,
ICAR, Govt. of India,
New Delhi.

Emeritus Professor,
Delhi University,
Delhi.

Vice-Chancellor,
Dacca University,
Bangla Desh,
Dacca.

University of North Carolina,
u.s.A.

Assistant Resident of UNDP
New Delhi.

Associate Professor,
Industrial Toxicology,
Faculty of Medicine.
State University of l.iege,
Belgium.

Technical University,
Hannover, Germany.

Assistant Executive Direetor,
UNEP, Nairobi.

Director, TIFR,
Chairman,
Electronic Commission,
New Delhi.
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13. Dr. J. M. tar Adlicherq )' Otfi€iats of UNIF,
Dr. M. C, Geerling l Vienna, Austria.
Dr. Inq. Rudi E. Kratel )

14.' Prof. Dinesh Mohan Director, CBRI,
Roorkee.

15. Mr. L. A. Orhuela Chief, Community lllater Supply
& Sanitation. WHO,
Geneva.

16. Mr, Ssnuel Kantor World Bank .Cotutrltlnt.

17' Mr' M' A Acheson 
*iilil,l#,tff"ilLo.,
wlio-sEARo. New Delhi.

18. Dr. A: L. Downing )

' 
uN consultants

19. Dr. C. P. Straub )
20. Dr. F. Josa WHO Consultant

21. Mr. John Fineh WHP- $onsultant

22. D\ P. K: ilena Directgr, RRla
Bhubaneshwar.

2& Prof, (Mrs.) Kira Central Institute for Advanced
A. Bustueva Mealical Traihing, Grafskii,

Moscow, USSR.

24. Prof. E. H. Spaulding WHO Consultant,
TemPle UniversitY,
PhiladelPhia, USA.

25. Dr. Robert Taylor Regional Educational Adviser'
British High Commission'
BombaY'

26. Dr. B. D. Tilak Directol, NCI-,
Poona-

27. Prof. M. A. Shapiro Director,
WesternPort Bag,
Environmental Study,
East Melbourne,
Australia.
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