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DIRECTOR'S REPORT

. It gives me immense pleasure to present the Annual 3eport for the year 1g?6.

{uripg-the year under review, t}re Instituie carried out invesaig;iidn on r4s jrojects ofwhich 30 were sponsored and eight were collaborative schemes. Altogether ZS proSect
reports rvere published. The Institute compreted around 20 short anJ tong-term con-
sultancy assignments and about 30 assignments are in progress.

UNf frogrann€
The United Nations_Environmental programme, Nairobi sponsored a project

entitled "rdentiffcatibn and preparation of an Inventory of Instituiions in the nsiap
Region with capabilities of Assessment for Air and water pollution" with NEERI as
the project coordinator under the CSIR. A significant progress was attained in carrying
out the ffrst phase of the uNEp project. on betratf ot iJNEp, *-" of our scieritists
visited the countries in the ESCAp region including Banglaiesh, r"aooesia, erriuppirrus,
Malaysia, Singafore and Sri Lanka, wlere they coilected comprehensive inforfiation
on tie. facilities and capabilities availabre witb organisatioos in the respective coun-
tries with regard to air and water pollution monitoiing work.

As a WHO Collaborating Centre on Community Water Supply, Waste Disposa-and Air Pollution, the Institute continued to furnish data on itemJ if mutual lnterestto WHO International Rcference Centres situated. amund the globe.

Another milestone in the 
_p_rogress and development of NEERI, was the bpefigof the Ninth Zonal Laboratory at Kalimassery, o""" 6Jio in June 1976. rbis ZonalLaboratory xrill meet the longfelt need of this fast developing region.

Bosearch & Itcvelolmart Acdvffies

The highlights of the major R&D and Extension activities undertaken by theInstitute are listed belov/ :
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A steady progress was attained in the application of reverse osmosis for treat-

ing high salinity waier. An experimentai reverii osmosis assembly of five tubuler

-Imbi"rres was fabricated at the Institute so as to give 5 cu m/day/product water with

permissible salinity of 600 ppm at 42 kg/sg cm as operating pressure'

At the request of the Andhra Pradesh Government, an extension Programme

was carried in rural areas of the state to demonstrate the 'Nalgonda Technique for. De-

fluoridation of Water'. The rural population was provided with sufficient chemicals to

p.r"ti". tftit technique fo, " 
y"".'*i,,g their available- domestic utensils' The Andhra

pradesh Government is atso tiking steps to install a 0.5 mgd (2272 cn m/d) at Kadiri

township for defluoridation of water.

NEERI's proctsr'trraEehow: for the'manrrfacture of ddorine tablets- and chlo-

rine ampoules ** ,"ft"ioi thisngi .tfre l{atioa* Xetcan$ ikeloPment Corporatton

of Indi; (NIiDC) to four entrepreiuers who have launched into production. These items

are being used for disinfection of water'

The Institute continued to participate in t'he international pmqryrlme- on "Slow

sand trllteration for surall communities." India is rEr€seDted by NEERI and is ,among
lU, no" otU." participating ""."t 

1* namely Glrana, keuya; Peki$Gq Sudan and Thai-

i"ria, i" ti* pt"iect, irrictr-is being co-ordinated by-tlre World Health Organisation Inter-

national Beference Centre for Coltunrty Watei Supply at the Hague' th9 Netbgr-

Iands. Presently data is being collected, in Indla so as to develop slow 1nf filters, suit-

able for rural areas and smaii communities, Ttre Institute has submitted two Interim

Reports on Slow Sand Filtration to WHO IRC'

Date on conimon air pollutant's viz; suspended particulates and sulphur dioxide

ls being coUected as a part of the long-term national air pollution motritoring Program-

me being carned out by th" r;Jtil;;.'rtt" t* qi1 -qo.t"" for studyrng air qualitv

;;;;g "r" 
elm"aau4.Bangalorc,:Bombav, Delhi, Calcutta' Ilvderabad' Jaipur'

Kanpur, Madras and NagPur

'IaelrrstttuteisassistingtheD<pertCommitteeofthe-Gorrernrrrcit.of.Indiato
aAe"mine tft": taseltne level of iir poUution at Agra in view af a pmpogal to locate on

oil reffnery at Mathura.

fhe successful application ol putp mill warte -water 
for agricultural purposes

at Ofig;. ;ape"tftffffr atie-t"r iri ft{adrrya Pradesh iirdcates bright prospccts'

Studies were contrnued on the research-cumdemonstration pilot plant - for

nisUt{oiidigesuotr ati fre C."t"J p,m"' Nagpur to det€rmiae paraneters for studying

the feasitdlity of ,etriog up bio'gat .,ttit" io [e courtry' Tbe bio-gas generated is be-

ing utilised at the prison'! eanteen and kitchen'

The Institute is collaborating in the All-India Co'ordinated hoiect on Algae

which is sponsored by the DepartmJnt of Scie,nce anil Technology of the Government

of lqdia. .$tudies are,ut pm;G tor ttre. develpcmenli of a Biotic Inder whic-h wiil help

to establish the community- structure ior biological monitoring of water quality in

(iv)



terms of organic pollution. studies are also in progress on the utirisation of waste
'u'aters for ffsh culture. The species of fish which have been cultured includ.e common
carp and cat ffsh.

Significant data have been collected on the study of ,,Use of Saline Water in
Agriculture (safe and optimum utilisation of sewage Effluents in Agriculture),'. This
is a part of the Indian council of Agricultural Research co-ordinated scheme for re-
search on use of saline water in Agriculture. Higher cmp yields have been obtained
using diluted sewage in certain proportions.

' The Rural Sanitation Programrne which is a project in colaboration rvith the
zilla Parishad, Nagpur is being well received by t-he rural population residing in 10
villages around Nagpur where around 640 hand flushed water-seal latrines arl in'se
and studies are in progress to develop suitable low c{st sup€rstructures for the lat-
rines out of available local material. Simultaneously a prograrnme of disinfection of
wells in rural areas using pot chlorinators and epidemiological studies on ,(Assessment
of Health Status of Rural Population around Nagpur" ate being carried out.

The feasibility of employing on a mass scale a biological control of mosquitoes
is being studied by uslng utricularia, on aquatic carnivorous ;ilant, commonly found.
in quiesent waters. These plants have been found to trap and kill mosquito larves and
is promising method for an effective control on propogation of mosquitoes,

Development of indigenous equipment is an important aspect of NEERI,s R&D
efforts- The Institute has recently filed the following three patents; (i) Airspora Samp
ler with Inclined slide which has been proved to be 12 times more efficient than con-
ventional procedure; (ii) Bellows-type Oil Free Vacuum Pump g (iii) Improvements
in/or relating to the Wind Direction Recorder.

The Institute has acquired adequate technical competence on solid wastes mana-
gement. This is reflected from the sizeable number of civic bodies from. all over the
country who seek the assistance of the Institute for dealing wiur their garbage disposal
problems. Recently the Insti[ute has submitted a project report for setting up J me_
chanical composting plant at Gauhati. Investigations have also been compleled ]or stu-
dying the feasibility of carrying orrt mechanical composting of refuse for the cities of
Jabalpur and Kota.

Five training courses, specially designed to equip technical personnel in the
ffeld, were conduct€d by the Institute as part of the NEERTs effort to promote transfer
of technology through training of personnel. A special Refresher course sponsored
by NEERr and the central Board for Prevention & control of water pollution. New
Delhi was organised at Nagpur for chairmen and Member-secretaries of water pollul
tion control Boards during November s12, 1976 to equip them for the implementation
of the Water Prevention and Control of Pollution Act of l9?4-

The Institute participated in a number of sJrmposia, seminars, get-togethers and.
exhibitions arranged by various organisations and joinfly sponsored the holding of the

(v)



second Natioilal conveitiod on Environrirentd Eflginaeddg at Ntlw Delhi in January-

Febroary 19?6 arrd thb Eighth Annual convehtion of the Indian water ltlbrks Associa-

tion at Nagpur on February 4, 1976.

The Institutd cdntlhued to pubilsh its quarterly journal, "Ihdian Journal of En-

vhbnriit!,ntsl Hdalth', Votume 18 (19?6), its quartbrly publicsubn; 'Technical Digest"

whieh highlights idtpditant dspects of errvifonniental engineiiing, rebearch ahd deve-'

lopinbiit 
"ctivttles 

edrried out by the Institute add a Foitnightly, "Guide to Cirrrent
Literatule on Environmental Healih, Engineering and Science".

The Irlstitdtd brought dut for the lirst time a 441-page "Direitdry oi EnVironmen-
thl orgenlid,ttons in Ihdia,,which provides informhtion ori 219 organisations working
in the envimnmerital engineerlng and related fields. In addition, 25 3p€cial pfoiect
Ieports and dn annual report were published during thil year.

An added impetus was given to the use of Hindi in the work of the Itrstitute by
way of releasing bilingual press ri:leases in English and Hindi frcim time to time,
bringing out leaflets and booklets in Hindi for popularising the Institute's research
products & prbccsses. ddlivbring rddio talks and extrlnslon lebtures.

AcknowlcflglhcNrts

I wish to place on record my profound gratitude to our former Director, Prof.
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J. M. Dsve, Deiiuty Dir€ctor, who took over aS Aeting Director fron Decembdr 1, 19?6 -

to June 28, 19?? and to all the seientists and the supporting staff lor the excellent tean
spirit in carrying out the Institute's R & D activities.

The continded adsistance, cir-operation aia idtefest shbwn by international or-
gamsations like ltrHO, Geneva, and UNEB Nairbbl is gratefirlly acknowledged.

To our large clieiltele who spilnsor some of our R&D programmes and seek
bur assistance fbr coixultancy work, we acknowledge their support and are grateful for
their patronage.

I ain personally grateful tb the Director-General, Scientifit and Industrial Re-
search; New Delhi for his guidairce and enccuragement and to officials of the Council
of Scientific & Industrial Research for their encouragbhent ahd co-operation.

lY+----._
Dr. B. B. SUIdDARESAN

DIRECTORNdgpirr, Juli, i9?7,
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NESEARCH & DEWLOPMENT ACTIVITIES
( TVISIONS AT EEADQUAETTnI;)



AIR POLLUT|OII

Completed Projects

L Mdh!-lnise Oontent ln the dr-bome .tl3t .ind Ecxlth Btittrt near FeirS.M.nga-
nes€ Nloy Factory

Two Sttes in the vieinlty of a Ferro-Mailganese Alloy Factory were selected so
that one of them being a distdnt control station ehd the other i:r the proximity of the
Factory. The air-borne dust \tas s{mp-ted eflA analyseii fdf mdnganese content, The
dust Ievels observed in the range of 0 to l0 pg/ma in the area close to the factory and
less than I ltglmz at a distant control station. The study indicates that there is a
relevance of manganese dust with regard to its toxicity on school-going children. These
observations are based on the short-terrn survey.

2. Alr Pollutior Survcy ot Chembur-lfttimbEf fu6a

Unddr this 10-maifith sui-vei, the elfrissidits fioih a tertiliter planti refineries,
po w-er statioir dnd petro-chemical indUstries ioCated in the Chembur-Troirtbziy area
were studied, The ambient air qu{ility aiid wind pattern in thg region were determined
at f.ve monitoring stations. A feasible plan of action for abatement of air pollution in
a phased manner for different types of sources in the Chembur-Trombay aieri nr l be
ennumerated in the project report. The project was sponsored by the Mahaihslitra

'Prevention of Water Pollution Bodid, Bombay.

& Asscss€nt of enls$ons at Pelletisation PHnt rt Psl6 (God) rnd pcrtormance
Study ol the Dedustlng Untt

fLe suivey work rfii carried out to detEirnifig aif veibcitles and dust emlssions
fmm various sourcds of the Pdlldtisation PHiit dt Pdle (Gde) and t b pcrtorinancd df



the existing de-dusting system.
$ hich need to be adopted by

The survey report indicates the remedial measures
the sponsor, M/s Chowgule !s Company Pvt. Ltd., Goa.

4. Control of tead t[mes ftom atrdhr8 P!.bh8 l,rltrfing Plless, Vttsyawada, Andhra
Prailesh

The objeetive of this project is to prepare a blue print tor the control of lead

fumes from the printing press. NEERI designed control equipment which was instal-
led in the factory and it is in operation.

5, Ahodpheric Polftrtion Survey rround Indraprastba Thernal Power Sto6on'
l\ew Delhi

The air pollution in the surrounding area of Indraprastha Thermal Power

Station was 
"r""r."d 

by determining the suspended particulate matter under various

;limatic conditions. TLe final report is under preparation for submitting it to the spon-

sor. M/s Delhi Electric Supply Undertaking, New Delhi'

Continuing Projects

l. WEO Oollaboratrng Contrc on Alr Pollutlol

This is a collaborative proiect sponsored by the WHO' Geneva' which has re'

eognised r.rnenr ", a wHo c;[aLorating centre on Air Pollution for South East Asia

il?i"* ill"t-i"uoratory studies for sulphur dioxide-measurement as per guidelines from

WHO were carried out. Air monitorin! for air quality data for sulphul dioxide and

suspended particulate matter from three sclected monitoring stations in Calcutta- was

"rrri_""r""ila 
b wHo. similar data is being collected from all over the world bv

WHO in order to study air quality on a. global level'

2. Stanalrtdization ot Ssmpung Technlques ol aerlal poU€n gTalDs an'l fungtl spores

by Dethods curently usc.l Xr ltilllt"

The aim of the study is to improve the air spora sampling techniques current-

in India. The development o] an 'Air-FPora Sampler with Inclined Slide':

f*til"t" has proved to be twelve times more efficient than the conventionally used
by the



.Jrocedure which has sevaral limitations hcause of its varying trapping efficiency with
different wind speeds and because of its ltnitation in sampling of air-borne particles
only by sedimentation.

3. Air Pollution aspects of Automoblle Exhaust r'.lntsstors

The study aims at determining the extent of air poilution caused due to emis-
sions from gasoline and diesel vehicles and to standardise methods for s[reciffc emissions
like lead and carcinogens using atomic absorption spectrophotomet., 

"oi 
g". chromato-graph. The data on emissions of carbon monoxide from gasoline vehicles 
-under 

Indian
conditions and smoke from diesel engines are being studied.

4. Contml of Sulphur dioxlde by Aitsorpfion Technlque on Mtaeral Clays

The characteristics of Indian clay minerals is being studied with special refer-
ence to its adsorption efficiency oI sulphur dioxide. cray minerals can be rlsed in the
desulphurisation of flue gases.

5. UnUotm concentraflon ot Eydlofluodc aciit gas generadng devtce

The project aims at a fabrication of a dynamic constant concentrauon genera-
tion chamber for hydrofruoric acid and. to use it for testing under contmled 

"ooditio*of temperature and pressure. The chamber can also be used for fumigating 
""g"t 

H"plants and to study the effects of HF. The unit has been fabricated 
"ia ",it"nJ ,,'oai-

fications are being carried out to ove,rcome the existing umitations, A variety of vege-tables were exposed in the fuming chamber and the eiects of HF were studied.

6' FoDcca'6''g of Arrslnra (aerrar pollcn grrrns atrd fungal slnres) which ere provcd
Acm-allery€Dg

The objective of this study is to prepare an airspora calendar for Nagpur and to
develop a system whereby it is possible to iorecast thi air spora concentrations of
groved- aero-{lergens. Dai.ly data on airspora concentrations o} Nagpu" were collected
rrom June l9?5 and the synoptic data on clifiate ol Nagpur were also noted. The air.
spora calendar is being prepared. Murtiple regression anarysis of airspora concmtra-



tier* snd elirnatie lmtcn r,il! indieate tls teacibilitv
medel fer fsrpeestipg,

7. National Monfto'rhg NeLwort otr Alr Pollntlon

el BrePer!+8 t met'henpaticar

The air pollution levels in 10 selected cities including centres where - 
NEERI

LaboratJe.s are bcate{ ig Uu*g caqried out' !!re cities inclqde Abr4edabed.' Bom-

d;;'S&iiil*t!r, EJCireb'a,'.raipur, Kenpur, Naspur ald Madras. Recentlv, one

H.e*rFtii, ninie'pt" #" luup ilofGS" fpllutantp Gdur eiudv inplude .sulphqr di-

&;'r,"fitr;cpn- dioridi, qiu"P"naed ia.'*i9q!ate, Fatter anj sulgbatten rate .measute'

-!"ii. irt"- p-ieci was r+inebed i" rbdg 
"trq is to pontinue o:n a long-term ba$s'

s. preprra$s* pl {*Seecl elfc{n bYtslrt

U,rldgr thg plggfen1rn€' information on the emissions from different types ot

lsfluslfes is bel'g eoll+,te4'

9. Bascllne atr QuaXty SnFYcy st Agra

The study will indicate the impact of environmental pollution on national mo-

nur$epJs qituate{ in apd 4rouad A.gra' The pgUution parameters under survey are

ilffi;- ff iil,: ni*i*, ai"iaa" La,*p""_-a"4 pir. trculate matter. Meteorological

iirirrs r";h.;, ErnO cpesd Jal"ectiott 
"t-" "r*-tryta"t 

study for evaluating tht p:llY-

ii."-plitd.'-tit" ""iio""r 
monuments selected for study are Taj Mahal' 

- 
A€ra.f'ortt

iii"naits, Itmatudda!+l4h and the fifth samlli1q station 
-is 

in the centre of Agra citv at

;i:-I\4r*"ilJ- cGB.tati." Utiai"g. the behi zonql Laboratorv of NEERI assisted

in carrying out this survey.

cattng the DlEf Folystcrf0. Atr Quallty Survey to ass€trs t'he lmpllcatlons d lo-'- 
Flb*JFtIm uDits ir the Jcrnrtv ot dhe coker<urn-coke caldrlafior Plalt at

Bongalgaon' Assam

Ths ppUtrtion dqe tp air-borne dxst,-partieslat9p pxigting 3 tlu :-"i"]l{,l1,thi
potra{oking 

'and 
egke $lpinauon plant at Eataqt q! its iF pset gP .-qlt--guarty .r8

[uini arr*t-"*i it that a suitable lopglion for the 9]'{T'lPolvst?r FibrelFilrn UFit can be



"iiilll""l; #tr##fl*"T"Jffisubnilted te tbc ryossep M/s Eqnsieisasn Pet'o''

New Project

l. contpl 0! qnsBe Eplqltonq lrq{0 boller chrqsey ot Eote.l Chola, tttadras

The project has been taken up to measure smoke emissions from the boiler
chimney and to suggest tnprovements for cqrrying pgt sq-rgble modiffcations so that
the gxisting pollution of tle atmoqphere due to bpiler emissions is controlled. The
emissions frsm th6 chimney with -respegt to partieulate mattgr, sulphur dioxiae, carbon
monsxide and carben dieride aro bFi4g !0egCUfgd.

ElIGIIIEERIlIG

New Projects

l. Studles on Slow Sand Filtntton

This research and demonstration proiect is to promote the application of slow
Sand Filtration in India. This Collaborative project is partly hping 

-financeC 
by fhpwHo International Reference centre, the Hague. The progiammJ is alviaea inio iw"

stages' under the first stage which is in progress, the three aspects being studied are:
the performance of slow sand pilot filters installed in the rnstitute ope"rt'iorral p"rfor-
m3nce of a slow sand ffltration unit suitable for 2g,000 persons and collection of irrfo"-
mation of units functioning in India.

2. Decllnlng n,ate Ftrtrifirin ol Fatcr

Laboratgry Frperimeliq by direct 0ltf4tign gf elqn d0sed raw eratelr with a
turhiCity of 1tr-95 usit-s (FTU) _bave leeq cqnpfuflsd, FcUovirlg ttri t"tqiatq.y work,strrdies have hppn initlctfc st KenFsc litiafpp f,oll9, Negpur on e fglt{c.aI" slti*"' 

-='



4. Ptlot Water Supply Scheme wlth Slow Sanil Filbatton lor Buriwada vilage

The project envisages provision of protected water supply by slow sand fiItra-

tlon to Burjliada village .t ta"" ttt" integrated rural wate-r supply and sanitatioq - 
prG'

glamme. A detailed engineering survefof -the 
village YTI be carried out to decide the

Iocation of treatment worts us-tni sio*.iattd filtidtio; __distribution 
network and stand

;;".-i; 
-;;;".ors 

of this collatorative proiect are wHo' IRc' Geneva' Government

of Maharashtra and Nagpur Zilla Parishad'

s.' n6vetopniort ol niil|tble liourri'lora Hdd ftfuo

The aim of the project is to develop a light weight and reliable house-hold

hand pump of shallow-ieli type for use in individual bouses' A prototype hand purnp

has been fabricated and its performance is being tested'

5. Two-lryer Ftltratton of Watcr

Laboratory studies have been completed using 
- 
indigenous. high grade bitumin-

ous coal as a fiItei media to study filtration rates and ffltrate quality'

Preoentioe Maintenance

New Projeets

l. Prcventlve ltlslnt€Drncc ol Wrtcr Dkirlbuffm Syst'n st Ctlcott'

t



rim report has been prepared for the M/s Calcutta Metropolitan Development
Authority (CMDA) and Calcuifi.

2. Reoondidmlng ol W&ter M&furs

Drag scrapers for cleaning of water mains were fabricated and tested. Fieldtlials are in progress in Bombay.

3. Study on ltraste Water Meter I)|stdct in pan.jl, Goa

EPIDEIIIOTOGY

, In a selected pilot zone, the preliminary work of updating the distribution map,ffxing of bypass meters, Ieak detection work and waste assessment using minimum
night flow technique have been compreted. The finar frow test to assess 

-the 
wastage

after carrying out remedial measures for the detected reaks has ueen comptetea. ilis
collaborative proiect was sponsored by the public Works Department, Goa.

Continuing Project

l. Ass€ssment of Health Status of nural populatiotr around Nagtur

collection ot data on health status of rural population in selected villaEes
around Nagpur was continued. Blood and stool samples were collected and analvs-ed.
A programme of deworming was undertaken to Femove gastro-intestinal parasitil in-
festations. This project is complementary to the Rural sanitation project. ot the Insti-
tute. A pilot programme of constructing sanitary latrines at some seleeted villages
rround Nagpur is in progress. By improving sanitation, it is expected that the fee-co-
oral cycle of enteric parasites *ill be disrupted and the health of the people will show
improvement in due course. 

I . : .r
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Completed Projects

1. colour R€$oval stuallo3 on Pulp and PrD€8 Mtu westca ot thc Nsgalstt'l Pat)er

Proiect .t Tulu, Nagaland

Laboratory studies indicated that colour can be reduced by 90 Per cent ,in
combinedeolouredwastewater.Basedonthesestudies,treatmentllowsheetsfor

"oiou, 
,u*ou"t for treating ?100 ma/day of combined colouied lqaste water iibre sug-

;;fi."i;;il"J r"ai"trl"i or,"elopment corporation, New Delhi had sironsored

this study.

2.EflluentTr€shentatthepror|ose.lcone.lM€stFactotTatAurangabad

Based on the data supplied by the factory' a feasibility report was prepared for

tire treatmeni and disposal oiin" *tttt water' T\rvo treatment llowsheets have been

;;;g;;tei. The seconi atte,nailve is being implemented' M/s Brooke Bond rndia Ltd'

;;'"';"u; sponsored the project are estab=ushing an integrated meat canning factory at

Aurangabad.

3. Waste Treatncnt and Dlsp6sl at F€rdltt,Gr Co4nrefon of Indlr' Benagunilam

The iPohsor df the proiect; M/s Fertilizer Corporation oi India is establishing a

t etory itt o.=rnagundarr foi the manutacturc of urea baied on coal carboriisation'

ir"eA 
"" 

-tU" 
Saia provided by the lactory on the composition of rraste water treat-

mEnt fldwshdeti have b€en guggested to segregat€ urea bearing wasti wdter ahil its dis-

il;i ;;;;;;t-i.i,. suit"tf trestmentfo; ihe chmmiuni bdarins wastes was sug-

Eested. The combined *""t"'i"t"t i" expectea to satisfy the reqriired standard for dis-

iharge into the river Godavari.
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A Total Urilization of Night Soil



4' rteatment and Dru)os.l ot w.st€s rron low T€mpef.tule ca,rbonicr60n plrnt *Bamkrishnanrur, Atrdhs pradeEh

Biological treatment of waste water c.onsisting of extended aeration and activat-ed sludge process has been recommended to the 
"pott., M/s R€gional Research Labo-ratory, Hyderabad. The treated wastewater ean 6e used on rand 

-fo" 
"g.i"uit,,""fpui_poses' NEERI Hvderabad Zonal Laboratory assisted the Industriar w"it"" oiuiJoi-"tHeadquarters in carrying out this project.

Completed projects

l. Itcahent of Slaughter Eouse Wastcs by Araemblc Flter

The increase in the roading of the anaerobic fiIter from r00 to 200 kg coDr100m3/day has shown no appreciable decrease in the performance of the fflter.

At 40 kg loading, B(.D reduction ranged from g? to gB per cent and coD reduc-tion from 74 to 77 Eer cent. The experimentJ are being contiiuea u[ tl"- r"iiirg,reach the optimum stage.

2. A$icultural Utltisstion of pufp strd prper Mill Waste lvater

studies were conducted 
-to 

see the effect of purp effruent on the germination ofcrops in sand media. These studies.rer,ealed that 
"*"eft 

gta- anc groirna nut, another Rabi & Kharif crops responded quite favourably ;hen irrigated with pulp mileffluent.

In green house studres, 
r_h9_at and barley crops irrigated with p'rp mill err'ient gave significantly higher yield than with ptain water irrigations.

Fertility evaruation of the virgin rand earmarked for efrluent disposar andcrop growing showed no explainable fertility variability.

Different Rabi and Kharif crops were grown in soil media in the green house
and_ in the field (micro plot, macro prot aad targe scare fierd prots). m" 

""-"pr-irrlg"t"Iwith pulp mill efruent have, in. alr 
-respects, 

p-nia"a either equal viera. o"'rigoifi'";i
1{ --":" vield when compared tg plain watcr irrigateit ones. The'an*t p"pEi-uril
Ltd., Amlai (Madhya pradesh) is the sponsor of this proJect.

'0



3. Trea.trnent of ntghtsotl anil utiltsation of by-pmducts

The two night-soil digesters of 18 ms capacity have been set up at the Central

Prison, Nagpur. D-ata on thJ performance of the digesters and treatment of the super-

natant is bling studied. Loadings were increased uPto 3'5 kg'/day/m3 and the existing

sludge drying leds were modiffeicl using brick bats instead of usual coarse sand' Labora-

i"tv'""p""i"li"ts showed that a speciei of Spirutina ( St. Plantensis) could grow well in

ii" nltt"t". The ffItrate is now being treated in oxidation ponds'

New Project

1. Pcrformrnce of waste trcahelt plant at Nagpur Mllk Scheme

The physico-chemical characteristics and flow measurement of waste water

N"noo, frrfiif. S.heme and the performance of the oxidation ditch for treatment

*Je water, are being studied'

il srRutlEllTATloll Dlvls loll

Whirling Hygrometer.

D:y€TDrn€,rt ol an Oll Free Vacuun Purnp tor Alr S|npllng

.l
-' : A rotary vane vacuum pump developetl.anil corr-pled with a universal motor

has beeri-tested and.found suitable for air pollution survey'

ol

Completed Frojects

1. T€|Dltersture EunTitv Indcr (IEI) !4e!c!

A unit consisting of a single transistor amqfingS and two thermistor probes--

one'toserveasdry.bulbandanothertoserve.aswetbu.lb.wasdeveloped.T}reequipment
gave an accuracy within + iilptt i""t as compared to lthe i<ata Thermometer and

t
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Continuing Projects

l. Motor asplrated radLtion sbielded Temperature Probes

A continuous automatic system has been developed for collection of tempera-
ture inversion data using thermistor probes which have been tested at Agra and two
other sites. Four thermistor probes have been fabricated by the Institute.

2. Motor Speeil and Power Contnolling 3nd continuous Feeal|rg Devtce usfDg
Silicon Controlled Rectlffer

The ffrst phase of the project, namely the application of silicon controlled recti-
fier in controlling motor speed and power has been completed. Efiorts are being con-
centrated on the development of a continuous feeding device, to meet the speciffc re-
quirement namely, to replace the media dispenser unit. The device can provide the
media solution at sufrciently constant rate of 0.b ml/min. and is found to be a sood
substitute for an imported unit.

3. Dovelopm€nt of Gontinuous SOo Becorder using Conituctivlty System

The 10 cm Iiquid quartz cell was modiffed for collection of gas. Studies were
carried out on the Perki.n Elmer 350 Model (recording ulhaviolet-visible-Near Infrared)
spectrophotometer. sor absorption showed a distinct vlrave. This will help in standar-
dizatj.on of the conductivity system for measurement of SO, which is in progress.

L|FE SC|EITCES

Bacuriohgy

Continuing Projects

l. Efficlency of stablllsation ponils rith resDcct to r'mval of ptthogenlc bacterlr,
lnillcator organi.rn and parasites

The single cell stabilisation ponds of 1 m, 1.2 m and 1.5 m were used for the
study. The loadings of the ponds were the same and ranged between 200 fo 240 kg/

l1



heetare/day. The detention time was 15 days and the same raw sewage was fed to
all the three ponds. It was observed that the overall efficiency of the ponds in remo-
val of Salmonella ranged between 50 to 90 per cent as against the earlier observation
of multi-cell ponds which gave effluent most of the time negative for Salmonella or
when positive a very low count. The efficiency of the three ponds did not differ by a
signiffcant margin. The single cell ponds were not as ef;ncient as multi-cell ponds in
the removal of pathoganic organisms.

Continuing Projects

1. Oconnelcc of bacterlal Inthogrtrs tD Slaushtea-housc wa$e w&t€r and t'helr
rcddcEon by va'rlous tre8hent pnDces8€3

Performance studies on laboratory scale moclel of an anaerobic contact fflter in
the reduction of pathogens were continued with increasing loading rates of 10 kg and

40 kg/ 36 ms for 24 hours and 6 hours. These studies revealed that for a loading rate

upto-is kg the filter worked quite weII with 90 to 99 per cent reduction in indicator bac-

teria as well as Salmonella.

2. Cellular proteln ftoE c€llulode solld wrst€6

Experiments were carried out to saccharify the bagasse with cellulose enzyme

from Tricliderrno species. Optimum conditions for the maximum production of enzy-

me such as nutritional requiiement, qdditicn of. surfactants, different cellulosic sub'

strates and inducers of celulase enzymb and theii c6ncentrations, were worked out'

:t Use of Sotl Cdtrre lor the Blologicrl lteahent ol Todc Wastcs

Micro-organisms capable of deglading phenol and cyanides havg beel develop

ed. Yeast isolatls capable of uUtirlttg phenot-as the source of carbon have been cha-

racterised. Batch experirnents were [onducted to test the yeast cultures to gow- in
aie.r"it concentratio-ns of phenol- The properties of the yeast isolate inilicate that they

couia aeto"ity upto a loadi:rg rate of 3 kg phenol/kg MLSS/day under steady condi'

Uo* to ait"ft""ge efiluent ha-ving less than 1 mg/l' The isolate is now being charac-

terised for an efiluent fmm a producer gas plsnt'
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4. Developmert ol ralfd test tor aletection adl onmo'suoa of faecal ooliloros itrpolluted waterrr

The modified pour-plate Technique developed at the Institute has been com-pared with the conventionar. MpN method. rn arl ios di-fterent ru*.g" ."-pr"" ,r.""analysed by both the methods. Statistical analysis of the data ,"rr"il"d in"l *ur" 
- 
i"no signiffcant difference between tbe counts obtained in these methods. This worthas been extended to study aaturally polluted waters. with a tittte moaincation 

-in
the medium, it has been found that the technique gives reliable "oa ""proJrJui" "osults for well waters.

5. Brcterlologlcal pertormance ot Slow Sand Filters

This project is in mnaboration with the Institute,s Engineering Division and isbeing sponsored by the \trHO International Aete."nc. dnt"e, the Hagug the Nether-lands' The studv reveared tuaj tf u"cte.iorogc"il"rriL"o"" of slow sand fltersgave good quality waters, under increased rate of fiItration upto 0.3 m /hr after shad-ing but permitting diEused right, and rroa"" 
"onJru*" 

li intermrttent operations. Theffltered waterllvas mostly fr."" f.r"p E. "rlr. H;;";;;;.,,Jith io".e."ed poltution load theffltered water quality deteriorated as compared to previous studies.

New Project

l' nevelopment ot rapid rltp slide aechnrque for shrdyrng the perriomance of sewagetreatmtent proce*ses in the rettuctton of fa€cal coUfotlts

prdiminary work oi fab-ngrlion of a Dip_Slide, and sterile glass chamber tohold these srides has been completed. r"i"rs -iir, oiJ"iion pond samples have beencarried out with success-

Biohe!

Completed PmJect

l. Blologtcer end Bacterrotogrc.t Growth t! water suppties wrth specl"r referenco tothe Distrtbutbn Stdem st Nagl)ur

Studies were carried out on each of the thr€e rrater sources of Nqgpur,namely Kanhan, Gorewara, Ambazari, their treatment 
'nits and for biological ;ffi;;:



teriological growths and for some pertinent chemical parameters' No specific correla-

tion could be obseryed between ciemical and biological parameters' At the dead end

of the distribution system, thele was an accumulation of organisms'

Continuing Projects

1. Plsciculfure ln Stabilisahon Pond Etrluent

Studieswerecarriedoutontheproductivity.ofCgprinzsccrpio(air.breathers)
in larqe_sized sewage fertilizei-fiJ p""ar physico-chemical, biological characteristics'

;;#?;il;";"r'ff;l- fr:; uio*"tw wele carried out as operational parameters'

Comparative observation-s o"t*""" ii" control and the experimental ponds show an

increase of approximately srx tirnes growth in experimental Donds' Attempts were also

made to evaluate trre energy flow tJ't the ecosystem. cqpiir*, cofpio attained the

average weight of 600 grams in one year'

2. Blorssey stuaues ot Chtorlnateil Eydroca'rtons udng fish

Bioassay studies were carried out using chlorinated ]rydrocarbons 
' ":1-':t"

Aldrin, Dieldrin, curoroa"re, poi and BHC usng fresh water fish as a test anlmar'

AJter an exposure period of fO' ZO 
""a 

30 days' -tissues 
of the fish such as liver' gill

etc., were removed ""a 
pto"""!ii"l- rtitt"-p"irti'r"gical examination' Fresh water fish

used for this study wele ct;;; 
"otpio 

ico*rnott carp)' R4sboto d?iconuis' etc'

3. Stualtes on Aled Suocosdol ln scwagp an'l biotoglcal cortml ol slgsc lrom treatc'l

sewagp ofrlucnts

This study was carried out on algal nutrition using pure 
"qt*, "t -^:l^qnlT:13

It was found that ther€ *"t-"i1"*"""-"f algal growth' $'hen acetate' carbon source'

;* il;;;";"u g:*-"pffi #11H ,:,*"11,il'#T#ji tT'':il:::..,jT,;
*:ll_TJfif; ::ff :',i;#:'ff #'"'#:",1"1'll*1":iT"'"-1""T*loit""l**on
algal growth. Studies witb H"*?""i" li"r"gcal eontrol of algae were done using

t\Ioinn ilubia.asa contror "g;;;' 
^ i;t.;;gt"':; .li" -..li"ferentLl 

feeding habits to

AnsclrJtis in "o"'P""t*" 
otih other aigJe' For the study pure cultures of Chlorella

and A?4c!rsti.s were useo'



studies were undertaken to establish the 'comm'nity structue' or the ,Key
Groups' associated with difterent degrees of organic pollution. A detailed biological
survey of the Nag Nallah and its confluence with pili River (into which the domistic
water from house-holds in Nagpur are discharged) was undertaken- The course of theriver represents zones having varying degrees of polution. physicochemical, biologi-
cal and benthic parameters have been anarysed and the obsewations recorded in ordLto arrive at the Biotic Index.

4. Biologlcal Asses$ne[t of lilater potluHon_Bioflc Index

New Project

l. Atl lDdia Cmrdineteil Projeot on Algae

This project has been _lponsored by the Department of Science & Technology,
Government of rndia, New Delhi. so far, the work on algal harvesting trom trre ilj
wage stabilisation ponds for the feeding experiments has been undertalen

Virologjt

Completed Projects

l. Vlrus renoval aludng prlmary s€.ilmentauon

A two'year study on the perforrlance of the activated sludge treatment plant
at Dadar, Bombay revealed 41 to 83 per cent virus removar in the p.im"ry 

"etiurrgtanks' An evaluation of the efficiency of the primary sedimentation tank for the remival of enteric viruses under different flow iates, detention time, suspended solids and
surface loadings, showed that the average percentage removar of viruses """sJ b"l-
ween 40.9 to 59.1 during July l9?4 to May lg?5 and 40 to 82 p€r cent audag eidl mmto December 1976.



2. vtrus Removal from Facultstlvc Stabilhrttori plonit

Grab samples consisting of raw sewage and effluents from stabilisation pond of

varying depths oierated at tG Institute's campus v/ere studied for virrrs removal dur'

i'rrg" "ti r""L*. Virolo6cal enumeration was carried out using the Membrane Filter

iJ"ftJq"" (MFT) ctevetJped in the laboratory' The results indicated highest efficiency

of the pond operated at t.3 m depth when compared to other two ponds in all seasons'

The 
"*ierrt 

of-virus re-oval was 94.3? per cent' There is no significant improvemenl

of virus removal when the pond depth is increased to 1'5 m'

Continuing Project

1. Vtrological Qualtty ol Water stt'h roqrect to mcthods ol tneabeot

Studies on virological quality using the iron oxide technlque are being carried

out by using water samPles "oflectei 
from various ponds of Nagyur where water is

.rppifua fto-m tne Kanhan Water Treatment Plant'

SEWAGE TTEATIIEIIT

Completed Projects

Pcrtorornce Studlcs on 25 hp acntor lupplleil by Dm Oltver wlth

reductign Pa1 unlt

The alm ol this study wr3 to €veluate the pow-er 
-tfansfer 

witlr modiffed assembly

Expertmcnts sere carded. oot-'fri iiJ-oaia"a'"aucticn gear unit uader batch flow

conditions usr*g t'p ,o"r.". 
- 
et ipumum submergcnce, the grosa oxygenation capa-

city was found to be satisfactoi|' ii" -po"t has been submitted to the party'
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2. Deve|opment ot Entf,dDfrcnt-typc Acrotors

surface aerators with 3.b, l0 and 15 hp have been designed and characterrsed
for oxygenation capacity and efrciency.

Continuing Projects

L Evaruafioqt ol the efiect ol itepth otr thc anaeroblc-Aercblc BoD saltsfacuoNr in a
Facultative Stabilisation Ponil

Pedormance of ponds with depths of 1 m, 1.2 m, and l.b m are under study.
During the period of study uniform organic loading of 200-2A0 kg/hectare/day was
applied. The algal growth in the pond was estimated in terms of chlorophyl concen-
tration- Diurnal fluctuation of Do and BoD is being carried out. The results obtained
have shown that the standard practice of water irrigation combi:eed with full dose of
the recommended dose of NPK through fertilisers gave the highest yield as compared
to the other irrigation treatments. The increases is 24,2g and-61 ptr cent for raw
sewage, settled sewage and oxidation pond effIuent respectively. The intensity of irri-
gation and gypsum application treatment did not give significantly different results.

2. Sewage Utilisatl,on in Agriculture

(i) EFFECI OF DIFFERENTIALLY DILUTED RAW SEWAGE IRRIGATION IN
COMBINATION wlTH NUTRIENT FORTIFICATIONS ON THE GROWTH
AND YIELD OF CROPS AND SOIL PROPERTIES

_ This project is in progress since last flve years. During the year, three crops,
Mong (summer), paddy (Kharif) and wheat have been grown to assess effects of differ-
ent irrigational and nutritionar treatment on the growth and yield of crop and proper-
ties.

(ii) EFFECI OF IRRIGATION IMIIH RAW SETILED AND TREATED SEWAGE AT,
VARYING IITTENSITIES' WITH AND WITHOIII GYPSUM ON THE GROWTIi
AND YIELD OF CROPS AND SOIL PROPERTIES

The results obtained have shown that the standard practice of water trrigation
combined with full dose of the recommended does of NpK through fertilizer gaie the
highest yield as compared to the other irrigation treatments. The increases w""" z. zg
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and 61 per cent for raw sewage, settled sewage a4d oridgtiol
The intlnsity of irrigation and gypsum applicatiort treatment
difierent rcsults.

eftluelt respectivelY.
not llve sigrfficantly

(iii) EFFIECTS OF DIRECT cRoP IRRIGATIONV;TIIIIAEROBICSEWAGESLIJDGE
SLURRY ON PLANT AND SOIL

Potcultureexperimentswereinitiatedtoascertairrtheeffectsofdirectirriga-
tion with sewage slurry from oxidation ditch pilot glant on the growth of paragrass- arrd

soil properties. There was a tremendous increase in the growth of paragrass due-to-sludge

rr+,'"ti,i". The soil und.er sludge irigation got heavily enriched in respect of nitrogen

".rJ 
org"rri" carbon which was approximately proportional to the quantity of solids

applied.

(iv)EFFECToFVARYINGLEVELSoFBoDINSEWAGEiRRIGATIoNoNTHE
PHYSIOLoGICALRESPONSESoFPLANTSINCLI,DINGIIPTAKEoFMAJOR
NIIIRIENTS

Sewage having a wide range of BOD (about 150 to 2000 mgll) is applied to the

crop grown ii garderiplots. Tfre nOp ranges hrgher than that of the normal sewage

*"i" laj,r"t"a b:y mixing the appropriate quintity of primary sewage sludge with.the

,"itl"d ."*"g". The plint growtir ana yield were measured and also the appropriate

niant tissues-were sampled and analysed for moisture, maior plant nutrients, sugars'

;;;;il;iL, "-t"" 
acids, etc. In ihe summer of 19?5, maize was grown as an experi-

-3.ri"L "-p 
and followed by tomato in the Rabi season Subsequently tomato crop has

been planted in the Rabi season of 19?6, which is still under observation'

New Projects

1. Sewage Treabn€rt by Btoloeical Dtsc

A'BiologicalDisc'demonstrationplantcontaining40discsofonemetrediame-
ter made up of PVC sheets is in operation for- studying^ sewage treatment under vari-

""" 
l.lalei""aitions. At a 

-toaain! 
of 2 Kg of BOD/200.cu m of disc arealdav an effi-

"i"""r "I&Ag 
percent is obtained. The efficiency droppe{ down to 7G?2 per cent at an

,;;; ioading or 6 kg BOD/200 cu m of disc area/dav'

2^ Sewage Treafuent by Anaercb'rc Cont&ct Filtfr

An anaerobic filter 'lemonstration 
plant of the size 1'5m x 1'5m x 1'5m and

fi1led with stones of Z.s crn to''Z cm dia stones to study its efiiciency as a composite

18



treatment plant fdr small commnnities. The depth of the filtei is 1.2m. pei.centage
removal is 75-80 ai coD loadings of B0.kgiz0 

",r 
tt7d"y at a flow rate of 35/crnlr00 houi.

3' Detemination of 'Arpha' constad for aeraflon or w'stewater by surface aerator

'A-lpha'value of raw sewage and settled sewage at various coD .concentrations
were found out. Further the arpha value of phenolJ and ABS at different concentm-tions are being studied.

4' Pedorma.ce o1 Set'ing Tank with qrecrrl r€f€tr€nce to ss, BoD, virus an. rnili-cator Organise removal

At various overflow 
.r.ates 

and detention time, composite samples were collect_ed and analysed for ss, BoD, coD, indicator organism-s ana virus iu the setting tanksat NEERI campus.

5. Eauneratton of Micmorganlms by enzy66 acffod b biologlcel prcc€sses

_ Enzyme reactions ,r_1{.."i1 polluted liquors have beei. studied to evaluatethe relationship between en4rme activity 
""J -il""il"i population.

6. Standarlsation of Tracer,,Mea*rrene"-! 
L"*"fqo anit evaluadoa of lnterferencesIlom oriirisrng and redueing agents, turbft ty,;;;d oth€r l,.'ticdste uatter

Exciting and emitting wa"". h"Fll: were worked out for some tracers. UsincRhodamine B as t,.e tracer, effect ot t""f,iaity, pi, ;;,G, colour and te_pur"t..r" oifluorescence are being studieo.

7. Sewage Dispsal of Greatef, Bombay

Under this ,Technical Consultancy, 
-project, it is proposed to prepare a feasibi_lity r'eport on land application of sewage and sludge and ti prap""" a design criteria for



a sewage treatnent plant under Indian conditions. Data on desigrr of sewage- treat-

-""t pi""f t Ueing toUected and will be submitted to t'he Bombay Municipal Corpoll
tion. fr/s Metcaff alnd Eddy and Environmental Engineering Consultants are also provid-

ing assistance for this Project.

Rural Sattitdtion

Continuing Projects

l. Burrl Sanltatio Progranme

(i) CONSTTUCTTON OF SANTTARY LATRINES IN RI]RAL AREAS

About 640 hand-flushed wat'er-seal latrines have been constructed upto plin'-t!

Ievel in eight out of 10 "ilb;;";;; 
ll"sp* This- proiect is in collaboration with

Zilla Parishad, lt"gp.r,. up;io-il' igio""Uo"t eoo latrines have been in use' Super-

structures of the newly constructd latrines are being raised'

(ii) HEAI,TTT STATUS OF RIJRAL POPITLATTON AROI'ND NAGPI'R

Tlrebase.linedataonhealthstatus,particularly^theloadofgastro-intestinal
Darasistic infestation vy""" -ir"Jtiti"*ll'""t of the 10 Droiect villages by examining

25 per cent of the populatio"]-i'i"al"i""t were administer& for deworming' A sirnilar

survey will be undertaken "i* 
2i;;;;; -i"" trte sanitarv latrines are constructed

and put to us€.

(iii) FIELD STI]DIES ON CHI,ORINATION OF WELL WATERS USING POT

'"'' bm-onnvAToRs IN sELECTED VILLAGES

Pot chlorinators developed by NEI)RI were introduced in all wells in one pro-

ject village and recharging J ti" "rtioti""tors 
was done once a week' Various compo-

sitions of bleaching p.*o"t ;;J;;;J were tried and it was observed tlat l:4 mixture



gave better leaching of chlorine. The double Irct system is also being tried to study the
rate of leaching of chlorine.

(iv) TO EVALUATE SANffARY LATRINE DESIIGN

At Paunar Ashram, about 85 km from Nagpur, four sanitary latrines have been
constructed. Charts showing the usages of latrines are placed inside and the users
indicate its use by daily marking on it.

(v) SUIIABLE LOW-COST SUPDRSTRUSTUR^ES rOR SANITARY LATRINES

A variety of superstructures suitable for sanitary latrines have been designed
by the Institute. these are:

1. Split bamboo matting;

2, Brick work in mud motar and painting on the outside;

3. Brick work in cement and plastering;

4. Brick pannelling; and

5. Unburnt brick in mud mortar witJr bitumen kerosene emulsion spraying.

Cost estimates have b€en worked out and some of these superstructures will be
put into use at the project villages to check their feasibility.

SOLID WASTES

Completed Projects

1. Feasibtuty studies on Mcchantcal Conpcttngi d Kota Cfty nefusc

The cotlected data was analysed and the refuse characteristics were evaluated.

A semi-mechanised compost plant was recommended. This project was sponsored by
the Kota Municipal Council, Kota, Rajasthan.



2. F€tdhillty Stui ti on Mechanicd Conposting o0 Jabslpur clty Bifuse

The collected samples of refuse were analysed and the data critically studied.
A semi-mechanical compost plant was recommended. The plant is designed for a
period of 25 years. An exhaustive report was prepared and submitted. The project
was sponsored by the Jabalpur Municipal Corporation.

3. Projeot Repo,rt on Mechanical C@posting Plant at Gauhati

A total of 26 samples were collected and analysed for physical and chemical cha-
racteristics. The possible demand of mmpost in the surrounding areas was estimated.
Based on the:Idcal Cliniatic conditions, specific layout was plepar€d for a semi'mechanis-
ed compost plant. Capital requirements and recurring costs were worked out. The pro-
ject v/as sponsored by the Gauhati Municipli Corporation, Assam.

Continuing Projects

1. Change ln L€{ohate Charaotedstics durlng pasgage through illferent soil strata

Studies are being canied out to assess the eapacity of various soils for removdl of
pollutants from leachates coming out of refuse dumping sites. Work is being carried
out on black cotton soil available in and around Nagpur to determine its emcieney as a
soil filter and to determine the various known pollution parameters.

2. Anaeroblc Digestton of nefus€

Laboratory-scale studies have been completed to find out a suitable mixture
of refuse and dung for maximum gas production. A mini gas plant was operated
throughout the year using only refuse as an input material.

3. To a,rrive at MlDimum Fractton ol compostable msttef in Aeroblc Conposttng

Full-size windrows contarning different percentage of compostable matter
were prepared and turned on the alternate days. The moisture content was maintain-
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ed within optimum values and samples collected at different turning interval . The
collected samples were analysed for various parameters, Studjes are bd{ng.earried out
to determine an ideal test for judging maturity of compost.

4. Occurenc€ of Trace Elements in Urban Ref,use

The extent of presence of trace elements in urban refuse is being studied. The
method for estimation of manganese in refuse samples was standardised and its accu_
racy tested.

5. Studies on Cellulose Degradation anil Mireralisatlon of Nitrogeb iluring Aeroblc
Ccmpostlng

Studies are being carried out to find out optimum conditions under which cellu-
Iose degradation will occur. Studies are being carried out initially on cotton dust and
then verifi.ed by using city refuse.

6. Feasibtltty Shdies on Mechanlcal Composttng of Ajm€r Clty Befuse

Field visits have been carried out to obtain data regarding present methods of
refuse colleetion, transporation and disposal. A totai of 34 refuse samples were eollect-
ed and have aheady been analysed both for physical and chemical characteristics. Pos-
sibility of selling the compost in the surrounding area and the likely sale price have
been assessed. The projeet is being prePared on the basis of the collected information.
This project has been sponsored by the Ajmer Municipal Council, Rajasthan.

?. Project Report o,n Mechanical Com.posting Plant at Kotq ftaiasthan

The Feasibility Report submitted earlier by the Insfitute had established that
a medranical composting plant can be set rrp at Kota. Various alternate sites for loca-
tion of the plant and, detailed recommendations regarding flow sheet, various facilities
to be provided at the site, etc. have been suggested. The Kota Municipal Council, Kota
has sponsored this study.
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New Projeets

L Stdfes oa s Muld{hrnbcr f,est-udlisation TtF lrcirenalor

A laboratory-scale model of incinerator was set up at the Institute. On the
basis of observations, modiffcations, if any, will be carried out to obtain the best design.

2. Stualt€s on Working d HrDrn€r MlUs for Sze r€ikrotlon ol clty nduse

Case hardened M.S. hammers were tried on the baby shredder of the Institute.
Literature revie# and availability of various alternate materials are being studied be-
fore actual experimentation.

3. Optlnlsallon of Traoqrrtation noutqs of refnse trauspctadon vehlcles wlth the
rFe of com,putclr

Different mathematical models developed in Western Countries have been stu-
died for their applicability in the Indian situation. The problem was sub-divided into
a number of parts viz (i) Finding shortest route between the difterent collection points:
and (ii) Allocation of different collection points to the disposal site for minim.is"iiot oi
cost. one Aeuristic appmach to find out shortest distance was tried out and the same
was programmed in a Fortran IV for which a satisfactory trial was tal€o out at the
Tata Institute of Fundamental Research (TIFR), Bombay.

4. Pyrolsis of Soliil Wastes

Laboratory experiments were carried out using a reactor made of b.b cm M S
cyclinder, 90 cm long which is electricaily heated annularly and the heating rate is
controlled. Runs have been carried out between temperatures of 500"c and g00.c. on
the basis of experiments carried out, it is seen that the dried organic portion of reluse
when pyrolysed, gives about 3G35 per cent char, 35-40 per cent tar and oil in addition
to some amount of low boiling organic compou'ds, 10-20 per cent reaction water and
the rest as the fuel gas. rt llras see.n that larger amount of gas is obtained at higher
temperatures and at a higher rate of heating while more liquid products (tar, oil, rrrga_
nics etc.) are obtained at relatively lower temperatures and lower rates of boiling,
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WATER

Completed Projects

l. Beverse Omoeis (Ft$ Phase)

The Institute's objective in undertaking this project is with a view to obtain
detailed knowledge and to generate f.rst-hand information on ,,Reverse osmosis Tech-
nique" so as to be in a position to guide those in the fietd of water and rraste water use.

The programrne completed under Phase f was carried out using inorganic solu_
tes and included: (i) Standardisation and developnent of Casting Assembly (CA); (ti)
Development of technique for casting flat and tubular membranes; (iii) Evaluation'of
optimum parameters for casting membranes; (iv) Design and fabrication of accessories
for Reverse Osmosis (RO) Unit; and (v) Design and fabrication of a 6 l/h R.O. Unit.
The report is under preparation.

e Chfcire Amponl€s

The know-how develop€d earlier was scaled up to pilot plant level and the pro-
duction continued. Detail information generated o!. the manufacturing pmcess was
standardised. The process was released tlrough NRDC to tbree entrepreneurs wbo
were trained at the Institute and also assisted to bring the product in the market
About 55,000 ampoules of 25 ml capacrty were supplied to various parties by the Insti-
tute.

3. Dlstutcctton Teblets

The process and product was developed prior to this reporting period. The
production on pilot plant scale was continued to generate and standardise the data use-
ful for commercial production. The process was released to four enterpreneurs through
NRDC (National Research Development Corporation of India), AII the four entrepre.
neurs were trained at the Institute and assisted to bring the product to the market to
meet the high demand.



About 30,000 tablets were supplied during the period, Hundreds of applica-

tions were received from entrepreneurs.

4. Efcct of Polypbocp&tes, Nttrates anit organic m'atter on lluoridc removel by
Nalgonila Technique

The study indicates that there is no interference from :

Polyphosphates in the range 14 rng/P/l;

Soluble nitrates in the range 1-11 mg N/1; and

Organic matter in the range 4-20 mg 0A/1.

Residual fluoride increases with increase of silicates for the same dose of alum
and lime. Natural waters do not normally contain soiuable silica beyond 30 mg/1 and
hence the presence of silica need not adversely efiect fluoride removal by Nalgonda
Technique to any considerable extent.

5. P|lot Pmject of Domestic l]efluortdatton in hakasam l]lstrlct, Anilhra Prrd€sh

. At the request of the Andhra Pradesh Government, a Pilot Plant Defluorida-
tion Project on a domestic scale was undertaken by the NEERI scientists in Prakasam
District in March 1974. The pilot project covered 119 villages in Podili, Darsi and Kani-
giri taluqas of Prakasam District. The pilot prcject was a total success. The cost of
domestic defluoridation worked out to be Rs. 5.34 per capita per annum @ 10/1pcd which
was accdptable to everyone.

Continuing Projects

1. Development of Membrarrc filte,r af pore sbe less than 0.45 mtcron

A few batches of these membranes were prepared and tested. The test cond!-
tions were standardised.

(i)

(ii)

(iii)
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2. studrcs oNr soluble Polyphosphates in water and De$ee of their rntarfer€noe in
Coagulation

The study is aimed at conffrming the earlier observations on the efiect of phos_
phates in coagulation of suspended matter in municipal water treatment plants. It
has been reported in riterature that phosphates interfeie in the eoagulatior pri""*, p"r-
ticuJarly during monsoon and consequen'y large doses of alum arJ requi."i J p-alr""
good quality of settled water. The study incluied ortho, pyro-and tripotyphosphates.
FIoc size appears ffner at phosphate concentraiions above 2 mglf (p) i"aii"ti"'S ;;ymarginal interference of phosphates, so far evaluated.

3. Sulphamic Aciil as St b iser of C'hlorlne ln aqueous soluflolr

The results indicate that the per cent chlorine residuals last
water treated with sulphamic acid.

4. Fluorlde conhibutiolr by Fooal Milcrials

The following samples were ana_lysed during the reporti:lg period :

much longer in

Material Dry wt basis
mg F/kg

Fresh wt basis
mg. F/kg

l. Cauli flower
2. Brinjal

3. Tomato

4. Methi leaves

5. Tabacco leaves

6. Rice

?. Wheat

8. Udad Dat

9. Jowar

10. Moong dal

11. Tuar dal

30.4

23.1

23.2

30.04

54.8

2.7

2.1

2.1

2.4

2.1

4.8

2.75

2.58

1.14

5.?3

74.75

2.42

1.90

r.88

2.tr

1.89

4.#



The procedure of Milton ct al.waa modif,ed by NEERI in the esttnstion of
fluorides in food materials,

New Projects

1. Pr€paradon of ltfagnotic lron Oxtile for Virology Stuall€

A method for the preparation of magnetic iron oxide, has been developed by
NEERI. The product is found to be satisfa ctory for the concentratron of viruses in
large volumes of water.

2. Effclcncy ol Clay Mlaerats tn the ftoovat of Soluble polyplocBlrtes ln lpttct
trcsttrcnt

Exploratory work has indicated a possibility of polyphosphate removal by clay

minerals and this requires to be studied systematically.

Anal!fical T echniry D eoeloPnunt

Completed Project

1. Developroent of Polson n.eooval Kit

Experimental tests on the kit have been completed and it is established that

the ktt is capable of removing suspended solids, dissolved solids (upto 10,000 mgl1) and

poisons (arslnic, copper, chromium, cadmium, mercury, lead and cyauide) from two

iitres of water at a time. However, toxicity studies cor.rld not be carried out on the

raw and efiIuent vi/ater samples d.ue to lack of adequate facilitres in the Institute. I'he
project is completed and may be continued again when facilities tor toxicity evalua-

tion are available.
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Continuing Projects

l. Fluoriile Eletoile

2. Studtcp o|r Estimado of Eesvy Mefsls

Keeping in view the increasing interest in fluoride estimations, att€ynpts were
made for constructing the fluoride electrode indigenously. Encouraging resdL were
obtained and further work is in progress for preparing suitabie lanthanum fluoride
membrane-

- _ - 
Sturries on heavy metals estimation are being continued. Wet methods are fol-lowed for these estimations- However, Jead and copfer are being estimated 

"r*, d.ion electrodes. Arsenic, chromrqn, cadmium, zinc ind cyanide are estimated a-s per
Starrdard Methods (silver diethyl dithiocarbonate methd for As, diphenyfcarbaiJe
method for Cr, dithizone method for Ctl and Zn, py'idine.pyrazoloo" -"tma i"; ;;_nide). calibration graphs of erectrode potentials- versus a&vity has t""" prott"a-i*
copper, lead and cyqnide. RegovlJy studies of copper, chromium, arsenic il t;id"from tap water have been made. Known amounts oi 

"opp"" 
(as cupric sulphate) wereadded to the tap wat€r and its recovery was studied by ihe cupretuor method. simi-larly recovery of chmmium, arsenic and cyanide (addJd as potassium dichromate, so.dium arsenate and sodium cyanide) was sludied by the respectiyg methods.

New Projects

I' study on water Quartty ot well watsrs wnh perdeular r€fcrence to Nitrat€s and
Nitrttes tn and sround Nagpur Ctty

Nitrates and nitrites are'mong tbe priority list of pouutants and environmen-
tal health hazards in the wHo Environmental criteria programme. Nitrate in drink-ing water was first associated in 194b with a temporary blood disorder in infants called
methemoglobinemia, which causes serious illness and on occosion death when infants
consume v/ater containing concentrations gerater than 10 mg nitrate nitrogen/l. with

n



this information, it was considered worthwhile to assess the concentrations of nitrates,

nitrites in well waters of Nagpur city and nearby areas. survey of some of the well
waters of Gandhibagh and Jawahar Nagar area of Nagpur City have been made to in-

vestigate the concenirations of nitrates and nitrites. Other physico-chemical characte'

ristics have also been studied simultaneously.

2. Stuilies on Instrumental Teclulques

Preliminary studies for the standardisation and development of atomic absorp

tion spectropnoto-utti", gas-liquid chromatographi-c and polarographic m>thods for the

estimaiion ol t.ace pollutants bave been completed'
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ZONAL LABONATORIES
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AHMEOABAO

TOMSAY

NEERI Ahmedabad Zonal Laboratory.
Suburbsn-Sub-Pumping Station
(Beyond calico MiUs),
Sewage Farm Road,
/rhmGalrbd-3to 022 (Gujarat)

NEERI Bombay Zonal LarboratolY'
89 B. Dr. AtDie Besaut Road,
Itrorli.
Bombey{00 alt (Moharashtra)

NEERI Calcutta Zoual Laboratory,
Fourth trloor ol Premi8es No. 23

R N. Mukeriee Road,
Cdcdtr-z0o 001 (we5t B€ngal)

NEERI Delht Zonal LaboratorY,
chstdrawal Water V/orks-II'
Lsla Shyamnath Mar8,
Dclhl-110 05r

KANPUR

CALCUTTA

HYDEFAgAD

MAORAS

NEERI Hyderabad Zonal Lqboratory,
RRL Campus,
Iltrlcrr.ted.6|x) 009 (Andhrs Pradesh)

NEmI Jaipur Zonal IsboratorY,
!.irst floor, Cbemistry Block,
Malviya ReSional
EDgireering CoUege,

JrlDnrso2 olx (Raiastha!)

NEERI t<anpur ZoDaI Leboratory,
6/33' Clvil Liues'
fr,lD|rr.2ot oltil (uttar Pradesb)

NEERI Madras zoual Laboratory,
CSIB campus, Adyar,
Urilres.Sll0 020 (Tsmil Naatu)

, INE INSITTI}TE SENVES TIIE T{ATION TEBOT'GE NAGPUB
AND 9 ZONAL LABOBATOBIES

NEERI Cocbin Zonal LaboratorY,
csIR complex,
Kalamaserry Development Plot,
trdtm&.rtt (South)'ott 104
(Kerala).



ZOIIAT LABORATORIES

Besiiles the rexnarch projech th&t a16 [sf4{ rrnder es4h Zonal Laborato'ry sepa-
rately, these laboratorles took part in the lollowing actlvlties :

In orFDislng traidng protTenm€s-both the IleEtute'e own as well as
tlos€ omal|rct€d ln collaboretion rrlf& outsiile cganlsstfons.

Meetrn8s ot the State ltrater Potlutftn Conhol Boards of the respective Sta-
t€s, where such Boards have been esta,blisheil

Meotlo.gs of the rcconstituteil Aitvisory Committees of the Zoosl Laborsto-
rles to formulate gutdeun€s for R & D acttvities.

Aeslsting the lleadquarters ol the Instihrt€ on the va,rioug sponsoreil pro-
jects from va,rious organtsations l,ocated in their rcspecttve reSlon. Analysis
ol water ard waste water Sanples was also carried out on behalf of soryeral
porties.

Collecttron of ilata on th€ Long-t€m Air Quality Survey tn the reqr€ottve
olti€s a.Dd lorwardlng the lnlormstlon ln the prcscribed pmfoma to Eead-
quarters for n€cessaqr compilatlon

Short-term Consultancy Servlces to variotts inilustdes on alr pollutlon, soliil
waste hrn,rg€melt anil water pollutlm problems have been taken up and
rqrort8 sbmltt aL
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ATIIIEDABAD

Completed Projects

l. Charast€rlsation snd TreatiblUty Studles on edluents discharged by the lactory of
M/s luadhusudrn Yegetable Oll Mucts Ltil., Ahm€dabad

lhe project has been completed and a detail project report has been submitted
to the sponsor with regard to biological treatment for BOD reduction and disposal of
r /astes. Based on the.results of lqboratory studies, design criteria for areated Iagoon
and oxidation ditch were develooed.

2. Characteristlon of l7lastes ard thelr Treatment at M/s Farnsons Phtxmlc€utical
Works, Va abh Vldyanaga,r, Kalra

fire pollution load of the cfluent from the factory was lound to be considerably
high in terms of @D, suspended solids, phenol and sulphate. A feasibi[ty report has
been submitted to the sponsor.

Continuing Projects

l. Perloroaee Studies oo t.he Mudctpa,l Sewagie lleah€rt Plaot at Vasna

The performance of the plant was studied during tq/o seasons in 19?S76 i.e.
during summer and wilt€r, to assess the efficiency of t}te plant with regard to BOD re-
duction and suslrended solids recnoval. The project has been sponsored by the Ahme-
dabad Municrpal Corporation.

2. Pertomonce Stuilies on Waste Stabitlsation Ponils

this project is being undertaken $'ith a view to ass€ss the perforrnance of the
ponds which are in regular operation at Anand and Kolol in North Gujarat. Ttre Public



Health Engineering Departuent, Gujarat has ir.stslled e Dumber of oddation ponds fol
waste treatrnent in the State.

& Ch.rs,tcrlstior o( Tcxdfc }fill Etrtuente

The process waste streams from textile mills in Ahmedabad are pree€ntlv beinc
discharged entir€ly into the city's sewerage system. fiiis study is Go? -fi;"t"k;
with a view to deterrrine th€ characteristics from the point of rectamatioi and reuse ofwaste water.

L lndustrlal Wastes Survey at tl€ Gqiar&t Inilusbdal
(cfDC) Astate 8t VaDf

Develolm€nt Corlnretion

The GIDC Estate has about 800 industrial units including 140 water intakeunits consisting of chemical dyeq pharmace uticals, paper and textile manufacturingunits which contribute nearly 0.2b mgd_ of highly 
"o".Jiii"t"a effIuents. stud.ies arebeing conducted to determine the pottutionir 

"r""i" "i-irr" efirt,ents in the receivingstreams, the nature and degree. of treatment required anJ to advise th" .;r;;, fi;:.GIDC on standards for effluent quality.

5' r*mssoy studiee to arehmrrc the Tordcity oc rtrsecal*res and pesticriles

This study was initiated to determine the toxicity of com.onry used pesticidessuch as endrine, malathion, aldrin, DDT ana AnC by-liolsay methods.

BOI,IBAY

Continuing projects

f. Cha,racterlpation of Wast€s frorn a petrocheDicsl lDdustry

Samples of efiluent from difi.erent plants of M/s Fertilizer Corporaton of Indiaand M/s union carbide were,_collected and a"arvsJ 
- ii - 

srmpte metioJ;i aiffi;treahnent for wastes from FCI has been suggested.



2. AIr Qurllty SurvW ofl Ch€nbu-Trmbay xrea

Three sampling stations were established in residential areas of chembur-Trom-

bay region and th! concentration of the common air pollutants were measured' A

riuay o"t seasonal variation of pollutants has been carried out' The Bombay Zo\al La'
tot"toty assisted the Air Poltution Division at Headquarters in this survey' The spon-

sor. of tiis collaborative project was the Maharashtra Prevention of Water Pollution

Board, Bombay.

3. Efieci of Air QualltY otr Aeslth

Air quality monitoring was carried out in Bombay City near Khar Railway

Station. The information coniected with health status of school children was collected

;.;;;; *iit tnei" heights and w€ights' The proiect was taken up in collaboration witb

the Maharashtra Preventlon oi W"t!t Pollutiin Board' Bombay and the report has been

submitted.

4Culdvationofcthon€l|sGrassusingsewageefilucntrrmMonicrparsewatcTr€at-
melrt Plant at Dharavl

Soil and sewage used were anal5rsed to know. their effect on the growth of ot-

tronella. It v/as observed ;;;t;;;; "efflu"t is suitable and can be used with profit

for citronella cultivation. 'fr; ;;- of this collaborative proiect is the Bombay

Municrpal CorPoration.

5. AtmosPheric Ccmdon Stutltes

Standard candles coated with lead peroxide and tin coated MS plates were ex-

Dosed to atmosphere ttt afi"tJ"t f"tioa" "o'"t to ffnrr out the sulfation and colrosion

i;;": "ffisi from the titt-"ttt"a plates were T"lvTtl to know the causes of corro-

J"".' rit, 
-"1**"a that humidity; salrnity, _oxides.of 

sulphur and temperature are

;;;;ibb f* corrosion' In Worli atea' rtu-ialty and salinitv being 
-high-the' 

corro-

it.iri"#" "* r,r*i"r. Tle ;tti;;;";p""sored bv M/s Metal Box co' of India Ltd"

and a rePort has been submitted'
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6, Cheractcrfsgton aoi incineratlon of rtetuse

samples of refuse brought from the dumping site vrere anarysed for determin-
ing the physical characteristics. rt contained a large percentage of moisture with less
of. qasily combustible material like paper, prasticq straq/ and dry leaves. rlence these
could not be burnt without the use of an auxillary fuel. Dry refuse consisting of pack-
ing grass if mixed with it in the ratio of 4:lcould burn on its own. The staek imis-
siorrs were studied for dust content. Ttrey were found to be wi+r,rin rimits. The project
was taken up in collaboration with Bombay Municipal corporation ana a report Las
been submitted.

Raw sewage, treated effruent and sludge from seven different plants and outfalrstations were analysed for 20 difierent p-ar"-eters and particularly *ilh ;.;;; ;;;;:gatios properties- Data on thc design of sewage treatmlnt plant has t""" 
"irr""t"a ""isubmitted to M/s Metcalf & Environmental Erigrneering Co-nsultants. p;".1";;1;;

are being-carried out and open ditches have be". examined to study r.' prom". irr"Bombay. Zonal Laboratory is assisting the sewage Treatment Division 
"t 

u""aq;""tu;in carrying out this project.

Continuing Project

f, Ch€D,icrI Anatysis of waier samples fiom. Thana CreeA

lhe Thana creek receives industriar wastes from variow industries situated inits vicinity. -{t pres€nt very few industries are dischargiug their wastes dt"""fly;;the creek rbis survey is making a study of tre preseit river of pollution. ft; ";;:ject has been slxonsored by the Maharashtra prevlntion of watei F"u"d"i's*;."'"

New Project

1. Sewage Dlspcal ol Greater Bombay
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CALCUTTA

Completed ProjecB

survoy o[ wedevrtcr odil.lb dlrctr,rgcd ltilo thc Eoogily B*urv rlthln crlcNrtai

rDal f,owrrh CorlDrNSd llrrrltF

Atl the u3 wastewater outfalls which have outlets into the Hooghly gt1o"Iy

and situated rvrthin the calcutta and Howrah corporation limits were located. Grab

samples and flow rate at the time of collection from these outlalls were taken. firese

ootf"Ib h"u" a total flow of ?,t10,000 ms /dav, BOD load of 6? tomes/day, COD load of

2?1 tonnesTday and suspended solids load of 165 tonnes/day. The calcutta MetlopoU'

tan Development Authority (CMDA)' Calcutta sponsored tbis project'

2. Survey of Batltng Ghrts otr Eoogtly EstuarT within caloI[t4 anil Eowrah corlo-
ntlon lh$l

Six bathing ghats g/ererseti:cted, on elther side of llooghly Estriary for bacteriolo-

eical examinatioi,- Itrouglout tlm stretch the coliform count was very high. Faecal

;il;6"" -* confirmed b! the preserrce of high count of faecal streptococci. The

;";;;"";fu that the eniire str-et"h of Hooghly Estuary is of poor quality water 
-and

is not suitable for bathing and recreational activities. The project was sponsored by

Calcutta Metropolihn D-velopment Authoritv (CMDA)' Calcutta-

3. T:reab€nt of Efluents ftom Bowreah Cottoo nms Lt'L' Bowrcah

Three inplant surveys were undertaken' Bowreah Cotton Mills located at

Bowleah in Hooihly Districi discharges its wastes efrluents into the Hooghly Estuary'

ffr" *p.* whici comprisett of treatment alternatives has been subrnitted to the spon-

sor, M7s Bowreah Cotton Mills Ltd., Boqrreah, Weet Bengal'

4. Treatocnt aill Itsposct of Pufp esaf Paper ltfllt Etrlnont ftob B€ngFf Prper Mills

Ttre sponsor, M/s Bengal Paper Mills emplov kraft p19"o" f:",:1" Tllfi:l1:
of varietlr of paper". Inplant iurveys and waste water sampling at the three drarns



were carrid out. Based on the characteristics of the wastewater, treatrnent alterna-
tlves have been proposed. A report has been submitted to the sponsor.

Continuing Projects

1. Alr Polludon Survey lor Cslcltta r,n l Eowrah

stack sampling pmgramme has been carried out in carcutta city and the na-
ture and magnitude of a'r'esions from stacks of various industries 

"r""e ""ti-"i"d. ve"_
tical temperature proffle study has been carried out during these studies and eistenceof "Inversion phenomenon" has been estabished. on tnJ uasis of the data colected,
short and long term measures have been recommmded to clear the ambient air in thi
twin cities. During the last three years, two rcports "Int€rim,' and .Mid-term" were
lubmitted to the sponsor, M/s calcutta Metropolitan Development Authority (cMDAt
Calcutta.

2. Sslinlty l,eyets ln Eooghly nsfuery at seJoch.f pohtg

The objective of these studies are to assess the chloride levels in Eooghly ri-
ver water after the commissioning of the farakka channel at the proposed water work
intake points. samples or Hoogbly River water during high 

"oa 
uw tides were col-

lected at the proposed water work intake points at Garden Reach and Howrah. rhe cai-
cutta Metropolitan Development Authority (CMDA), calcutta is the sponsor of this
project.

New Projects

l. Wat€r Quanty ol Hoogtly EstuarT at the five water-wor.k intskc polnk

sampling of water from Hooghly Estuary at the five water work intake noints
at Patla, Serampore, Kamarhati (Barranagar), Garden Reach and Howrah fuater'Works were carried out during low and high tides and during all sqasons oD behalf of
the sponsor, M/s Calcutta Metropolitan Development Authority (CIT,IDA), Catcutta.
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Z. hev€ntive MainJananc€ of Water Dlstrlbutlon
Cslcutt8

Systen at selocted zones ln,

At selected zones of Jorasanko and Wellington, the leakages through pipes and

valves were located and repaired. cleaning of water main, determination of hydraulic
capacity of old mains and survey for'C' value determination were carri'ed out' The

calcutta corporation is the sponsor of this project. The NEERI Calcutta Zonal Labo'
ratory is assisting the Preventlve Maintenance CeIl at Headquarters in carrying out
this project.

tory.

c0cHlll

R & D activities have yet to be taken up by this newly opened Zonal Labora-

DETHI

Completed Projects

1. Kccthem lake Survey fot Mathura Seffnery Wst€r Sq)ply

Foursuweyswereconductedforchemical,bacteriologicalandbiologjcalqua.
lities of the Keetham Lake and Agra Escape canal with a view to determine the water

quality of these two water sources. Sludge analysis, bioassay studies and nature of

iater'hyacrnth growth were also conducted for the sponsor, M/s Indian OiI Corporation

who propose to locate a petroleum refinery at Mathura' Uttar Pradesh and tap the Kee-

tham Lake or Agra Escape Canal lor water supply.

2. Watlm Quality Monftn'rfng lor Munblprl Corpo'lrHon of Delhl

Itre water supply to the Nation's capital from the Delhi Water Supply and Se-

wage Undertaking was monitored for chemical and bacteriological quality' lhe Delhi

Municipal Cot?oratott $poDsored this proiect.
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3. Air Polludon Survey a,round Indraprastha ltoroal power Station

The Delhi Zonal Laboratory staft assisted the Air polrution Division at Head-quarters in carrylng out tlis survey work on beharf of the sponsor, M/s rndian oil cor-poration, Ne\r Delhi who pmpose to set-up an oil reffnery 
"i fr4"tir*", 

"""" eg.", ---

Continuing Projects

1. Shdl€s at Okht4 Sewa8€ ltcstDent plrnt

- various phases of s€wage treatnent at the okhla Sewage Treatment pla.t of
*" ft4 M'nigipsl Corporation are being studied to a"iur"ri". tl" 

"m"i"""y 
ot 

-&" 
;;Uing tanks, effect of ABS on plants irrigaind *ith ;;"g;.

2. Baseltne A& quatity Suvey at Agr.

fire air pollution survey has been taken up in connection with Indian oil cor_poration's qr:!gr9d re'nery at Ma t\ura, near Agra'. The Delhi Zo""f i"U"."io"V Lsisted the Air Pollution Division at Headquarters- in conducting this study.

3. PlanLscale Sttdtes on Declnlng Batc Filtmtio[

At chandrawal water works No. 2 of the Delhi Municipal corporation, studies
on the feasibility of declining rate ffltration under field conditiJns or 

' *"t".-' q""iity
variations were carried out, The assisting beds have been studied. and two teas nave
been chosen, one for decrining and another for constant rate. An onrine turbidity me-ter has been installed.

New Projects

|. Jamuna R|yer Survey

. ' The degree of porlution in terms of physicar, chemical, bacteriological .and bio-
logical- parameters in being determined. samples are being cnllected oic" 

" -oitlfrorir the six sampling stations along the river course.
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IIYDERABID

Completed Project

l. Methyl-Bentim,latarolo Ca,rbon te (MBC) ftsile lrm Pestieiala Plant

Three alternatives for waste d$posal have been suggested. These are: dispo-

sal by solar evaporation, disposal into an effluent channel and dispossl on land by irri-
gatiou. The prolect report tras been submitted to the Dir€ctor, Regional Research La-

boratory, Hyderabad, Andhra Pradegh.

Continuing Project

l. Treartneilt of l!|fEtr|.f Wasn€3 tr@ Syntfcdc Ilrql Plant-Phrrc I

The period of study was ulttlised to update the drainage maps, marking various
equipment and to check the data on x'aste waters which was provided by the sponsors,

M/s Indian Drugs and Pharmaceuticals Ltd.' Hyderabad

New Project

1. Fdludon Stuilcp ol Kutalpalfi Nsfhh atrd Erscsltr Srgar

The Kukatpalli Nallah and Hussain Sagar are heavily polluted due to wastes

discharged by industries situated in the industrial estate of Balanagar and sanathnagar.
This pmject has been taken on collabortive arrangements with the Andhra Pradesh
goard tor Prevention and control of vlater Pollution. NEERI .is providing technical
guidancr.

4{'



IAIPUR

Continuing Project

1. Air Quality Monitorlng at Jatprr

To determine air quality, particulate matter in air, sulphation rates, gaseous pol_
lutants and dust fall out rates are being studied. This is part of the national programme
of air pollution monitoring and is being co-ordinated by the Air pollution bivison at
Headquarters,

KAIIPUR

Completed Projects

l. Sttralics on +.he Treahent of yegeteblo Taming Wa*€s

A cheaper and an efficient method of treatment of vegetable tanning
has been developed.

IDplant Surey and Charactedsatfol of waste water ftm vartous types oil hilui_
tri€s

. Inplant survey and characterisation ot wasie water irbm the toUowing indo+
tries were carri€d out :

(i) M/s The Mahabir Sugar Mills p\rt, Ltd., Siswar Bazar;

(ii) Ws The Lakshmi Devi Sugar Mills.prrt; Ltd., Oriritaunl;

(iii) wtZs The Lakhmiji Sugar Milts Co. Ltd., Maholi:

4t

wastes



(iv) M/s Brooke Bond India Ltd., Tuodla, Agra; ano

(v) M/s Bapur Distillery, BazPur.

Continuing Projects

l. Treatment of Ta,r,ntng ltrastes at TAFCO

Inplant survey and characterisation of effluents from the factories of the spon-

sor, M/s i".t r"ry & iootwear Corporation of Inlia, Kanpur has been completed and

."o.t i. i" ptog."", to develop a flow-sheet for the treatm€nt of waste waters'

2. Resiitual Pesttcldes ln Non-vegetarian Foodstulls

The estimation of residual pesticid:s in milk and ffsh samples have been deter-

mined by thin layer chromatography and efforts are being made to carry out the studies

ustrg gas-liquid chromatography.

3. t€86bluty ol Slauthter Eouse Wast,€s

Studres are in progress to ffnd out an effective and economical treatment me-

thod of slaughter house wastes by modifl'rng the conventional process of anaerobic

digestion.

4. Alr Quality MoniJodng 8t r(lnpnr

Air monltoring stuilies to ddtermine air quality' particulate matter in air' sul-

prr"tio., Ji"., aseous" pollutants and dust fall out.rates are being studied. Tlnis is part

of the national programme of air pollution monitoring and is being coordinated by the

Air Pollution Division at Headquarters'

L'



New Projects

1. characterlsation and rleatibiltty of EEluents fron M/s synthettc alrd cheDtcsls
Ltd., Bareilln Uttar pradesh

Laboratory studies have been conducted to dete;;ine 1;; 
tr;i.l*r" 

and dos-
age of different coagulants. Studies on the biological treatment of waste water is un-
der progress. M/s Synthetic and Chemicals Ltd., has sponsored the project.

2. rndustrid Survey of Kanpur-U[nao bclt, Uttar pradesh

Inplant surveys and sampling of waste waters from seven industries in the
Kanpur-unnao belt are being carried out. The Directorate of Industries, uttar pra-
desh is the sponsor for this project.

I,IADRAS

Continuing Projects

l. Characterlsatio,n and Treebr€nt of Tannery Wastes

Inplant surveys were carried out in two tanneries in North Arcot district with
a view to collect information on the quality and quantity of individual as well as corrl-
posite wastes. Based on these studies, detailed engineering drawings for a demonstra-
tion unit to be s€t up at Ranipet were p.epared. This collaborative project is sponsor-
ed by the Central Leather Research Institute, (CLRI) Madras.

2. Atr Qualtty MonitorfuS at Madras

Air monitoring studies to determine air quality, particulate matter in air, sul-
phation rates, gaseous pollutants and dust fall out rates are being contiaued. This is
part of the national programme of air p,ollution monitoring and is being coordinated by
the Air Pollution Division at Headouarterc.

4?



New Projects

1. Optinlsotfon of A€retors for lailnstrial Waste Treahr€nt
,:i. r,::'" ..

A laboratory model of an aerator hrs been designed. This study will provide

the basrc data for devdopfng aerators for various industrial uses.

2. Survival of Bast€da aDd virus€E durrng heaimcnt of sewegc ror Boclauafon ad
Bcoso

This is an Institute,s own pmiect and is being carried out in collaboratron with
the Tamil Nadu Water and Drainage Board. Ttre survival of enteric bacteria and patJro-

gfos dur.uig difierent stages of treatEent in the oxidation pond were studied 'dith the
ioigt"oo of ,tlre College of Engtrieering Guindy, Madras. The efiect of the treated

effluent on ground was also investigated.

3. Stuihes on Polution ol WeU Wete?;+r!d{r*r City and Bhadra ntucr Water

This is being carried out on :

(i) Bhadra River Water near Kudremukh on behalf of the sPonsor, M/s Na-

tional Mineral Development Corporation; and

'' "1 , i, '
(ii) Well wate$ in Madras city to determine the quality of water with res-

pect to bacteriological quality.
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sY]lPostA & sElltlrAns

AT ALL-INDIA LEVEL

(i) Seconal Nadonal Convention on 'hviroFment.l Engineertng: at Nfw Delht

lbe Second National Convention on 'Environmental Engineering' was held at
the Indian Institute of Technology, New Delhi on 2L-23 February, 19?6 in collaboration
vrith the Institution of Public Health Engineers, Calcutta and NEERI, Nagpur.

(il) Elghth Atlnual ConveDHon of the Initiar Wrter Wofts Asociatim at NagBur

The Eighth Annual Convention of the Indian Water 'Works Associirtion (IW_
wA) was held at NEERr Nagpur i. collaboration with the I\MWA on 2-4 February, i9?6,
This was followed by the one-day convention of the Indian Association for water por-
lution Control on 5 February, 19?6 at the Institute.

(||i) An-Indla Se|nlnsr olr EnvlroDmental Control at r(^ntrl||r

An All-rndia seminar on 'Environmental control'was organised by the rlart-
court Butler Technological Institute (HBfi ) Kanpu, the Kanpur university and
NEERI at Kanpur on 12-13 March, 19?6.

AT INSIITTre

seminars are a regular activity of the Institute for the dissemination of infor-
mation and discussions. This enables our scientists to keep abreast with tlre latest
development in the field of environmental engineering and scrence and related aspectsin researotr and development

The office-bearers of the Seminar Group are :

Chatrnaa : Ex-Officio : prof. N. Majumdar*
Direetor

Shri J. M. Dave ..
Scientist-in-charge

Convener 3 Shri A. D. Bhide

. fill 1.12.76
t* From 1.12.76 and onwards
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SI.No. Speaker

1. Shri V. Raman 16.1.1976 Comprehensive Rural Water Supply
Scientist, NEERI Programme in Iraq.

2. Shri S. K. Maira 23.1.f976 Staek Sampling.
Scientist, NrltERI

3. Dr. D. Djurich
W.H.O. Consultant

6.2.1976 Research on Environmental
Lead Concentratiot

4. Prof. F. Gre€n f1.2.1976 Environmental Planning in U.S.A.
Assistant Administer
U.S., E.P.A.

5. Shd V. R. Apte 13.2.19?6 Fluorescent Tracers.
Scientist, NEERI

6. Dr. B. L. Dybern L7.2.1976 Activities of F.A.O. in Fisheries and
F.A.O. Consultant Pollution Field.

7. Dr. J. C. Dodd 27.2.1976 Algae Harvesting for protein produc-
Caldwell & Connel tion from Waste Water-
Engineers Pvt. Ltd.,
Melbourne, Australia.

8. Dr. P, M. Phirke f2.3.1976 Rapid Agar pour plater Technique for
Scientist, NETIRI Detection and Enumeration oi Faecal

Coliform€ in Sewage.

9. D'r. C. R. V. Raman 29.3.19?6 Climatology and Air pollution.
Dy. Director General
Meteorology Dept.
New Del,hi

10. Shri C. Subbarayudu 3.5.19?6 Environmental hoblems in
Hon'ble Minister for Andhra Pradesh
Municipal Administration
Andhra Pradesh-

11. Shri P. Kumaran 15.5.19?6 Phenol Metabolism in Candida
Scientist. NEERI Tropicalis.

12. Dr. M. G. Mccarry 3.6.f976 Activities of IDRC, Canada in
Programme Ofrcer, Environmental Field.
International Development
Research Centre,
Canada

13. Mr. W. Martin 23.7.1576 Air Quality Management Standard.
W.H.O. Consultant
Switzerland
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74. Shri K. Ganesan 10.9.f976 Air Pollution Survey of New Bombay.
Scientist, NEERI

15. Dr. R. Perry
\lr.H.O. Consultant
U. K.

16. Dr. R. Perry
W.H.O. CoDsultrtrt
U.K.

17.9,19?6 Air Pollution Research-
lbe Analytrcal Requrrements.

24.9.19?6 Modern Analytical Procedures used in
Water Quality Monitoring.

L7, Shri T. N. Ramaprasad 8.10.196 Observations on the Nightsoil Digester
Scientist NEERI at Central Prison, Nagpur.

18. Mr. G. E. Eden 11.10.1976 Water Situation in England.
Assistant Director,
WRC, Stevenege
Laboratory,
Stevenage, U.K,

19. Mr. G. E. Eden, 12.10.1976 Water Research in U. K.
Assistsnt Director,
WRC, Stevenage
Laboratory,
Stevenage, U.K.

20. Dr. B. D. Nag Choudhari, IVice.Chancellor, 29.10.19?6 |

Jawaharlal Nehru
University,
New Delhi
and
Dr. A. K. Ganguly, _ 29.10.f9?6
Director Chemical Group,
BARC,
Bombay

Coordination iD Environmental
! Pollution Control Activities in India.

)
27. Dr. S. N. Kakde 29.11.19?6 En4me Approadr on the Enumeration

Scientist, NEERI of Sewage Microorganisms.

22. Shri N. Shivaraman ?4..12.1976 Phenol Metabolism in Candida
Scientist. NEERI Tropicalis (II).
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TRAililC, ilfonilAilol, t tBRARy AXD EXrEilStOlt (Tttg

Trainiug

A. INSTTIT]M'S PBOGNAMME

l. lte Institute o,rgsrh€d seyen regdaa h&rnhg/rcdtlesher cmr:es ilurlag the year

These courses were held at Nagpur, Hyderabad and pune. Three of the train-
ing progremmes were sponsored by CPIIEEO, Ministry of Works and Housing, one by
the National safety couacil and remaining three were Institute's cwn. couri -"ooGfor some training courses were prepared for the use of the particiDatants :

SI.
No.

Name of the course In collaboration
with/venue

No. of
Parti-
cipants

I Preventive Maintenance of
Water distribution s:rstern.

Chlorination and use of
Chlorinators

Process design in Water
Analysis

Water & Waste Water
Analysis.

Sewage Works Supervisors.

Solid Waste Management.

Environmental Microbiology.

CPHEEO/Hyderabad 12-1-?6 to 2&1-?6 46

IWWd Bombay & ?,*476 tD 28+76 28
M/s Candy Filters/Pune

5.

6.

NEERl/Nagpur

NEERI/Nagpur

CPI{EEO/Nagpur

CPHEEO/Nagpur

NEERI/Nagpur

15&76 to l$7-76 13

26-7-?6 to 29'9-76 15

r0-u-?6 to ?-12-?6 9

22-L7-76 to 2&1l-76 l9

l*l?-76 to 3l-7%76 3

2. Refresher Coulse tor Chairmen atd Member-S€crctarles of the Strte Wator pouu-
ttorr Control B@rds

The Institute conducted a sevenday refresher course for Chairmen and Mem-
ber-Secretaries of Water Pollution Boards of various States at Nagpur during L12 Nov.
76. Tte course was organised joirotly by NEERI and Central Board for Prevention and
Control of Water Pollution. New Delhi.
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B. Ta.ArMrrrc ootn6E.,GtolinocrE, aY o{98.'dtcalfl$arroN

The following staff member attended, training course corrducted by other
organisation :-

(i) Shri R. K. Saraf, Scientist, TILE Division attended the It&D Project Management
Workshopcum-training course convened by the CSIR at the National Institute of
Oceanography, Goa from 1&20 Janua ry 1976.

(ii) Dr. V. I. Pandit of Air Pollution Division returned after completing advance
training in Air Pollution Control in West Germany on a German Academic Ex-
change. Fellowship from December' 19?4 to March 19?6. . ..

.: :

(iii) Dr. N. M, Parhad, Scientist-ia-charge, Bacteriology CeIl, Life Sciences Division
completed advaireed training in Japair on a ffve-month programme from Febnr-
aryJuly, 1976 on a Fellowship of the Japan International Co-operation Agency.
Tokyo-

(iv) Dr. N. M. Parhad, ScientisLin-charge. Bacteriology Cell, Life Sciences Division,
completed a'tirree.month course fiom 18 July to 20 October 19?6 in IJSA on a
WHO Fellowship.

(v) Shri V. Hanumanulu, Scientist, Consultation Cell, completed a i2-week advanc€d
training in "Marine and Estuarine Pollution Control,, in U.K., Denmark and Ne-
therlands on a WHO Fellowship.

Information

AT'DIO VISUAI, ACTIVITIES

(i) Tapedfaie Shows

Visitors and trainees who participated in the Institute's training prograrnmes
were given an insight of the Institute's research and development activities in the field
of environmental pollution and control with the aid of tape-slide shows at the Institute.

(ll) I)ispfav Room

It provides a total glimpse of the various R&D activitres rn progress at the Ins-
titute. On display are indigenous equipmebt and flow sheets developed by the Institute.
It is also equipped with m.riature working models, charts, transparencies and visual
aids.



(iit) Exhibitiotrs

The Institute's work in the ffeld of research and development was projected
through various internationai and national exhibitions includin! the folovein;:

1. The "Eastern rndia science Exhibition and science camp-lg?6', organised under the
aegis of the Birla rndustrial & Technological Museum at calcutta -from 

2g February
to ? March 1976.

2. Exhibition on "Application oI Technol.:gy to Rural India" organised by the council
for Application & Extension of rechnology to Rural India hhd at New Delhi oir
1F.25 July 1976.

3' "The world Instrumentation Symposium & International rrade Exposition-?6.'
(WISITD(-?6) held New Delhi from 22-28 November 19?6.

W.H.O. COLLABOBATING CENINE

The Institute is a WHO Collaborating Centre on f,66lrrnity Water Supply,
waste Disposal and Air Pollution in the south-East Asia Region. Data for which wHo
has an interest was furnished regularly to the respective wHo International Reference
Centres.

Publications

(l) Inilhn Journal ol hvlronmental Eealth

The Eighteenth Volume of IJEH rvas published during the year. The total uum-
trer of subscribers were about 950 which include various research and educational ins-
titutions both in India and abmad. About r15 issues were s€nt to various organisations
on exchange basis.

(li) Techdcaf lftest

The fo owing topics were covered in the quarterly issues of the year :

l. January 19?6 Solid Waste Managenent in Indian Cities-
Present Status-

2. April 19?6 Natural Coagulant Aids



3. July 19?6

- 4. October 19?6

Wood Charcoal Powder as Filter Aid

Cellulose Acetate.Reverse Osmosis
Membranes

(l!) A GuLlc to Curr€nt Literatule ln Envlrmnentei f,eolflr' nngrnecring a|rd Sctere

This is a fortnightly publication' It provides uPtcdate information on envi-

ronmental health, engineering and science.

, (lv) Sl,€clrl Prblioatlrns

The following publications were brought out during tJle year 1976:-

l. Annual Report - l9?5.

2. Directory of Environmental Organisations in India.

3. A leaflet on "Chlorine Tablets, Chlorine Ampoules and Chloroscope" {Hindi).
(rd*i Eftrci, {frfr{ qt"{ir ert< rfrfutis)

4. rrfiq *{rqq (ddfs{ ct+.{q)

Documentetion & Library Services

(i) Ihctfi66 to OuEiders

Library and literature search facilities were made available to colleges; univer-
sities, research institutions and industries. Over 100 research workers availed of this
facility during the year.

(it) Curcnt Awa,reness Servlce

The Institute continued to bring out "A Guide to Current Literature in Environ-
mental Health Engineering & Science" which is a fortnightly curlent av/ereness service.

This guide serves as a medium for dissemrlration of information about currently pub-

Iished literature in the field. As many as 416? papers of interest culled from 1540

issues of various journals were brought to the notice of the scientists, engineers and

technologists through this service during the year. Besides serving ssa curr€nt awar€-

ness tool the guide also serves as an aid for retrieval of relevant information.

(ili) Envtolrentrf EDshcrhS-News Indcx

A number of news items giving environmental information appear in various
newspapers. The Institute continues to document these press clippings. Drawing exten-
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rively lrom this docum€Dtation, the present index which is prepared contains li8ted
intorbation on as miny as.1600 news .items,

(lv) nelp for bruildlng up a eollecflm of bvlmtrmcntrl D.meotr

Over 15 organisations were helped in building their collection of environmental
docunents by suggesting selected titles. List of surplus and duplicate issues ol periodi-
cals and books prepared periodically were circu.Iated to various organisations with a
view to help thern in completing their sets. This service hag been a boon particularly
to organisations, which have recently been established.

(v) Lttentue Sca,rch & Bibno$apbic4l Services

Scientists were helped to conduct literature search on the topics of their inte
rests. Bibliographical services were also provided in response to the requests received.

(vi) Directory of Environnental Organtatonr fn lDille,

With a view to iilentify the organisations which are conducting, promoting cr
encouraging research and development activities in the Oeld of envtronment, it waa
thought desirable to coinpilc a comprehensive Directory of Environmental Organisg-
tions in In.lia. The Institute has been able to bring out such a dirr:ctory which includes
information on about 219 such orgaDisations. It is hoped that the directory would be
useful to achieve well-planned and co-ordinated efforts to undertake activities in the
inter-planning collaborative studies and avoid unintentional duplication of r,esearch,
The 441-page Directory has been very well received.

(Yg) CA - Codteorrtcr Drb BrroN

The Institute hos been participating in the programme of INSD@ for establish-
ment and evaluation of computer based selective dissemination of inforrnation in the
ffeld of chemistry, using CA condensat€s dat8 base3. Scteatists were helped in preparing
and modifyrng users proffIe and sending a feed back to the organirers.

Extension

(l) Dcnonstratfon oC Nalgonds Teehfque fc Dc{luottila,flm of Water at Prrkasrm
I)lsftfd b Adlhn hadesh

Follow-up and extension programrne tour was undertaken in the 119 villages of
hakasam District, Andhra Pradesh where fluomsis is endemic. The door-to-door carn-
paign was undertaken during 25 May to 1 June 19?6. At the request ol the Andhra
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Pradesh Government, a Pilot Defluoridation Project for treahnent of fluori.de bearing
water on a domestic scale was undertaken by the Institute's scientists in. Prakasam
District.

(fi) fta,tntng in D€!troDstrrflon oC Nalgwda Tochdque

. Shri O. P. Satya, Superintending Engineer, Public Health Engineering Circle
and Shri Premkumar, Executive Engineer of tr'aridkhot were trained at the Institute
in the demonshation of Nalgonda Technique during 19-21 May, 1976.

(lii) Talksltleetbgs

(a) Shri A. D. Bhide, Scientist anC Head, Solid Wastes Division, delivered a
talk on "Pollution by Solid Wastes" over All hdia Radio, Nagpur on 4 March 1976.

(b) Prof. N. Majumder, Director, spoke on "Rural Water Supply-A Challen-
ge to Water Drgineers in India" at a paper meeting convened by the Indian Water
Works Association, Nagpur on 27 March, i9?6.

(tu) nurrl Sanit.tton Arourd Ne*ipur

The research-cum demonstration project in rural sanitation is in progress in the
villages around Nagpur and is being condueted in joint collaboration with the Zilla
Parishad, Nagpur and the Medical Collegg Nagpur. Out of the proposal to construct
?000 letnnes, so far 1640 hand flushed water seal latrines have been constructed upto
the plinth level and of these 400 are in use. The work on the construction of superstruc-
ture for the newly constructed latrines is in progress. Sanitary pans for the latrines
were fabricated at the Institute and supplied free of cost to the people of Vurujwada,
Mahalgaon, Wadoda, Karadi, Wadi, Fetri, I(hapri, Khersapar and Kanhan, At Burjwa-
da, near Saoner, Nagpur District a joint function of villagers and the participating agen-
cies to discuss the pmgress of the prograrnme was held on 23 April, 19?6.

ho!. Majumder, Director addressed the inmates of the Paunar As.hram, near
Wardha, about 85 .kms. frorn Nagpur and held discussion on a prograrnme of sanitation
improvement with special reference to sanitary latrines. Four sanitary latrines have
been constructed and the usage of these latrines are being recorded for later study bv
the Institute.

(v)

fabricated by tJre Institute were supplied
earned the Institute a sum of. Rs. 10,935.00,
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when. dllorinators are used. It is popular in rural
a Dsent--

areas where piped water supply is

(vt) Wctd Ervtmtrnent Day

Shri R. K. Saraf, Scientist, TILE Division delivered a talk on All India Radio.
Nagpur on "S/orld Environment Day" on 5 Jrine, 1fr16.

(vti) NDEBI Cochin Zoal Laboratory

NEERI Zonal Laboratory at Karamaserry near cochin started from rb June,
19?6. This is the Ninth Zonal Laboratory of NEERI and is located at the CSIR compie",
Kalamaserry-683 104, Kerala State.

(dfl) Plonoffo of Htudl

- Use of Hindi has progressively bem increased during the year. fn addition to
bringing out publicity leaflets, booklets etc. in Hindi, as usua'I, for-popularisin! trre rn-
titutes praducts and process by tarryirrg the informauon to the corirnloi -as"& sp"cial-ly the rural population, bilingual press releases in Hindi and English have been iritiat-ed. Radio talks and extension lectures on various aspebts of environmental,engineering
and sciences in simple and semi-technical Hindi have been a continued activifu. CenJrar correspondence and technical enquiries from individuats, technical and proiessional
organisations and industries etc. received in rlindi have been replied to in the sarne
language.

(ix) D€uoostt3tioNts

(a) Member-tanners of the Indian Chamber of Cornmerce; Kanpur were de_
monstrated the treatment of vegetable Tanning wastes by modiffed Anaeiobic Digesier
at Kanpur on 17 November, 1976. l

(b) Pot chlorination Method developed by the Institute was demonstrated in
rural areas around Nagpur.

(c) Demonstration of Biogas production from Municipar solid wastes at RRL,
Hyderabad, on the occasion of the visit oi Mr. McNamara, presideat, World B;J;;
8 November, 1976.

(x) hrbrictty

Research and Development Activiiies of the Institute were published through
the mass media-the All rndia Radio, samachar and newspapers. Thi press Informatiio
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Bureau, Nagpur Providd assiBtance for publicity. A beginning was made by issuing
bilingual press releases using English and Hindi. R€ports of the Institute were regu-
larly published in the CSIR News, a fortnighuy news bulletin of CSIR.

(xi) Ilfornst on ltFs€mlntdon

Design and literature on Domestic Iron Removal Unlt were supplied to follow'
ing International Agencies besides many within the country :

1. Internatronal Development Research Centre, Bo:r 8500, Ottawa (Canada).

2. Mr. M. G. McGarry, Dr. R F. Feechem, University of Birmingham (hgland).

3. Dr. K. Y. Baliga, Department of Civil Engineering, University of Science & Tech-
nology, Kumsai (Ghana).

WORKSHOP

The Ingtitute has a wcll equiPped Worksho'p whlcb undertakee lebrication of
gadgets, models, pilot and dcmonstration plants for us€ in r€cealch and development
activities. It cnsur€s the operatiOu and ma intenonce of essential services such as water
supply and electricrty to the Institute end steff quarterr.

The equipment fabrtcatcd dunng the year included:

l. Bio-Gas collection domes of 18 cubic metre capacity;

2. Stands for hish volume samPler;

3. Soil pcrmeanet€r; and

4. Mini Grinder.

GLASS BtOWlllG

About 116 iobs which indude repairt, alteratione eDd febriceti'on of glaseware

were carried out during tJre year. Thirteen enquiries from outside organisations fol
specialised glass pmducts were attended to and an amount of Rs. 5?11.00 was realised

duing the year.

A Gas Washer/Absorber was designed and developed by this section, as part

of a programme of Development and Import Substitutron. $his indigenous and low-
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cost gadget compares favourably with the Fisher Milligan Gas washer which is im-
po(ed from the us.d A few of these units have been supplied on rcquest to outside
organisations and one unlt is in use at the Institute.

Developmental work on the Glass Rotameter (Tapered Tube type) witb ground
glass float, is in progress.

PIIOTOGRAPHY

The Institute has a well-equipped Photography Section for the preparation of
microfilms, photocopieq slides and other photographic work required for research work,

61



*.a'+s

APPENDICES



SPECIAT REPORTS

.dFPENDIX- I

projects and consultancy schemei were bmught 
""ia_t rg tu" vo;; 

*- 
:'-""t"'"

1. Standardisation of Samplinq T_echnieues of qerial pollen grains and fungal sporesby methods currenfly used in India.

2' Manganese content in the air-borne dust and health study near Ferro-ManganeseAlloy Factory.

Air Pollution Survey of Chembur_Trombay Area

Assessment of emissions at the petetisation prant at pale (Goa) and performancestudy of the de-Crrstin3 unit

Control of lead fumes from Andhra prabha hinting press

Atmospheric Pollution Monitoring Survey around the Indrapraptha Thermal po_wer Station, New Delhi

Report on Investigation- on the cause of epidemic of typhoid at Sangli

[:Hlti" 
of mechanical composting of Kota citv Refuse (Kota Municipal

9' Feasibility of mechanicar composting of Jabalpur city Refuse (Jabalpur Munici-pal Corporation)

10' 
a"*T:"ffil"', 

for mechanical composting planr at Gauhati (Gauhati Municipal

"' Hf;f ;::}T;it ror proposed distillery at chagallu (Govt. Distilery chagauu,

12. EffIuent treatment for a distillery (G ujchem Distilleries (I) Ltal., Gujarat)
13. Effluent treatment for the distillery (Bazpur C;o_operatve Sugar Factory)
14. Etluent treatunent for r

Madathukulam, T"rrrih#,:;" 
mill (Amaravati Sri Venkatesa paper Milts Ltd.,

3.

4.

5.

6.

.7

8.

TB



15. oloatcrisation of waste water from the Tapioca Prcducts (Tbe Tapioca Produ-

cts Madathukulam, Tamilnalu), 
:

16. Ef1uent treatment for a cotton mifi lfoirrean Cotton Mills, Bauria, West

Bengal)

17. character'rsation of waste water textrle mill (Birny Ltd., Bangalore)

18. Efiluent treattnent for a paper mill (Manilya National Paper Mrllg Belagula'

Mysore)

19, Efluent tre.hcBt fot a proposed wool devetopmeot ceatre (PIIED' Srinagal)

20. Effluent treab!€nt for a paper mill (star Paper MiIl Saharanpur, u'P')'

21. PerfoFlalce of waste treatment plant (Bank Note Press, Dewe8, M.P.)

22. Efiluent treahnent for paint anil varnish works (Modi Peint & Vernish Works'

Modinagar, U.P')

2S.Efluenttreatmentforasyntheticsfactory(J.K.Synt}eticsLtd'Kota)

24. EEluent treatment for a paper rrill (Punalur Paper mtlls' Punalur' Kerala)

25. Sewege diErooal for a towaship (I$dian Alumrnium Co'' Belgaum)

26. Bioassay studies of industrial efluent (Hindustan Organic Chemicals)
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APPENDIX- II

PUBUCATtoilS

Apte, V. R., Kaul, S. N. and Raman, V.
F lourescent Traces and Measurement of Flourescences. Indfa[ Jounul of Envt-
ronnental Eoalth, 18 (3), f916.

Arora, H. C. and Chattopadhya, S. N.
A Study on the Disposal of trlfrluent from Milk Bottling plant. presented at the
All India Seminar on Environmmtal Pollution Control at Hartcourt Bu er Tech-
nological Institule, Kanpur, 12-13 March, ?6.

Arora, H. C. and Sharma, V. P.
Characterisation and treatment of efiluents from a Mest Packing Factory. pre-
sented at the "All-India Seminar On Environmental Pollution Contml', at Hart-
cpurt Butler Technological Institute, Kanpuq 12-13 March, ?6.

Arora. H. C.
River Pollution-A Case Study. Presented at the National Symposium on Hydre
logical Problems at Indian Institute of Technology, Kanpur, l&.1? July, ?6.

Arora, H. C.
Air Pollution. Presented at a Seminar on Industrial Environment and Man at
Regional Leather Institute, Kanpur, 20-21 Dec. ?6.

Bal, A. S. and Lutade, S. L.
Evdluation of Cellulose Acetate Membranes for Reverse Osmosis Separation.
Inilirn Jonrnal of Envtnonm.ntal E€alUr, 18 (4), 19?6.

Bal, A. S.
A Method for Recovery of Magnesium from Sea water using sulphuric spent
caustic waste. Presented at a Seminar on "Utilization of Wastes from Chemical
Industries" organised by the lndian Institute of Chemical Engineers, t$.16 Nov.
1976.
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Banerjee, S., Navneeth, G. N. and Dabadghao, S. B,
Digrtal Thermometer for Fast Environmental Studies. Journal ol Instltutlo{r of
Itrsfrm€Dtatior Scientlsts anil Technologlsts (Idla), 5 (3), pp 21-2?, July 1976.

Basu. A. K.
Treatment of distillery waste water using FLUCOR. Presented at the Second
National Convention on Environmental Engineering of the Institution of Public
Health Engineers (India) at Indian Institute of Technology, New Delhi, 21-23 Feb.
19?6.

Bhat, S. G.
'Pralekhan Parichay' (Introduction to Documentation). Published by the Maha-
rashtra Universities Book Production Board. Pune.

Bhide, A. D.
Engineering from solid wastes. Presented at the Second National Convention on
Environmental Engineering of the Institution of Public Heelth Engineers (India)
at the Indian Institute of Technology, New Delhi, 21-23 Feb. 19?6.

Chakrabarti, T., Daginawala, H. F.
Effect of Unilateral usual deprivation and visual stimulation on the activities of
Glutamic decarboxylase, GABA- < Ketoglutarate Transaminase, aspartate amino
Transferase and Hexokiaase activity in the optic lobe of adult pigeon. J. Neuro
chon 27 (1), 273, 1976.

Chalapati Rao, V.
Monitoring, Prevention and Control of Viral Pollution in Water. Presented at the
Second National Convention of 'Envir onmental Engineering at New Delhi on 2l-23
February, 1976.

Chalapati Rao, V., Lakhe, S. B.
Virus removal in activated sludge treatment. Presented at the Eighth Interna-
tional Conference on 'Water Pollution Research', Sydney, Australia, L7-22 Oct.
19?6..

Dave, J. M. and Maira, S. K.
Pollution due to particulates and its control in Industry. Ch€micr,l ACe, 27 pp
30,+-309, 19?6.

Dave, J. M. and Pampattiwar, V. L.
Arsenic pollution from thermal power station, Jounal of Institution ol Englnc€rs
(India), 8, pp. 94-97, 19?6.



Dave, J. M. and Paramasivam, R.

l:search and Development needs in community water supply. presented at theInternational Training Seryn1_ on ,Comrnunity Water Sujpty in Developing
Countries, at the Hague, the Netherlands, 6_i0 Sept. t9?6.

Deshpande, S. U., Chitaley, S. D. and Bajaj, A.
Airspora of Nagpur in relation to allergy. presented at the Fourth Interna_tional Palynological Conference at Luckntw, on Dec.2g, 19?6.

Dhaneshwar, R. S,
Damodar river pollution_its abatement. presented at the Second National Con_vention on ,Environm,ental_ 

Engineering, organised by the Institutt;;;; 
--p"b;"

Heatth Engineers (India), I.I.T, New i"frri Zf_Zifuf . f SZO.

Gadgil, J. S. and Subramanyam, p. V. R.
'Treatment of waste waters frorn organic chemical industry,. Chemical IndustryDevelopment, Annual Number. l

Gadgil, J. S. Hanumanulu, V. and Subrahmanyam, p. V. R.Dairy effluent treatmen-t in Ind.ia. p*r*t"J.t'S"minar on ,Dairy Effluents,_International Dairy tr ederation, Warsaw ip"i""i; zs_SO, oct. 19?6.

Handa, B. K., Raman, V, and Seth, G. K.

"dY.fi*#"3; ll,Tttffi: il:tti#r:"*"-Journar or the Planning commission,

Handa, B. K. and Majumder, N.
Sanitation improvement in rural areas. Nagpur Times, 25 April 1g?6,qiar, df. t. gi qqr*(, gq. : n*q Sdl +- ssrs gr* ol**-.,a-rqrq o"t

Hanumanulu, V. and Subrahmanyam, p. V. R.Planning of water pollution-,controt -ullur", for an rntegrated Kraft pulp andpaper Mill. preseited at the_ Twelfih 
'';;lJ 

MA and Seminar on .Environ-

il""rlT'#?ffiH:" organised bv th" r'd;;;'P;i;and paper Association, New

Joshi, S. B., Shankhavarara, B. R. and Deshpande, S. U.Improvements in the prepa_ration of Sulfatioi n"t" C"rraf". rn.tirn Journal ofEnvlnnmental Eealth, f 8 (B), t9?6.
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Joshi, S. R., Shivaraman, N., Parhad, N. M. and Rao, N. U',.A"IndigenuousMembraneFilterMediumforEnumerationofFaeealshePtococci

in Waten', Idtrn Journal of Environrentrl ncdth' 18 (3)' 1076'

Kaul, S. N. and Raman' V.' 
Rationalisation oi Mixing and Aeration Operations in Waste Waters' IDdian Joor-

naf of Envirmredaf Eerlth' 18 (2) 19?6.

Kaul, S. N. and Raman, V.".-*'A;;phi;i 
rvretrrod ot Calculations for oxvgenation Capacitv and oxvgenation

Effic^iency' hdtan Jout:tld of Envlronnnental Eealth' 18 (3)' 19?6'

Khan, A. N. and Siddiqr, R. It r-!.-- r^i66r ^, Eh,r-
'Waste Water fre.tmerii by Anaerobic Contact Filter' Indlan Joul:lel ol Envt-

ronncntrl Eealtb' 18 (4)' 1976'

Kott andaraman, V., Aboo, K. M' and Sastry, C' A'
.Charactenstics ot W""i""lr* " 

i""iif" Mill : Iniltan Journsl of Envirormelttsl

Eealth, 18 (2), 1976.

Krishnamoorthi, K. P., Raman, V' and Gadkari' A'- . -
Biological growth in *tL" t"ppiy' Presented at. Indian Water Works Association

Annual meeting, utgp""i' f"[' igzo, Indian water wotts Assoclatton Journ'l'

pp 2?€2, Jan. 76.

Krishnamoorthy, K' P' and Abdulappa' M' K'
Bioassav studies of #;;J'&i;t from Hindustan Organic Chemicals' Rasa-

yani, JulY 1976.

Krishnamoorthi, K. P., Abdulappa, M' K'.and Jagannl|1 Rao' 'd V'
productivity or crari"s-'s'rtra"hus in the sewage Fertilised tr5sh Ponds. Inillan

Journal o[ hvironmental lleafth' 18 (4)' 1976'

Kulkarni, A. L. and Raman' V'
'Comparative studies on'Use of Liquid 1ld -Fliq}"- iD Water Treatment' In'

dil'i;;i oi nlroi*"ot"r Eeatth' 18 (1)' 19?6'

Maira, S. K., Manthapurwar, N' S' and $1kyma1, G.--
..Aperformancetest""."p.*".pr"1t^to.^e*matet}eefficiencyofsolidgassepe.

Jin'. Cleolcal Ase, 21' pp' 30+309' 1976'
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Maira, S. K. Ganesan, K., Ramkumar, G,, Manthapurwar, N. S. and Pandit, V. I. || f
'Emissions from sulphuric acid manufacturing ptant, preaented at Seminar on I I

ffr."iit:1." 
due to SOn emission in India' at Banaras Hindu University t"rtrr- 

\\

Majunder, N. and Handa, B. K.
'An approach to rural sanitation. "Swasth Hrnd", Joumsl of Cenfuel Eealtl
Publlcatdon Bureon, Vol. 20, Feb. 19?6.

Mudri, S. S.
Some observatioru on Denitrification. Presented at the Second National Conven- \_
tion on Environmental Engineering, organised by the Institution of Public Health \-\
Engineers (India) at Indian Institute of Technology, New Delhi, 21-23 Feb. 19?6. \ -

Olaniya, M- S., Saxena, K. L and Sharma, H. C.
Pollution studies of chambal River and its tributaries at Kota. Inilien Jolaal
of Envlroonental Eeslth, lB (3), July, 19?6.

Pande, S. P.
The Heavy Metals "Science Reporter", f3 (5), pp. 2?9-2tli|, May, 1976.

Phirke, P. M.
Rapid Agar Pour-Plate Technique for Detection and Enumeration of Faecal Coli-
forms in Sewage. Indian Journal of Envimnmenta.I Eealth, 18 (3), 19?6.

Patil, M. D. and Joshi, S. R.
Investigation of the cause of epidemic of typhoid at SaDgli, May, 19?6.

Parhad, N. M. and Rao, N. U.
Decreas€ of Bacterial Content in Different $pes of Stabilisation Ponds. Iniliaa
Jourrsl d Envfronnental Ecalth, l8 (1), 1976.

Prasad. M. and Palliwal. K. V.
Eftect of Gypsum on the growth of wheat irrigated with magnesium ridr waters,
Indian Joutrlal of Agdctrlturd Sclemes,46, f91, 19?6.

Rajagopalan, S.
A short term survey of environmental quality in Baroda Region. Presented at a
twoday Seminar on "Problems of environment in the Baroda region,, Baroda
Murucipaf Corporation, Federation of Gujarat Mills and Industries, fndian Pe-
troleum and Chemicals Limited, Bamda, 1S20, Nov. 1976.
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Rajagopalan, S.
Treaknent, Disposal and Ecological aspect of Textile Mill Waste. Presented at
the 33rd Annual Convention of Textile Association of India, at Bombay, 1G17
Dec. 19?6.

Raman. V.
Rural Water Supply Programme-Iraq : Phase II. Report of World Health Orga-
nisation. Training Assignment EM/ES/%8 WIIO/EMRO Alexandria, December,
1975.

Raman, V.
Rural Water Supply Programme-Iraq: Phase II. Sanitary Disposal of Excreta,
Liquid and Solid Wastes. Report of World Health Organisation. Assignment EM/
ES/257 WHO/EMRO, Alexandria, Aug. 1976.

Raman, V.
Use of electrical analogue model for pipe net-work analysis, Presented at the
Second National Convention of Environmental Engineering, New Delhl, Feb.
19?6. Also published in the Journal of the Institution of Public Health Engineers,
India, 3, July-Dec. 1976.

Raman, V.
Rural Sanitation
Udyog, Bombay,

and
Oct.

F,codevelopment. Anniversary Number of Khadi Gram-
1976.

Raman, V., Rosario, K. 8., Pathak, S. K. and Vishwanathan, p.
studies on Preventive Maintenance of water Distribution system at Madras. rn-
illan Jou1lal of Dtrvlronmental Ileeltb lS (4), f9?6.

Ramaprasad, T. N. C. and Shanta. S.
Anaerobic digestion of night so -s pilot plant study. presented at the seminar
of the Institution of Engineers (India), Hyderabad, Jan. 19?6.

Rao, A. V. Murahari, P., Ktthandaraman, V, and Sastry, C. A.
stridies on the treatment _of wastes from rayon grade pulp milr-A case study
Presented at the Indian Pulp and paper Technicar Assoclation conference, Ne-w
Delhi, April, 1976.

Rao, A. V. and Sastry, C. A.
Studies on growth pattern of Chlorella vulgarls in wastes containing urea. pre_
sented at the National Seminar on ,,Environmental pollution,, &g May, 19?6.
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Rao, A. V. and Sastry, C. A.
Treatment of strawboard. wastes using algae,, presented at National Seminar on"Environmental pollution", gS fr{ay, igZO.

Rao, A. V. and Sastry, C. A
ryC?l {loT of sewage in relation to physico_chemical characteristics. presented.
at the National Seminar on ,.Environmental pollution,,, &g May, fg76.

Sastry, C. A., Rao, A. V., Murahari, p. and Saroja, K.
Studies on the treatment of .-q"^Tll *"ri".f !"u.".rt"d at the National Seminaron "Environmental polluUon", O_A U"y, 19?6.

Saxena, K. L. and Subrahmanyam, p. V. R.
Quantity and characteristics of Wastewater from dairies in India. presented at
lffri"Hfi: 3:,.'#f Emuents", I"t".""ti'J'o1lry Federation, warsaw (pe.

Subrahmanyam, p. V. R.
Colour removal from Kraft pulp Mill Wastewater State of Art. presented at theTwelfth Annual Meet and Seminar 

"" f"_"""-""ral Engineering_The Indianpulp and paper Associario", N"* D;il;;;;;,'ilru
Subrahmanyam, p. V. R.

corour in pulp mill waste and its remova-l'. Jounrsr of rndta[ aspocrauotr for wa-t€r pollution Contm! J, pp 16, 19?6.

Subrahrnanyam, p. V. R. and Hanumanulu, V.
'Economics of waste water treatmeJ in small paper mills,. presented at TwelfthAnnuat Meet and Seminar o" "Enoi;;;;;"#:i;Paper Association, New rxrh, March, 19?6- - teering"-fire Indian Pulp and

Subrahmayam, p. V. R.. Murty, .y. Sa and Seethapati Rao, D.Pollution of river Godavari at Rajamuidil;; ;;at second National convention on Environmentd ;:1":-T1rt 
wastes. presented

of Public Health Enginees (India), rndian i;;;t" 11T-Yin,8-The__ Institution
21_23 Feb. lg?6. 'rqrd' rtrslrrutre or rechnology, New Delhi.

Subra!1na1V1m, y. V. and Kshirsagar, S. R.Air Pollution due to oarticut-at" maire.. presented at seminar on ,,Man and hisEnvironment,,, Instituie or science, no-i""i?iii-i",r. rnru.

?l



Vaidya, M. V. and Bulusu, K. R'
"CA-15 as Polyelectrolyte in water clarificstion"' JoEld d thc ltrptllbutle of

Englneers (India),54, pp. 3239' Oct. 19?6.

crqt, <nic{rq : Erffi d 1c (dr cq< - IIFI - I - futn erqi€, q'<l't' uq (+fiilrq)

nqi, <rilcrc : lrH i nF <Qr q€r - rrFr - R - fT{rq sr$i€' mt' sr (iffem)

Baguraman' D.
RoIe of Sanitary Engineer ln Marine Environment Protection' Presented at Sym-

porirr- ott 'M;Iti-use of Coastal Zones", organised by the Indian Fisheries Asso-

ciation, at Bombay,20-22 November' 1975'

7t



APPENDIX_ III

SCIEIIIIFIC & XECHIIICAI KIIOW.HOW DEYELOPED BY THE
IIISTIIUTE

The Institute has developed the following p$ducts and processes:

Sl. No, hoducts/proc€ss Useful for

l. Chlorine Ampoules Disinlection of water

2. Chlorine Tablets Disinfection of water

3. Coagulant Aids Coagulation

4. Iron Removal Kit Removal of excess of iron in water

5, Membrane Filter of Bacteriological Aaalysis
0.45 micron porosity

6. NEERl-Chloroscope Estimation of available chlorine in
disinfected water

7. Nalgonda Technique Removal of excess of fluorides from water
8. Wind Direction Recorder Micro_meteorological work

9, Wind Speed Recorder Micro-meteorological work

Some of the items have been referred. to the Nationel Research Developmentcoryroration of rndia (NRDC), New Dethi ro" 
"erere 

io 
"o*eprereura for commercialexploitation. some of the entrepreneurs have gone into p"oauctioo. (il ;fi';Technology Transferred).

7g
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APPENDIX_ IV

ETIDGET

(Rupes in lakhs)

l97F?6
Actual Expenditure

197&7?
Actual Expenditure

RECI}RRING

CAPrtAL

TOTAL

58.982

8.103

67.085

NON-PLAN

PLAN

5?.537

16.549

74.086

DEIIO]ISTRAIIOII PLATIS

The following plants were in operation during the year :

Aerated Lagoons with Fixed and trloating Aerators

Biological-Disc

EftIuent F arm Irrigation

Mechanical Composting

Night Soil Digesters

Oxidation Ditch

Slow Sand Filter

Stabilisation Ponds

Trickling Filter

A'PPENDIX- V

Nagpur

Nagpur

Nagpur

Nagpur

Nagpur

Nagpur

Nagpur

Ndgpur

Nagpur

76-



c o ?*g
*: $o €e :a
EE #E EA sE
=g ;fl HF yifi
za ui> 24 <i
ts'E 'd'F 'i 'i 'i'd
&6 66 66 66

E
cl

5

6z
H

n
Aa

tu

Foz
'io

;
t-l

t{

F
z
t
3
P
Ei
Haz
a

z
F{a
v

z

A

T
J
T

I

I

t
I

<r to

6a <r!

:

o
cq

J5
: F bE sg d !.EE ,c :E EE EE q9 E .H

$ ii t€ g Estc -{ :,8 E FEeE gg rs ! !q55 #E EE F g;
-j 6.,i c"i r, d

n

C.l

aa

A<
fb5lt'EE
ai ql

>=
-()s.E

o.<

o

qt

q)

ot

tr
FI
F]z
o

9oo

o E.!'i

x.! 
=:.P E

|,qH
.! !a a)

-oit

o)o

(,

o
oz

H

X
a2
FI
to

a

6
-o
vt
-
I
aAo
E0
a
-v,gt
|rI6
-EI
-



a03
il OF FE: F'A 'EE

E gE Egd o,'fi dE
t id frz
'E 'F. 'E 'E 'd66666

A'

Eo rgE* E sild .E,A

fi# >.H
ci< z;
.E.E P:aa La

i<

.i EEtg z ,iF
eg E E4
Ed E dF
;ci E ci<
-c ! & .C.c
.D an A Aa

J
T

I
I

T
t
TT

Io

T
Ioro
I

Ar
F€rul

f
v2

N

C)

-f6a:Fr6l.'i-5as;
6a C\ 6I .\

rr eEEHNHsRiri EEr{EEE

F6E=
Ftr
hE

aa

F!pEEg
.E$ d EdE'E jd o, 6>.8 >..9 -aE6EEA
3€ ?,5 $
FE ## A

oic,i

{,)
e

oIll
a

o)

a

?8

- E ;E
i rE E!.t

€ a g€

* * si
{J.Hg F EEit b E6

g HaEs
dF€d

cll

6l



?
!u

c,aR a\i o -e2
E - !3nH br ts'E

-, t, .E F_ D6;i E; E{
H# e'E *6flci ifl dM
>vi z; o.t;

.|r..H

66 E6 68

3c
A'i gd
val qt \i€{ E e#6 .FA
sli i >i<ui z;

Ei --
.E -E e.:(AO tua

632
-c J
Fg
EE 6'e 0E2 e -.'d

EE EE EFdH d; 
='dfi, tt *ci

'E'd 'E'E 'd.Fd8 66 66

llooTT
ro
A
a

FC\

J
T

I

T
J
T

J
T

6t

6sFa !6E N : 6-E e 6 EsE 'EF F €ee gf fl ff
f{ F.E : E*E' ;E Es $

;F e3c sE q

;e EE.E $3 .gg

J
T

q,

3ez
}ja

6l

Pt{
pa

E g$

$iEE*
g€ ! sgg

$g f E,tFE: # EE:
;s g E:n
jee

o

rrl

tu

o
,F{

.i{,(gli
Ffi
'i6r

t-

?0

.D

6t



(! .rl
P: >l.-5 Es,E rE

H* 3'f;
t€ aE3a P(,'=-,igfi \JE

z> o.;
-!Fl

ea 66

4

g^ :H ^F g-
b3 s* st e3.

cA E$ ej s;
ix ='vi >!i >e
Z.; '; P; '; P; ;Z*'c 'i 'i 'd 'i ..'d&6 E3 66 6d

'? 
3

(ltCT OFvti ':l o.r .tE4 >-tEg A Efipi E'd
icri 'jtri
66 66

6it

i
l{
Fq)

z
'-i(t)

I

o
e

.!

'oa
o

F

6l

48",r € (1,)

$.EEHtrFi

E:6
Fi ", a 6oix c6f s €_E E 3.EE E (/)
!'Q e h9Y C .YEn 'a .dEA 6 F

F6l

E fin-F et - ?a iF* .E t
*,' ;'fi .E €5.s E$a 3 3

H,i g$E .H €,EH 8g.fr E #E

;E e€:g gn E EEfi EfrEE ;E EB*i fi86-e 56 6d

eisisi$

ttl
I

J
I

6il

:
@ 6l ..

Io
TT

J
T

t
T

()

B(,)

:
o
C)

,"80

6t



E ^3 3o
9 UE F F5 gt of ts s3

e3 ig g€ -E E= -5
aE Ea rE t€ €E f,E

{f $f *t $i lE $E
uM io oo.' 3o; el ::
66 dA A6 d6 A6 66

ac
HEt>OE E 3

8.5 E '60

EGh € €9 0^oa>. s Er;.jE ^.9"r'rrrr.oti66 496

t
A
F

.q)z
ti
ctt

T.

t
T

I

I

A
T

I

aa

:.

o

I

6li

I

T

:

J
E

I

-
ro

6tc!

alt

6t

U
oIH

oE It{ot{
c)

h
(9

.E(,
tr

o
o
q,

ql

CJFEEggga€;..3
EE5.E:E';E.gEE E# Eg E Efi flg 6# d #
,r lr lr tr€, €t" €t €,, €q#1-EEEEgE
fr# dE dE d# E

fXri;friE
8t

le
E*
od

59r.r 'd
dE- 't!.9 ?99 .Zd# e
€ t d.fr
nE 6b5! AEAii A<
o.j6a 6A



^'

E(,.

>U
'rl

aa

:

?uosiosgE ?ft EE : En 'gE oE

3:;; I;;:t En
>z Mra d Xtr :,Xiiii A# a ;# E; EE

; c.r

-6t

l-l

a!

(!

,q ,19!<
Fv

6.X

>d
a;@

'j 
i.;oa

A

.ez
at)

":
T

"bg.g*=€tstsb.53str E 5 ; E d
5r { F E F EF.:'otSttu3
xhll+r.Ffi---fi:.8tsAEo .g E E # g .,ff d g E E ts sa E

E E€ ET i 6 fE :€ g

€f$5 Ef '!3 ; 'H-! FE isf:E> si> EE E !9 E? sEer iri ^ L r,.i H .(!# ..! € Et>Ee !- ffE d Fd F6 ffH
E.Fa?Ei $$

i,
.d

I

ru

6

{,)
OD(!
Fo

at)

C.l

J
I

;
C.l

I

T
IT

Io

T

t'-

;
6il l

c)

C)

83.

6l



so e9
rF f r.Eii $ $e
>.H M .MJ
*j a; a; pj>

##a #H

30 o 3to* 93 ! cF 9a
ErE E- C -.! ttt \iAi $E $ E,c sEHMslMsg*i
:: ai a' 'jd ci
EE #a # EE ;d

cra
A

I

I

:

"
C)

bxrqi lii(, .y.-ot €E EE €E €
2 6.u d
6 SE FF ES EgE Ae dB,a , =eE €; i.g
CE EE !E
'i6 dd d€

I
E

I

A

T

A

T

I

I

c{

;
;,

6

I

:

:

I

I

:

:
Q

'6

* f tg
E E ; tg ;:_€ .S .H 6E s:,h I B E'q i€E 3 $g$:e5
E$ g :E E; EE*fE ; E.5 .5€ SeEr.s e sd fg f#f
s$i $$$

o

Boz
o

O

(-)

()

C)

O

6t

83

Ci|



A^
orv
:c,

6H
dM
U'-,

na

6

t
a

E
c,

,-c

^acs6AY;# tE #A6 .EF Et4 a7

Eci dM a
-j< .id

- .r. 'lAA a# a

a^
Fru
q, q,fit A

-Yx9?\,
-:lE gs .E.F 6F A

z <ui <
{ d'i 'i

Io.o
I

:

H

:

:
LI

(n
o
()

iHc?996.YEirF-E E T$ Hf; #" ;€
- :'3 c6E EE r; €g
E* '&F 8E 5-H
dE- -3P qr.g FEF# gE gA !5*-. Tr EH <r3E E€ F; gE
;d +E q.E EgHe Et ix #Hd;H a{ oE

Ests3

$g

E g E, *E A :B A

t $ e? s

f;e!t;
sfiSH

I
T

I

T

;
16

iio

6

T

aa

;
16

R

I
T

c{

;

J

E6

6Tzl
}ja

|6
oooa()o

8a

9A

6l



dEqt

'gA
11

ci
IA

tn

x
cl!
o
tr|
d
.E
ql
q'
t6

{.
o(,

o

6

=FJ

o

!
@
DO

{t
cl

c)

!6
c5A

()

J4

!o
ll,

H

a

d
a!
tr

i{cr:gttEft

iE,glfiEEiEuEf,E3s

t,

a

C)

{,,r
.atEq0

-c
add
::^F',fr.gilz*
a;tr(u'd6F,5Mrs r B

EE i Eodt O oU() U ('

(l

M

a

tt
FF

o.,a
o._
d#

(,
tt
a!
!
6

rd

<€
E€
>'go>l

E E.!
'E.N E

g €,eYAYt{t -o

E$.Dl!(5
,r: p 3
97 \4 |
€ "!
fiEs
E d.dE.Ea
46!qi3

.j

85

I
a
!
(,

{,o>

6RZY

a

G'A
d,

>.

q,
tu

!J

o
a!z

;z
U)

an

E
FlI
H2
()
z
F!

D

'.lI
E
H

E
tl

z
ta
C)

oz{
E
H
Ha



ct

't-.
a

E

a

gilgiissgilg

E6HQ
d8B

()
8z
o.q
-x:
aE
2
(u>

" *r *#.Ea'ii 'A -?- c d Ii55€a :#$uA) oAvtoEE .E
sgc! flEHg
E d::'i g *

'€'Fa I l,*.E
t ir e E !'?
E F8E f;TEE
{i 

'd

u)

b0

q,

f,;

c.j

i," 'd tr (lJ

s el Exo{' Fo.!E d Em

f€E# os
e8l $ !€EJ*? iU9E-96 SESHEi -E

:s;: g5
Er€ i trE
-i c.i

o

ri
l.i.

A

q)

(t)

rri

F]

(l€
()

a

(t

86

d)

'' (1,{t>
erg
-d,

AF
zY,

{,

A

't:

!)o

()
o

()

z

aE

E
H
H
H
E
E

t{z
H

=zcIt

Hz
c)



EE EE5
5u a, "-gs fiE{
> E oa:

(! .H:
^[.i 'tl o -

teE rB:'Fi€ > EAU

=!t I $F..<# EEE

BEi EiEE

(!

tr

a

.)

>
.(uz
j
F!
a()

!!l
(,)

c,)
tr
€
q,

q,

E'd i

G'n: F
ddE I
c-Q t
ov()

(l) ; o
cl= (!
o?F
oH uo

F#€
.Q c€

i

,l ,l*;
;-r,
,{!

Aqr-80
=F
o.B
3,fr

bo*
46
ogX
B s-i
d

o
EA
EOO
ii _96p

v'O

?'.. E

:iggrl' x bt)
z-E 2. EA
€af
r-. l-a (')

HEE E iE*.6 st
.5 FE EA,}HE.F A-A
F1 S g --:
* 'n 

g 
-".q -3{€_ H5€p €.94 d-u<

E l.P f -rdiarg €x€
f -,?dd bo {:€'::l tr n.!v
E i ts# E 9:
5.Egg E.gC
t- <t

ont

(1,)

o,)

19 .:
EE

C)E
boc
Et 1i

AE
.:

A

q,.-:
=<
€'s6n

;o

AA

(!

'rl

a

tF! .bdd d.: .QJ q0 he.Ez 5{> E5#o e#2 i:EFE .! - il=6s EsE <*Asi-r: A iEEeo A;o afrg 3 .. >.!'E zZ#'EE 5.e-. i -H FO F; sf ; r!

Ef;O .386 ;Eh:e {iy r,Ets.9.X.- -.9.i.. +'

gEEE E€EE €S

a

a

E8

_8I

(t?

6l



I
baE

O. iE o.(!\, -:: v TtEt Ff;
clHEe Evi
>a itri

ktrna !.tu)a aa

'jct
n0

OE

= .vl:ta
dei
ird

aa

frr -gEE
Fau E*s* E

gUE iF:E I
;EEE{;iI
Sct aEFE g

cicri+

-A ci:ri{ EdE

*i
'98 |i6., d
"-El
r'HE; a-'tc>
gf;E

='

ci
d

a

rrt_
ql

ct :H.9 ;%-T 'iagi ia!E E g
c'di EbEl; qt > .=a s,eEo4 -v6

.5 lr l{Eg E9>Y(|) (t,Q(|).5d r)tuz

^o

.-F

d

"F
266
tr c'n
EE4;i''li<
ct'

3nnEi.EE' . EEA Ept 6
A2dQ'dH
bh EE; H
6qtc€

'l

t
d

ql

qla

,'=o

6

I

at

6
tr|

t

a)

q,)

an

It

CD

6t



o
d
E

.E
!a

oa
o
o

o

o

a

a

o-;

€r a
-- b- >f Fs 2,'6 F{7 -ShiEs Eg* Eg -<6 Efi. Etsr d

€g ls1 €gfi r€E E

iF*:g ;g 
's.E€rl riE $ eg :H s

isEsigi;eggg#
gt 5F EFE$ 3r FF HE E€
dir.ddFedo;

C|

6

u0

a

G
T'
E

st
g

5a
t
O.l|,
E

o

o

d9.
(l)q,

E}
(1,

t,zt-r

=,5

V)p
(!

cl

c

6a

6t



arl

b0

tr..-
a'"

a

q0
ct9:at.= E0 ul)!€€ul 6q,l, ,h tX

ciaa:
anrrb
Llrlr

v)aa

t:
u0

.'.! 
=

=n

.">'
i: +i ,(g
d ;:'3 -F.io *6
.* €*o ,co
> d>0 (l)0

€)

r!
6

t>, 1A3A
=44;rgl

+

f']

i{-{ rd

Fho

oal

ti!
O

at

* -al

AA

arj
c!l
o.'J

is
ooF

!dE

F<
CO

E .ts E*E 8* g.5S

:fr E;. :E;
fri €Es ie:,
Ei ;l; itsc
ES E$ s tiCE
'ir 5:e 5€E+

!0
a!

rri

a

a

dj' ;

trI>l
r.

q) crq! .t
PH6;
^.o

6)

.5p,:,- 6 u)
iTE
E.9 s?

EE;c!!:

cri

3
a

t7
q')-

e=
|-'|v

tsq)bo c)

Iqtr
(,)()

o

q,
q,

o

qrI

rtQ

q,

q)

F

o)
rD

C)
q)

a

6Z d

90

a
FlFF

=E
e
FF
Fia



(!x
(l

ctr
6,t

dlE"'t':
9e8,h'F<.od,
E.l;.

, 1/
Airi
,-i{pr
r.!d A6 A

ES

E:
ar ffF
ri oo

ii ('l .i3

i A3
3 >e

CI

o

dP

li
.i(u
og

oo

oEq20
'aEh
,q .9

rr<
dd

O',EE?
aE{

na
o(|oro
'a
Jl9!..i3

F?()
FQ .9c* ;.e
6 <5
tr ?^o
F{ .X-
* ?H5 E:F

cl\

64.
E-ro:
EE

q,

'E

*.::
q,

c6!'gl! tr€
o ;.9
c(t

I

T

91



APPENDIX_ VII
DEPUTATrcTS

Shri Y. S. Murthn Scientist-in-charge, NEERI Hyderabad Zonal Laboratory was
deputed to Iraq as WIIO Consultant for a period two weeks on 2-15 February,
19?6.

Ih. N. M. Parhad, Scientist & Head, Bacteriology Cell, Life Sciences Division
was deputed for training under a five'month programme on FebruaryJune, 1976

on a Fellowship of the Japan Interna tional Co-operation Ageney, Tokyo.

Shri K. R. Bulusu, Scientist & Head, Water Division attetrded the Task Group
Meeting convened by the WHO on "Envimnmental Hedth Criteria for Nitrates,
Nitrites and Nitrosoamines' at Lyons, France on l&20 February, 19?6.

Shri V. Rama4 Scientist & Head, Sewage Treatment Division was deputed to
Iraq for two-months on a WHO Consultant on "Waste Disposal in Rural Areas
during March-April, 1976.

Dr. V. I. Pandit of Air Pollution Division returned to the Institute on 21 March,
1976 after completing a sixteen-rnonth advaaced training io air pollution control
at West Germany on a German Academic E:<change Service Fellowship.

Dr. A. K. Basu, Scientist-in-Charge, Calcutta Zonal Laboratory participated as
an Expert and Chairman of the Physical snd Organic Pollution Group in the
"International Workshop on Marine Pollution in East Asian Waters" under the
aegis of the International Oceanographic Commission, IINESCO, Paris at Penang,
Malaysia, on 7-1il April, 19?6.

Shri J. M. Dave, Scientist & Head, Ail Pollution Division, visited Ftankfurt, TVest
Germany for carrying out Consultancy Work on selection of air pollution control
equipment being imported by M/s Mandovi Pellets, Ltd., (M/s Chowgule Metal
Industries Ltd.) Goa. He also visited the Pelletisation Plant set up by M/s Lurgi
and Co. West Germany. The visit was under the Consultancy Agreement between
M/s Mandovi Pellets Ltd., Goa and NEERI, Negpur.

Dr. K, L. Saxena, Scientist, Industrial Wastes Division pmceeded to New Zealand
in June 1976 under a prcgramme of Colombo Plan for a nine{ronths training in
'Utilisation of TYeatment and Disposal of Doiry \[astes'.

Shri V. Hanumanulu, Seientist, Consultation Cell, was awarded a three-month
advanced training in Marine and Estuarine Pollution Control under WHO Fel-
lowstrip in Jrine 1976 to vrsit U.K., Denmark and Netherlaads.

Dr. N. M. Parhad, visited USA in June 19?6 for a period of three months under a
WHO Fellowship.

10.
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Prof. N. MrJumder, Director, attended a Workshop in June, 1g?6 on ,,Global Infor-
mation Excha.ge in S/atcr abd Ssnitatson" tt tbc tlrgue, the Netherlands and pre-
sented a paper on "Some Thoughts on Establishing an Information Exchange
Network for Water and Sanitation".

Shri S, N. Kaul, Scientist Sewage Treatrrent Division proceeded to U.K. on 19
July, 1976 on a Commonwealth Fellowship for carrying out research in tJre field
of Water and Waste Water Trertrnent Processes for a lrriod of two years.

Dr. A. K. Basu, Scientist-in-Charge, Calcutta Zonal Laboratory was deputed os
Senior Consultant "Estuarine Coastel and Marine Pollution " to ItNEp Rqional
Ofrce, Bangkok, Thailand lrorn 28 July, 7976 to 27 November, 1g??.

Dr. P. V. R. Subramanyam, S/Shri V. L. Pampattiwar and S, G. Bhat, visited
Malaysia, Singapore and Shri Lanka on &27 September, 19?6 in connection with
the IINEP Project work on "Identiffcation e''d Pre!'aration of en Iuventory of
Institutions in tfre F.SCAP Region with capabilities ii Monitoring and Assressment
of Air and Water Pollution".

The second team of three scientists S/shri B. K. Saraf, p. K. yennawar and J. S.
Gadgil visited Bangla Desh, Thailand, Philippines and Lrdonesia in September,
1976 in connection with the UNEP Project work.

Shri J. M. Davg Scientist & Head, Air Pollution Division was deputed to Amster-
dam, the Netherlands on rl-19 September. 1976 for participatiot ln the Interna_
tional Seminar on "Community Ylater Supply in Developing Couatriee on 6-10
September, 19?6 end I.Itr.S.A. World Congress from t&1? Septcmber, 19?6. He
also presented a paper on "Research and Development on Community Water
Supply" and represent€d NEERI at tlte Advisory Board Meeting of WIIGIRC.

Dr, V. Chalapati Rao, Scientist, & Head, Virology Cell proceeded to USA to take
up an assignment with the Food and Drug AcLninistration of USA for a period
of one year from 18 September, 19?6.

Shri J. M. Dave, Scientist & Head, Air Pollution Division attended ttre Annual
Meeting of the American Society on Inforrnation Sciences and the First Indo_US
Seminar on "Information Resources ln the areas of Energy, Ihrvironment and Na-
tural Resources" at Washington, USA on 2-20 October, 19?6,

Shri D. Seethapathi Rao, Scientist, Ilvderabad Zonal Laboratory was deputed on
a three-month WHO Fellowship to U.IL from 1.11.26.

Shri R. Paramasivam, Scientist & Heed, Engineering Divlsion represented NEERI
at a meeting of participating institutions in the project on ,,Slow Sand Filtra_
tion" sponsored by trIHO-IRC for Community Water Supply on 2230 November,
19?6 at th6 'Hegue, 

the Netherlands.

11.

L2.

13.

14.

16.

t7.

s



2.

-6.

HOTOURS & AWANDS
APPENDIX_ VIII

The paper "Use of Electrical Analogue Model, for Pipe NeLwork Analysis" by
Shri V, Raman, Scientist was adjudged as the best paper in the session "Instnr-
mentation and Eqriiiments" at the Second National Convention on Environmental
Engineering at New Delhi on 2l-23 Feb. 19?6.

The paperj "Monitoiing Prevention and Control of Viral Pollution of Water" by
Dr: V. Chalapati Rao, Scientist, was. adjudged as the best paper in the session III
on "Monitoring Prevention and Control of Water and Air Pollution" during the
Second National Convention on Environmental Engineering at New Delhi on

2l-23 Feb, 1976.

The thesis by Shri C. K. Kale, Scicntist on "Effect of Synthetic Detergmt (ABS
type) on th€ growth of plants" has been approved by the Punjabrao Krishi Vidya-
peeth, Akola for the award of Ph.D. degree in the faculty of Agricultural Botany.

Dr. V. I. Pandit, has been elected as a Member of the Royal Institute of Chemis-
try, London. Dr. Pandit has been honoured to use the designatory letters
"C. Chem. MRIC".

Dr. A. K. Basu, Scientisi has bee', elected FeUow ot the Ciernitat Institute of
Canada (FCIC), Ontario, Canada in March, 1976. He was qlso elected Full Mem-

ber of the Institute of Chemical Xngineers, India in August'.19?6. Dr' Basu has

been reeognised as a guide for post-graduate research for Jadavpur University,
Calcutta Universrty and the All India Institute of Hygiene and Public Health,
Ca]cutta.

Shri J. M. Dave, Scientist has been recognised as a guide for post'graduate re-

search in public health engineering and environmental engineering for the South

Gujarat University, Surat and Nagpur University respectively.

Dr. K. P. Krishnamoorthi, Scientist has been recognisd as a guide for post-gra-

duate research in zoology for Nagpur Universty.

Dr. N. M. Parhad, Scientist has been nominated as a Mernber of tle Board of
Studies for biochemistry and microbiology in the Faculty of Science, Nagpur Uni-
versity for a period of three years. He has also been nominated as t,Le Member of
the Faculty of Science, NagPur University.

Shri M. Parabrahmam, Scientist has been recognised as a Gurde for post-gradu-

ate research in pharmacy for Nagpur University.
9.
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,;,10.- . Shri B- K, Ilanda, Scientist has been recognised as a guide for post-graduate
research in public health engineeriag-{or Jabalpur Unrversity and Nagpur Uni-
versity.

U. Shri d D. Bhide, Scientist has been.recognised as a gurde for post-graduate re.
searoh for the University of Roorkee and Nagpur University.

12, Dr. C. A. Sastry, Scientist has been recognised as a guide for post-graduate re-
search aDd nomiDated-as a fqqmber of the doctcral csgrmittee of ttre Madras Uni-
versity.

13. Shri S. R. Kshirsagar, Scientist has been recognised as a guide for post-graduate
research in environmental engineering for the University of Indore.

14. Shri S. G. Bhat, Documentation Officer was assigned the job of writing a text
book in Marathi on Documentation for deglee students of Library gcience by
the Maharashtra Universities Book Production Board. This is undef the central
scheme of production of books and literature iu regional languages at the unr-
versity level and is sponsored by the Ministry of Education and Social Welfare,
Government of India. Shri Bhat's book was selected for publication and published
under the title 'Pralekhan Parichay' (Introduction to Documentation).

15. Dr. N. M. Parbad, Shri S. R. Jostri and Shri N. Shivararnan have been appointed
as Contributory I€cturers in environmental microbiology by the Nagpur Univer-
sity for M.Sc. (Microbiology).

16. Dr. S, U. Deshpande, Pool Officer has been elected Fellow of uhe Indian College
of Al-lergy and Applied Immunology in November, 1976.
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APPENDIX- IX
3Tt;F I

MECtloB

PFof. N. ltl8r"ridart*

sd L Ia Drig Scieniiit h€tirglrrt:
trEADQUABIEnS

AIR FOLLIIION

Shri J. M. Dave, Scicntlit (Incfrerge)
Shri P. K. Yennawar, Scienttlt
Shri V. L. Pampattlwar, Scientirt
Shri K. Ganesan, Scientist
Shri S. K. Maira, Scientlst
Shri H. C, Sharma, Seimtist
Dr. V. I. Pandit, SSA
Shd K. M. Phadke, JSA
Shri J. V. Kothari, JSA

ENGINEERING

Shri R. Paramasivam, Seieni:ltt (Incherge)
Shri S. K. Gadkari, Scientist
Ku. N. S. Joshi, SSA
Shri R. D. Kamble, SSA
Smt. S. S. Dhage, JSA

EPIDEMIOLOGY

Shri P. V. R. C. Panicker, Scientist (Incharge)

INDUSTRIAL WASTES

Dr. P. V, R. Subrahmanyam, Scientist (Incharge)
Shri N. V. Srtuxivasan, Scientist
Dr. K. L. Saxena, Scientist
Shri R C. Trivedi, Scientist (On Deputation)

. Stafi as on 31.12.1976* Retired on 1.12.1976.
r from 1.12.1976
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Shri J. S. Gadgil, Scientist
Shri K. K. Das, Scientist
Dr. M. hasad, Scientist (On Sponsored Project)
Dr. Tapan Chakrabarti, Scientist
Smt. Shanta Satyanarayana, SSA
Shri S. N. Khadakkar, SSA
Shri A. N. Deshkar, SSA (On Sponsored Project)
Shri S. D. Makhijani, JSA
Smt. S. A. Patkie, JAS (On Sponsored Project)
Shri S. D. Deshpande, JSA
Shri A. S. Juarkar, JSA (On Sponsored Project)

INSTRUMENTATION

Shri V. R. Bhave, Scientist (Incharge from 20 Sept. 1970)
Shri V. L. Lokre, Scientist (On Deputation)
Shri V. R. Apte, Scientist.
Shri G. T. KaIe, SMA (Special Grade)
Shri Amol Singh, Foreman
Shri P. L. Muthal, JTA

LIFE SCIENCES

Dr. K. P. Krishnamoorthi, Scientist (Incharge)

Bacteriology Cell

Dr. N. M. Parhad, Scierrtist
Shri M. D. Patil, Scientist
Dr. P. M. Phirke, Scientist
Shri P. Kumaran, Scientist
Shri S. R. Joshi, Scientist
Shri N, Shivaraman. SSA

Biology CeIl

Dr. M. Vitthal Rao, Scientist
Smt: Rekha Sarkar. Scientist '

Smt. A. Gadkari, Scientist
Shri M. K. Abdulappa, SSA (Resigned on 1Sept. 19?6)

Virology Cell

Dr. V. Chalapati Rao, Scientist (Inchaxp) (On lleputation)
Shri S. B. Lakhe, SSA
Shri S. V. Xraghmare, JSA
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RI]RAL SANTTATION

Shri B. K. I{anda, Scientist (Incharge)
Shri K. G. Nimbalkar, Jr. Engineer

SEWAGE TREATMEIiIT

Shri V. Raman, Scientist (Incharge)
Shri M. Parabrahamam, Scientist '

Dr- G. B. Shende, Scientist (Sponsored Project)
Shri S. N. Kaul, Scientist
Dr. C. K. KaIe, Scientist (Sponsored Project)
Shri A. N. Khan, Scientist
Dr. K. P. Rai, SSA (Sponsored Project)
Shri D. Y. Ratnaparkhi, JSA
Shri D. G. Kshirsagar, JSA (Sponsored Project)
Smt. C. Chakrabarti, JSA (Sponsored Project)
Smt. V. T. Nashikkar, JSA (Sponsored Project)

SOLID WAST6

Shri A. D. Bhide, Scientist (Incharge)
Shri S. K. Titus, Scientist
Shri A. V. Shekhdar, Scientist
Shd B. Z. Alone, SSA
Shri R. C. Dixit, SSA
Shri M. S. Oianiya, SSA
Shri A- D. Patil, STA
Shri R. V. Bhoyar, JSA
Shri L. M. Motghare. JSA (On retention of lien)
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, Scientist
Dr. S. P. Pande, Scientist
Shri D. N. Kulkarni, SSA,
Smt. M. V. Vaidya, JSA
Shri W. G. Nawlakhe. JSA

CONSI]LTAfiON

Shri D. Raghuraman, Scientist (Iircharge)
Shri V. Hanumanulu, Scientist
Shri H. J. Patil. Scientist
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CONSTRUCTION & MAINTENANCE . .

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

PREVE}flTrVE MAII\IIIENANCE

Shri A. W. Deshpande, Scientist (Incharge) (On study leave)
Shri S. K. Pathak, JSA
Shri S. G. Davg Jh. Engineer,

GLASS BLOWING

Shri N. Na.rayana, Scientist

PEOIIIOGRAPI{Y

Shri E. P. I. Sundersingh, Scientist

TRAINING, INFORMATION, LIBRARY & EXTENSION (TIIJ)

9!" !. B. Dabadghao, Scientist, (Incharge from,3O. Aug. t9Z6)
Shri R. K. Sara! Scientist
Shri S. G. Bhat, Documentation .Ofrcer
Ku. K. Vr'. Chaudhari. Scientist
Shri S. K. Kesarwani, Library Officer
Shri C. M. Freitas, Publications Ofrcer
Shri Y. N. Murty, Scientist
Shri K. M. Nandgaonkar, STA
Shri R. S. Sharma, Hindi Translator
Dr. G. H. Pandya, STA
Smt. R. A. Thakre, SSA
Ku. S. S. Pande, JTA
Shri c. c. Pardhi, Artist

WORKSHOP

Shri N .G. Swarnkar, W_orkshop Superintendent (Incharge)
Shri P. A. Balkristrnan, Electrical Assistant
Shri S. K. Nimkhedkar, Foreman (Mechanic)
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ZONIII, LAAOBATOTIES

AHMEDABAD

Shri S. Rajagopalan, Scientist (Incharge)
Ih. (Smt.) I. S. Jayangouder, Scientist
Shri Prabhakar Nema, Scientist

BOMBAY

Shri S. R. Kshirsagar, Scientist (Incharge)
Shd R. K. Pandit Scientist
Shri N. S. Phadke, Scientist
Smt. J. M. Deshpande, Scientist
Shri G. Ramkumar, SSA (On Sponsored Project)
Shri A. L. Kulkarni, Scientist
Srrt. A A. Chandorkar, Scientist
Shri N. S. Manthapurwar, SSA
Smt. N. A. Ainapure JSA
Shri S. V. Deshpande, JSA
Shri K. E. Bosario, JSA
Smt. M. M. Patil, JSA
Shri Y. V. Subrahmanyam, JSA

CALCI]:ETA

Dr. A. K. Basu, Scicntirt (IDcharBG)

Shri R. S. Dhaneshwar, Scientist
Shri S. S. Mudri, Scientist (On Sponsorcd Project)
Shri C. S. G. Rao, Scientist
Shri S. B. Deshmukh. Scientist
Smt. D. Roy, Scientist
Sbri P. M. Pimparkar, Scientist
Smt. G. Mukherjee' S.S.A.
Shri R. C. Parekh, J'S.A.
Shri M. K. A. KuttY, J.S.A.
Shri S. K. Srivastava, J.S.A
Smt. S. Chatteriee, J'S.A. ,'
Shri M. H. Ansari' J.S.A. n
Shri S. C. Andharmulai, J.S.A. ,
Shri S. H. Molla, J.S.A.

DELHI

Shri A. Raman, Scientist (Incharge)
Shri R. P. Mishra, Scientist
Shri J. S, Jain, (On Leave Abroad)
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Shri A. K. Seth, Scientitt (On Deputation)
Shri N. Dutta, Scientist
Shri S, K. Shrivastava, Scientist
.Shri L. N. Sharma, Scientist
Shri J. L. Nagpal, J.S.A

HYDERABAD

Shri Y. S. Murty, Scientist (Incbarge)
Shri D, Seethapati Rao, Scientist
Shri R. Swaminathan. Scientist
Shri L. Shantikurnar. SSA
Shri K.- Srinivasan, SSA
Shri S. I. Elyas, $SA
Smt. Kanchana Swrniuthan, JSA

JAIPUR

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

KANPI'R

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

MADRAS

Dr. C. A. Sastry, Scientist (Incharge)
Shri T. K. Shrinivasan. Scientist
Shri B. V. S. Gurunadha Rao. Scientist
Shri V. Kothandaraman, Scientist
Shri K. Subbarao, Scientist
Shri K. M. Aboo. SSA
Shri P. Murhari Rao. JSA (On Sponsored Project)

ADMIMSIBATTVE & HOUSn{EEPING ST/iIT

Shri Kartar Singh, Administrative Oftcer
Shri A. V. Subba Rao, Accounts Officer
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Shri Kuldip Rai, Section Offrcer

Shri S. K. Ro5 Section Officer
Shd V. M. Kamble, Section Officer
Sir.i n N"t"y""an, Stores Officer
Shri Thomas Joseph, Purchase Offrcer

Shri K. Muthuswamy, senior Personal Assistant
Shri P. A. Chandekar, Assistant
Shri M. P. Gharote, Assistant
Shri Santosh Kumar, Junior Accountant
Shri B, Y. Badge, Senior Stenographer
Shri Hamid Khan, Senior Stenographer
Shri B. Damodaran, Senior Stenographer
Shri V. K, Sanlaran, Senror Stenographer
Sfr"i G. Sw"mlnathan, Senior Stenographer (Sponsored Project)

Shri H. V. Garde, Laboratory Sup€rvisor
Shri U. G. Deshmuhh, Stores Supervisor
Shri G. L. Banerjee, STA'
Shri M. P. VYas, JTA
Smt. I. D'Souza, RecePtionist r' .

Shri J. H. Govind, V/atch & Ward Assistant
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PERSOIiltEt
' APPENDIX_ X

Stat

The Institute's total staff as on December 81, 19?6 was o6 which excludes classw. The break-up includes 133 scientiffc, 196 Tecbnical and 9? Administrative, This
excludes nine Research Fellows and three Pool Offi.cers.

AppoinheNrts

The following Scientists/Officers joined the Institute dunng the year:
l. Dr. S. P. Pande, appointed as Scientrst B in Water Division on lg.2.19?6;

2. shri K. K. Das, appointed as scientist c in rndustrial wastes Division on 30.4.19?6.

3. shri c. M. Freitas, appointed as pubhcations officer in IILE Division on 6.b,19?6.

4. shri A. xamen, appointed as scientisr Bl and as scientist-in-charge, Delhi Zonal
Laboratory on 11.5.1976.

Prmotions

The following Seientists/Officers were promoted during the year :

l. Shri K. R. Bulusu, Scientist and Head, Water Division, promoted under assessment
from Scientist E-l to Scientist E2 on l?.12.19?6.

.2. Shri V. Raman, Scientist & Head, Water Division, prornoted. under assessment
from Scientist E- I to Scientist-E 2 on 17.12,1975-

3. Shri S. G. Bhat, Trr.n Division, as Documentation Officer on 1g.2,19?6.

4. Shri V. L. Pampattiwar, Air pollution Division as Scientist C on 1g.2.1926.

5. Shri A. S. Bal, Water Division as Scientist C on 1g.2,1926.

6. Shri M. V. Nanoti, Water Division as Scientist. B on lg.2.lg?6. .

7. Shri C. K. Kale, Sewage Treatment Division as Scientist A on 242.!976. ..
8. Shri d. L. t(rrlftapai,. Bombay Zonal Laboratory as Scientist A o4 24.2.1976.
9. Smt. A. S. Gadkari, Epidemiology Cell, as Scientist A on 24.2.19?6.

10. Shd T. N. C. Ramaprasad. Industrial .Wastes 
Division as Scientist A on 24..2.1976.

11. Shri K. Subba Rao, Madras Zonal Laboratory as Scientist A on 1.3.19?6.
72, Shri A. V. Subba Rao, as Accounts Officer on 6.5.19?6.

13. Smt A. A. Chandorkar, Bombay Zonal Labolatory as Scientist A on 15.4.19?6.
74, Ku. K. W. Chaudhari, TILE Division as Scientist C on 20.?.19?6.

15. 
P]r1i-!:-B. Dabadghao, as Scientist Bl and Scientist & Head TILE Division on
30.8.1976.
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16. Shri S. R. Joshi, Life Scrences Division as Scientist B on 19'11'1976'

Itansfel'
l.ShriR.K.sharma,sectionOfficeratHeadquarterswastransferredtotheCea-

tral Building Research lnstitute, Roorkee (U.P.) on 12'1'19?6'

2. Shd V. K. Bhatnagar, Accounts Officer at Headquarters was trans{erred to th€

National Geophysical Research Institute, Hyderabad on 5'5'19?6'

3. Shri T. K. Srinivasan, Scientist B, TILE Division at Headquartcrs vtas transferred
to NEERI Madras Laboratorv on 2.7.1976.

4.shriR.C.Maheshwari,AssistantatHeadquarterswastransferredtotheNatio-
nal Botanrcal Gardens, Lucknow on 16'9.19?6.

n€dgnstion

1. Dr. N. U. Rao, Deputy Director, Scientist & Ilead, Life Sciences Division (who

was on leave for two years as a WHO Microbiologist at Papua, New Ginnea) re-

signed from the Institute on 31.12'19?6.

Lcove

2. shri v, L. Lokre, scientist, Instmmentation Division has been granted leave till
January 19?6 while he is Principal Scientific offieer, Explosive Rcseareb Defence

Laboratory, Pune.

2. Dr. R. H. Siddiqi, Scientist E and Head, Seqlage Tleatmcnt Division has been
granted leave lrom 4.6,1976.

3. Shri S. N. Kaul, Scicntist 'C', Sewage Treafinent Division has been granted study
leave fmm 19.?.1976 for a period of two years.

4. Dr. V. Chalapati Rao, Scientist & Head, Virologr Cell' Life Sciences Division has

been gxanted leave for one-year from September 1976 as Visiting Scientist to the
Food & Drug Administration of the Uhited Statcs Public Health Sewices.

A€fifiment

1. Dr. A. W. Atr*ik"t, Scientist E and Head, Epidemiologr CeIl, retired lrom ser-
vice on 30.1.19?8.

2. Prcf. N. Majumder, Direetor, r€tircd from sentice on I'12.19?0.

Ob$oary

1. Shri Omprakash, Field Assistant, Delhi Zonal Laboratory, Delhi expired on
31.1.1976.

2. Shri S. Kapuswamy, Laboratory Bearer (SLllled) at Headquarters expired on
23.2.L576.

3. Shri I. P. S. Prasadrao, Screntist'A', Tlle Division expired on 15.12.1976'
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1. 6hri g. K. Mitil

2. Dr. D. Djuricb

3. Md. Giasuddin

4, Prof. F. Green

5. Dr. B. L. Dybern

6. Dr. J. C. Dodd

7. Dr. C. R. V. Ramalr

APPSTIDIF. JgI
DISTITIGUISHED YISIIORS

Member-Secretary
West Bengal Prevention
and Control of Water
Pollution Board, Calcutta,

W.H.O. Consultaat

W.H.O. Fellow frgm Bangla Desh,

Asstt. Administrator
Environmental Proteetlon Agencn
U.S.A.

F.A.O. Consultant

M/s Calctri'ell & Conn611 Engineerr
Pvt. Ltd., Australia.

Dy. Director-Genergl
India. Meteorological Department
Delhi.

8. Dr. IvI. S. Swaminatbart Director-General . .

Indian Council of Agricultural
Research, New Delhi.

9. Dr .D. C. Kantawala Environment Engineering Consultant,
Bombay.

1C. Mr. N. W. Higglns Metcalf & Eddy International,
Massachusettq U.S.A.

11. Shri C. Subbarayudu Hon'ble Minister for
: Municipal Administration,

Andhra Pradesh.

12. Sb+i '& Natdu. Chief Engineer (Public Health)
. Andhra Pradesh

13. Shri R1+t4t4l JanolFer Mayor,

Nagpur.
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14, Mr. Johu Haines

15. Dr. M. G. McGarry,

16. Mr. S. Sha Kong

1?. Mr. R A. Boydell

1ll. Col. A. D. Venkateswaran.

19. Mr. W. Martin,

20. Mr. Weng Lee Lum

2L. Mr. H. Mohd. Masdriki

2. Dr. R. Perry

23. Mr. G. E. Eden

VL. Dr. P. Ker Khoven

25. Dr. D. Rondia

26. Mr. J. Finch

27. Dr. B. D. Nagchaudhari

28. Dr. A. K. Ganguly

u.N.E.P.,
Paris.

Programme Officer,
Population & Health Science
International Development d"re""ch
Centre, Canada.

Boitwana (Africa)

Bostwana (Africa)

E.M.E., Kamptee

W.H.O. Consultant

W.H.O. Fellow from
Malaysia

W.H.O Fellow from
Indonesia.

W.H.O. Consultsnt
Imperial College
London.

Assistant Ilircctor,
Water Research Centre,
Stevchage Laboratory
Stevenage, U.K.

w.H.o., I.R.C.
The Netherlands.

IV.H,O. Consultant

TV.H.O. Consultant

Vice-Chancellor,
Jawaharlal Nehru University
New Delhi

Director, Chemical Group,
B.A.R.C., Bombay.
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29. Dr. J. Schweitzer, Assistant Education Adviser (Scienoe)
British High Commission,
British Council,
Bombay.

30. Pmf. Nilay Chautlhari Chainnan, Central Board
for the hevention & Contrpl
of Water Pollutiou,
New Delhi.

38, Mr. S. Yang W.H.O. Fellow frour
Korea_

32. Prof. P. L. Knoppert W.H.O. Consultant

3i|. Mr. S. Barabas Coordinator,
W.H.O. International Coordination
Centre, Inland Waters &
Ground Water Quality,
Canada Centre, Ontario (Canada)

Y Dr. M. G. McGarry Programme Off.cer,
Population & Health Scrence,
International Development
Research Centre,
Canada.

35. Mr. C. K. John, Oftcer in Charge,
Crop Protection & Mcrobiology
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