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DIRECTOR'S REPORT

the Institute is providing sipificant R&D support to the water supply and sanitation
Decade Prograrnme in India (r98r-90), A comprerreneive study on rural water suppry
rystens covering 66 virages along with 17 reference villages has bcen completcd in Andhra
Pradeeh' Gujarat, Ilaryana, Kerara, Madhya pradestr, orissa, Rajasthan, Maharashtra Tamil
Nadu, uttar Pradcsh and west Bengal. These states were surveyed wittr a view to asscss
thc health inpact on the commrmity due to organised watcr supply. Thc study hae helpcd
in idcntification of technologicat, administrative and socio-cconomic constraints in imple-
mcntation, operation and rnaintenance of snall cornmunity water supply gchemes.

A two-year study on twenty water treatnent plants in different parts of the cormtry
indicated trnt majoity of them were being operated with poorly tained operators. rrre
dcsign and quality control need review and revision. Leatage detection in water disribution
systems forms an important facet of conservation of water which is backgrormd thcme of
water supply and garritation decade.

In sanitation aspects of the decade programrne, rural sanitation projcct of the Institutr
has a -direct bearing. This project carried out in l0 villages around NagXrur indudcs con-
struction of 'Low cost Latrines', heartr education and studies on health impact. A one-day
trarning programme follor.{bd by a seminar-cum-workshop on .r.ow cost sanitatiqr,
rvas arranged at Na$)ur to emphasize the need of community particlpetion and involvcmenr
of social scientists for effective i-pact of water supply and sanitation programme.

Three Indo-US Binational projects comprise (l) Anatysis, a$essment and treatment
of toxic discharges from phosphatic fertilizer and basic organic chernical industries;
(2) study of drinking water sources and suppries for virus and bacteria; and (3) Impact of
fugitive and stack emissions from selected industries on neigfrbourhood air quality. These
projects have been completed with sigrificant findings of relevance to environmental
management in large industrial undertakings.

National air quarity monitoring in ten cities is being continued. New mcthodologies
for concentration and isolation techniques for viruses and salmonella from water were
evaluated. rhe celite carbonate plug method was found to be as efficient as MF techni-
que for concentration a.nd isolation oI salmonelle. Bituminous coal with and without addi-
ticr of al.rninium chroride was found to be more efficient than standard MF technique for



adsorption and recovery of virus at pH 5 with aluminium chloride, lhcse condusions are

based on studies for monitoring river, lake and well wat€r quality'

Microcomputer (HCL1S00) is being increasingly utilised to develop Programmes con-

ceming air and water quality modelling. Besides organising the training programmes which

arc conducted routinely, NEERI and orange city Jaycees organiscd Envhonment wccl. in

order to Fomote general awareness about environmental issues. T\,eo Sigpificant worLshops

in lvhich NEERI actively participatcd werc on "Rulal water supply" at Madras sponsoed

by se commonwealth science council and on "Enforccment of Pollution conrrol Act8"

at Na,gpur sponsored by central water Pollution control Board. A special course on "Pollu-

tion Control" was conducted at NEERI for the bcnefit of pollution contol spccialistr in

Indian Oil Corporation.

NEERI Scientists arc being increasingly invited as ExPcrts/Consultants by International

organisations nrch as WIIO IJNDP, etc., in specialied areas including Air and Water quality

monitoring, Pollution control and Environmental management'

Nagpw
August 16, 1988

(B.8. ST NDARESAN)
Dircctor



ACTIVITY GROUPS

Ait Quality
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ACTIVITY GROUPS AT HEADOUARTERS

AIR QUALITY

B,B. Sundarcsan

,dL eggarwal ILM Phadke
P.IL Yennawar D.I\[. Dharmadhikari
V.L Pampattiwar S.IL Pentu Sahcb
R Swaminathan J.V. Kothari
V. Muralidhar S.D. J ostri
V.S.S. Bhas&ara Murty i!LJ. pawez

G.H. Pandya A"K. Jain
I\iLIL Reddy C.P. Gajrani
K-S.I\[. Rao

It'ee new projects have been addcd in addition to Ambient air quality moniicing and
emission inventory. Air quality data from Bombay are being used to predict long term
rends. the study of atnospheric diffusion of pollut""t ernissions with the help of cacen
like SF6 and Freons is in progress.

SI. No. Project No.

1. 0115 National air quality monitoring net-work.

2, Ol22 Inpact of fugitive and stact. emissions frorn selected industricr on
neigbbourhood air quality (Indo-US projcct).

3. 0f 28 Air q+ality study at Taj Mahd, Agra.

4, 0f30 Searonal patterns and long tenn trends of air pollution in Bombay.

5. 0131 Sulphur hcxalluoride tracer tedmique devclopmcnt.



WATER

lflater

ICR. Bulusu
B.N. Pathak
A.S. Bal
lvLV. Nanoti
W.G. Nawlakhe
(Mn. ) M.V. VaidYa
DN. Kulkarni
P.IvL Patni
(Mrs.) V.A. Jostti
S.L Lutade

Watcr Engine dhg

R- Paranasirran
V..{,. Mhaisatkar
GV. Gralapati Rao
(Miss) N.S. Jochi
(Mrs) S.S. Dhage
P.S. Kelkar
R Ravindar Rao
S.P. Andcy

AmlY tical Te chniqte s D eu I oPmmt

S.P. Pande
lVLZ. Hasan

R Sadn
(Miss) N. Thaktar

Two projects on removal and recovery of metal iors {ron watcrs and develoPmcnt of

coagulant and coagulant aids from indigenous material have bcen taken up'

Idcntification of heavy mebls, trice elements and perticides in diffaent water zupplies

has been started.
Three projects on high rate settlers, dcvelopment of package water trcatnent Plant and

recovery of alum by liquid ion exchange are bcing continued'

Sl. No. hoject No' Title

1. 0501

2. 0506

3. 0507

4. 0509

5. Oirll

6. t4llir

7. 1438

Research-o-rm-demonstrztion project on Slow Sand Filtration -

Phasc IIL Collaborative projcct bctwcen NEERI and WHO IRC.

Performance evaluatidr of watcr treaunent plants in India"

Study of high rate settlers.

Development of simple methods of water tteatraent (Design and

develoiment package wa'ter E€attrent unit)'

Assessment and characterisation of watgr works wastc and feasi-

bility studies on alum recovery from sludge by Liquid Ion Exchangc

(uE) technique.

Study of synthetic membranes of environmental cngineering utility
other than reverse osmosis.

Development of anat-vtical methodglogy for continuous monitoring

of watir quality using ion'sclective elecrodes'



Sl. No. Projcct No

1439 D€vclopmcnt and eyaluation of Graphic Furnacc Atornic Aboorp-
tion Spcctophotometic Mettod fa the dctcrminatio of uec
mctals -ci"g matrix modificatio tc.,chniqrrc.

Spcciatio strdier of traoc d€mcnts in nahral watcrs by ..Chcnical
lroddting".

Basdine data on cganochlorinc pesticidcs, their idcntificatim and
quantification in urban watcr supplies. Standardization of analytical
prooedure for the es'"nation of organo-phosphonrs pcsticidcs in
water sanplcs. SoNne sirdi€s on the rcmoval of Frticide -"iri
granular a&o4ttion mcdia

Ysdine data on heavy metals, their idcntification and quantifice-
tion in urban watcr supplics. Application of Flamelcrs AIIS mcthod
for analysis.

Studies on the mcthods fa the rcmorral and rccovery of mctal ior
from waters.

Dercl-op_ment of coagulaats and coagulant aids frm inrtigcnqrs
materials.

9. 1440

t44L10.

ll. 1442-A

t2. r442-W

r44313.

SOLID WASTES

A.D. Bhidc
S.IC Titus
,dV. SheLda
S.A" caikw-dd
IVLS. Olaniya
A.D. Patil

R.V. Bhoyar

J.IC Bhattadrarya
V.U. Mulcy

On the basis of studies o.n 
lV-nroduct phoaphogypsun (BFG) fron phoryhatic fcrti-

I*- y*r*-y' a simplc method of'tream."t 
"r dpc"Jtl 

"ggot"d. 
DFG cen at"o bc uscdfor fabrication of plasterboards

S. No. Project No.

0719 ADaIFi$ assessment and trcatucnt of toxic disdrges frm phoc_
phatic fcrtilizcr and basic olganic chemical indurfocs ["d"-USprojcct)i

Evahration of per'formance of mechanical csrrpc-..g phnts un&
InCian conditios. (Spoeorcd by @HEEO, Umlrtry*oi Wotts and
Housing; Covt of India, Ncw Ddhi).

I lr8



Sl. No. hoject No.

3.

4.

1119

1121

Systems analysis of refuse transPortation rystem in a given city - A
case study.

$naerobic digestion of muncipal solid waste: Studies on fate of
pesticides, intlstinal parasites and heavy metak during cornposting

of city refuse.

Studres on alternatc heating rystcm for pyrolysis'

Evaluation of existing facilities of solid waste disposal in Ddhi &
Planning for future- needs (198f-2000I (Sponsored by Dclhi

Development Autority ).

9.

6.

rt22
1123

WASTE WATER

Seunge Treatment

V. Ranart
I(L Sa:<ena

S.N. Kaul
GIi Kale
.{.N. Khan
P.P. Pathe
T. Nandy
(I\fts) S.A- Patkie
A-G Manuel
N.C. Jaitwar

Industrial Wustes

P.V.R SubrahmanYam

J.S. Gadgil
T. Chaknbarti
T. Swaminathan
$B. Deshmukh
(!,ttr.) $ SatyanaraYana
.{,. Ghosh
S.N. Khadakkar
S,D. Dcslrpande
(Mrs) Ii Swarninalhan
CV. Deshpandc
SR. wate

Studies on treatment of catedrol and m-nitrobenzelc sulphonate Q9-6 h. 
" 
*lot)

showed that acclimated activated sludge degraded catechol Pref€f,entialy--whereas- 
rn a

mixturc of resorcinol and m-nitrobenzen; sulpionate, the latter is preferentiall_y d.qradea

Radioactive tracer tedrnique was usedio find out the diryasion and-flow character-

istics of rotating biological reactor and anerobic upflow filt-er' Br oz was used as rac€r'
- 

O,t cr sigrificant-projecb are treatment of- scwage & rlistillcry wastlatcr- anTrobi:

""Uy 
ly opni", tf"ag" binket reactor & an upflow filter respectivdy;-and erraluation of

s.rrfa"e'a.rator for trcatuent of waste water by aerated lagoon at Ahmc&bad'

Sl. No. Project No. Title

1.

2.

o717

0?19

Trcatnent of wastewater from major dye manufacturhg Proccsres'

Analysis, assessment and treatucrrt of toxic dir<halges from phoc'

phatic ftrtilizer and basic organic drernical indugtries'

l0



Sl. No. Project No Title

3. 0724 Tr€atnent of black liquor of small pap€r mills for lignin recov€ry
and colour removal.

4, 0725 Bio-physical tcdrniques for the rernoval of total organic carbon
frm indrstial waste watcrs.

5. 0726 Biodcgradation of mixed aromatics and phenolic gubctrates in
aqueous environment under aerobic, anacrobic and facultative
conditions.

6. 0727 Utilization of *aste orlpnic materials for removal of toxic heavy
metals from industrial waste waters.

7. 0728 Biological hy&olysis of urea bearing nitrogenous fertilizcr waste
water undcr anoxic condition

8, 1019 Effluent utilisation for cultivation oI Citrus reticuhrz (Orange)

9. l03l Modd studies on Surface Aerators.

10. 1037 Overland flow (grass liltration) system to upgrade waste wat€r
anaerobic filt€r effluent

ll. 1038 Biological wastewat€r txeatnent by upflow anaerobic sludge
blankct reactor.

12. 1039 Evaluation of low cost discs for rotating biol%ical con*tor.
f 3. 1040 Utilisation of rooted aquatic vascr.rlar-plants for tertiary heatuent

of waste waters.

ECOLOGY & ECOSYSTEMS

ILP. Krishnamoorthi

Biology

(I\rlrs. ) LS. Jayangoudar
(Mrs) R Sarkar

J.P. Kotangale
P.R Choudhari
(lvlrs.) L Sangolkar
T.Ii Ghosh
A-V. Jagannadha F.ao

Epidemiology

P.V.RG Panicker
(Mrs.) A-S. cadlari
P.R. Sarode
Ild.W.JoCri
.4.V. Talkhande

ll



L,_

It

Thc Rcgioaal WorkhoP or Slou So/.d Filtrotioi ond Commotacolth Scicacc Cotncil
Mc.ti','g at M.&ot, lray 1O-14, 1982-

Adu. C,D. Oomachen. M.L.A., Chaitman, Mohtashta Preocntion of Waw Pouutiotr

Board, Itrouguroting the NEERI-CBPCIfP (Centtd Boud, for thc Pteoattioa g Control
of Pollution) Worhthop at Nagpur ' September 21' 19t3.



MICROBIOLOGY

N.M. Parhad

Bacteriology Virology

M.D. Patil P.lvL Phirke
P. Kumaran S.B. Lakhe
S.R Joshi. S.V. Waglrmare
N. Shivaranan T.V. Subba Rao
D.G. Kshinagar W.N. Paunikar
Rd Pande (lvlrs) P. Dubey
(lvfrs) S. Sandhya
D.S. Tajne

All-India Coordinated projccts on algae and Waste water reclamation through aquacul-
ture & agriculture are being continued. Fish breeding exp€riments and bioassays of treatcd
effluents were carried out.

Uve industrial waste from the LTC plant was treated successfully in a pilot plant
with conventional hy&aulic & organic loading for detoxification of phenol and ryanide.

Sl. No Project No. Title

1. 0313 Study of drinking water sources and supplies for virus and bac-
teria (Indo-US project).

2. OgL4 Microbial degradation of model compounds of ligrin and lignin in
pr,tF and paper mill wastes.

3. 0315 Bacteriological performance and evaluation of filter candle (CGCRI
developed).

4. 03f6 Development of appropriatc tedrnology for the complete treatnent
of toxic industrial wastes disdrarged by different coal carbonization
Processes.

5. O3L7 Microbial degra.dation of substituted phenolic compounds.

6. 0401 Wastewater redamation througlr acquaculture and agriorlture.

7. O4O7 AII-India Coordirrated project on algae (Sponsored by D€partsnent
of Science & Technology, New Delhi).

8. (X09 Field testing of integrated water supply and wastewater disposal
systerns at village level (Aided by WHO)

9. 0410 Observations on the performance of Slow Sand Filters with special
reference to flora and fauna.

10. 0411 Studies on suitability of oxidation pond method for the anaerobi-
cally leated slaughter house effluent.

ll. O4l2 Assessment of eutrophic status of certain fish crrlture ponds in
Na$'ur with special reference to standing crop of primary food-
chain organism.

13



Sl. No. Project No' Tide

t2.

13.

1,1.

15.

16.

0413

0602

0719

1007

ro09

Studies on fish breeding in sewags fed ponds

An irwestigation of the epiderniol"g4 "tp*T 
of human sdristo-

somiasis ant schistosoma dermatitis in Naglur distnct'

'Analysis, ass€ssment and tratment of toxic discharges frorn-Stos'

ph"ti" f.tAnt.t -d basic organic chernical industrics (Indo-US

Project).

Fate of human enteric parasites in the soil environmcnt (Sponsored

by IC.lvrR).

Rural sanitation Pilot Projcct in 10 villages around Napur : Asscs*

ment of health status.

TECHNOLOGY DEMONSTRATION

S.R Kshirsagar

Seuage Utilisation

G.B. Shende
,dS. Juwarkar
(l\&s) ,{. Juwarkar
(Nlrs) VJ. Nashitkar
(lvfrs) C. Qrakrabarti
P,B, Deshbhratar

Rural Srnitation

IVIV. Srinivasan
H.J. Patil
,4..V. Bhoi
D.Y. Ratnaparkhi

NEERI's e:gcrience in motivating the villagers rllrout'r health & g"1Td education

for constructing and using pour flush watbr seal pit lauines is encouraging' The Proj€ct has

i"A""t a that ircre is scole for imprbvement which can be carried out by the collabonting

..g.*i., lik. Grarn Panchayat. sixty-eigtrt household latrines and three toilet blocks for

village schools',vere constructed.
' "O-urn.rrtal plants in gard€ns around demonstration sewage treatrent plants bagged

28 prizes. These were awarded by Nagrur Gardcn Club' - .
ICARschemeonsafeandopti-,-utjlisationofdomestic&industria]wastewaters

for agricultu;e was continued.

Sl. No. hoject No.

l. 1007

r009

1202

Safe and optimum utilization of domestic and industrial waste-

waters in agriculture.

Rural Sanitation pilot project in 10 villages around Nag>ur'

Suwey of sewage farming in India.

I
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V.R Bhave
V.R Apte
V.K, Kondawar
B.Z. A]one
G.T. Kale
Animesh Kumar

Time series Analysis - Harmonic Analysis
F test- Analysis of variance

AAS Absorbance
Pay Bills/Pay Slips
Reference Search (In Progress).

P.L Muthal
S.D. Wachasunder

J'K Bassin
' SlL Dhopte

Anot Singh

New projects based on micro-processor based 
-technique -Tl G-* ltrromltoqlfr

tedrniques iaie been proposed and will be operative ftom April 1983. Repairs and mante-

,r-"" & L,rLr-ental aniysis suPPort to various projects are being providgd'-
- Lfugtt"ti" tape-drive uttd cot troler has been procured and installed' Ihe microcom-

outer is'beine used bv almost ad the Divrsions for their respective R&D activities' Followrng
'roft*rr. p.oir*ro.r hive been developed (using Fortnn and Basic languages) by Instru-

mentation staff.

1

I
3.
4.
D.

Environm e ntnl Engtne eing
Consttltancl

S.IC Gadkari
S.D. Ba&inath
V.?. DeshPande
B. Chakradhar

ENVIRONMENTAL ENGINEERING SYSTEMS

V. Raman.

Water Dktribution

,{.W. DeshPande
S.Ii Pathak
RP. Pillewan

Drauing E Design

D.G. DeshPande

B.A. Kedar
P.A, Kasture

Trcatability and field studies of wast€waters from a tyoical fertilizer factory manu-

facturins ammonia t t"tu *#""1i'i"-ft"-gt designs foi hydrolysis of urea and sub-

:AHil'#.J;;;Gdr$-:*;::ly:*ly-*"'J*.'S*L?J;J"*
::HL#T#H:ffi ;X;#;-ii'r'"'"n.'-alTa1'*l"li:1"::
Sl. No. Project No' TitIe

l.

2.

0902

1025

3. 1034

Treatment and disposal of wastewater from fertilizer factory of

M/" South.rn Petrochemical Industrial Corporation Ltd" Tuticorin'

Status of water disrribution ryst€m at Nagrur -with 
reference to

Jr,. orr".r-.rrt, leak detection and its control, deterioration of

'C' value with water qualitY.

Development of direct reading electric pipeline network analyser'

l6
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S1l;;:l81,tiay Sinh, I|nioa Deputy Ministet fot Enoironment, t,isits NEERI, December 24,
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TRAtNtNG, |NFoRMAT|ON, LIBRARY & EXTENSTON (T|LE)
S.B. Dabadghao

E x tens ion, Publication @
Coord,ination

(Miss) K.W. Chaudhari
CM Freitas
Y.N. Murthy
ILI\4 Nandgaonkar
RS. Sharma
P.P. Godbole
G.G. fardhi
P.B. Palandurkar

Library, Documentation E
Information Retrbaal

S.G. Bhat
S.Ii Kesarwani
(lvlr*) S.N. Sinnarkar
V.D. Madkey
(lvfrs.) ,{- Bankar
.{.}L Khan
S,P. Gharote
IIIIW.Joshi

Project Monitoring &
Eualuatiott

R.Ii Saraf
(l"ft*) P. Nawghare
(Ivlrs) V.A. Dedrpande

Ttainirg

V.P. Thergaonku
ILC Sharma
(l,Irs) R,{ Thakre
D,S. Ramteke
G.4,. Mogbc

TBAINING
Training hogrammes :

Following courses were conducted :

SL No. Course and duration No of prticipants

Watcr & Wastewater analvsis
(fuly 26 - Aug; f3, f983j
Waste Trcatm€nt for LO.G officrrts
(Dec. 1a-2a, 1982)

Bioassay
(oct rr-15, re82)

Air Pollution Control
(oct 5-r5, 1982)

Solid Waste ltrlanagernent
(Feb. 14-18, r982)

heventive Maintenance in Water
Distribution Systcms
(March 8-r8, 1982)

l4
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LIBRARY, DOCUMENTATION AND INFIOH\{ATION RSTRIEVAL

Thel,DlRCellcontinuedtorenderenvrrorrmentalinformationservicestoscientists
and engineers in rhe field. These services include :

il Information support for preparation of the statc-of-the-art report and spccra'

" rrr.c-iim"g"piiet review.'Inaian contribution in environmental aspects of

Stcel Industry has been compiled'

ii) Uptlating of the data on "ltlork done on Biogs in India" has bccn completed'

iiil Literature search on Appropribte T'echnology in Environmental Healtl Pro-

;;;;fu ""a 
fifu.ri Underserved Arc"" -r" carried out and a brblio-

graphy containing 222 refcrences was conpiled'

The following documentation and information services were continued :

i) Selective Dissernination of Information'

ii) Current Awarcness Service in the form of Monthlv Guide to Current Literatue

in Environmental Htdtf' e"gi""""ittg and Science"Over 2'000 current refcrences

were included.

iii) The work of collection and analysis of the data regarding Indian contribution

in Environmental Enginecring and Science is in progress'

iv) Literature search and querry handling'

v) Document Supply Service : Over 300 requests for photocopies were executed

and 10,000 Pages coPied'

Sl. No. Project No. Title

TRAINING

1. 2.4.01 Effect of air Pollutants on vegetation near thermal power

PIants.

2, 2.4.02 arernical nature of clays and thcir effect on coagulant doses'

3. 0f 28'A Impact of refincy emission on vcgetation'

LDIB

. 1. 2.2.oL 
*tr*t"T:I 

of a Central Information FiIc for Environurentd

2. 2.2.Og Industrial Waste Treatment Bibliographical Rcvicw of work

done in India.

l8



PROJECT MONITORING & EVALUATION

PME Cell assistr NEERr scienflts in the desigr of experiments arid statistical analysis
of data on R&D proiects. It consolidates annua ana frve-year pran proposalr for projecionat various forums. Projectwise budget and research ,rdli,.tio' data md p;#;;;
project proposals are the other activities of the cell.

_ The cell organises periodical meetings with the R&D groups for ranie{monitoring of
the projects.

E)CIENSION, PTJBLICATION & COONDINATION

D epuution / E x c hange of p ers onne I

Five NEERI sciehtists were deputed abroad as consurtants and Advisef,s to wrro/
UNEP during 1982-83. Participation and presenting of papers in rymposia/scminars/work-
shops/conferences held abroad and in India was another major activity. under wFio and
other bilateral exchange progra.tnmes with overseas countries, five NEERI scientists have
completed advanced training in various fidds of environmental qcience and engine€ring.

Patents

The Institute has patented the know-how of "Improved hocess for manufacture of
membrane filters" by s/shri lr['v. Nanoti and P.lvt patni. The patent (No.1495g0) was
accepted vide Gazette of Indi4 Part III Section !,Jrme 30, 1982.

Hindi

. several members of the strff 2rs being regularly coached under the Hindi Teaching
scheme of tre Govt. of India. The Irutitute continued to publish the Hindi version oi
Director's Report in NEERr Annual Report l98l-82. press releascs to newrpq)e$, new&
agencies, All India Radio and Doordarshan were issued from time to time in-Hindi and
Englidr.

@OBDINATION WIIH I[II, NRDC, CENTRAL AND
STATts POLLUTION @NTN,OL BOABDS

TILE Division maintained close coordination with scrreral institutionr, offices and
boards- including Indian standards Institution, New Delhi, central and state pollution
contrdl Boards, csIR, Nationar. Research Dwelopment corporation of India (NRDC),
Dq)artment of Envrronment and Departuent of Science & iechnology, Covf of fndra,
New Delhi. coordination with NEERI's nine zonal labontoriee and Heifruartcrs *"" aro
maintained by TIIJ Division.

Coord,iaation utith Mass Media

Dissemination of information by iszuing about 30 press releases during l9g2{3 to
All-India Radio. Doordarshan, News Agencies and Editor, csIR News. corrcipondcnc of
local and national dailies and 

-_l$_,:t 
rc Newsletter (The Netherlandsl har lapea to

increase public awareness about NEERI's R&D activities.



Publications

(i) tndian lournal of Environmental Healft (lrEH) : The traentyfourth volume of this

quarteriy joumal was published dwing 1982. The subsdib€ls were 1500'

{ii) The 13th Volume of "A Guide to Current Liter.ture in Environmental Healrh Engi'

neeringandScience''(montlrly)waspublistredinlgS2.Totalsubscriberswere
about 100.

(in) NEERI-News ; The Monthly Newsletter of the Institute'

(iv) Speciat Publication : Annual Report 1981-82.

C on fet e nce s / SY mP o siz / S emi nars

Information circrrlars containing information of conferences, neetingp, seminan and

symposia in India and abroad were issued wery month'

D'splay, E x hi bi ti ons, V isit ors

Preparation of charts, flowsheets and diagrarns for the Institute's gcientists was a

.ontir,,li.rg activity o{ +ILE Division. Some of t}rese were drown to the Prime Minister'

sit. Irrdii" Gandhi during her visit to the Insdtute on April 10, 1992. About 400 visitors

including scientists, .ngi**t and medical and engineering college students *:t: ryyT
ao,-d i1r. Institute,s laboratories during f982-83. These visits werc coordinated by TILE

Division.

World Envhoment Dt1

World Environment Day was celebrated at NEERI on June 4, l9E2' Prof' G'B' Kadam'

Vice{hancellor, Naglur University was the chief guest' Speakel on tlte occasion were

Dr. B.B. Sundaret-,, Dit""to., NEERI and Advocate P'N' Orandurkar who spoke on "'l!n-

vironmental Law". Six outstanding school and college students who participated in the

world Environment Day painting td n*r"y competitions were awarded certificates and

prizes. The prizes-winners were : .

DrawinglPainting : lgt Arvind verma, Kendriya vidyalaya, Vayusenananr' flmut'];
2nd Rajestr tldot , f"iltuay Men's Higlr Sctrool, Ajni, Nagtur-3; and 3rd Prateek Josepn'

Bidrop Cotton Sdrool' NagPur-I.

Es.say : lst Sugtrostr Moharikar and 2nd Ku' Anita Pampattiwa (both f1-om Somalwar

Junior coliege, Napur-lg); and 3rd Ku. Lata Murthy, Institute of science, Nas)ur-I. 11e
"Wfn *l"britio* 

- 
was co-sponsoled by Nagpur University. The University contibuted

Rs.200/- for purchase of the six prizes for the competitions^'

rrreorangecityJayceesandNEERIobservedEnvironmentWeekfromApril2Sto
May 1, 1982. Lctures, tape+lide shows and lilrn shows were arranged in schools and slum

areas of Nagrur to Promote gen€ral awareness about environment:l issues'

f)ire ct or's he ss Conferenc e

Ih. B.B. Sundaresan, Director, NEERI, addressed a press conference on March.l4'

lgS3,inconnectionwithleakdetectionsurveyinthewaterdistributionsystematshanf,'ar.



nagar locality of Nagpur City. Shri V. Raman, Scientist & Head, Sewage Treatment and

Environmental Engineering Consultancy Divisions, outlined the aim of the prograrnme.

Dr. Sundaresan underlined the need for establishing a Departrnent of Preventive Mainte-
nance in the Nagrur Municipal Corporation. The Conference was well attended and re-
,ported.

Technicd Services

W orhshop

N.G, Swamakar
S.K- Nimkhedkar
S.G Shrivastava
V.L Waranashiwar
G.S. Motghare
,{.G. Parkhi
V.D. Bhonslc

Photogmphy

E.P.L Sundersingfr

Glass Blouing

P.S. Kshirsagar

I\rlajor jobs fabricated were field scale unit for biological hy&olysis of urea" package

water treatment plant (cap. 5 litres per minute), venturi scrubber and laboratory scale writ
for fluidised bed studies.

About 5000 jobs including preparation of slides, microfilrning, photomicrographs and
otler photographic work were undertaken by Photography Section while the Glass Blowing
Section completed 153 jobs.

ADMINISf,RATION

Knldip Rai Administrative Officer
P,A" (Xrandekar Section Officer
tt[.V. Joglekar Section Officer
Ilameed Khan Section Officer
IL Muthuswamy Private Secretary

Sr. Personal AssitV.K. Sankaran

- STORES PURCHASE

Sikander Sultan, G. Srinivasan,
Stores & Stores &
Purchase Officer Purchase Officer

FINANCE & ACCOUNTS

A"V. Subba Rao

Santosh Kumar

N.l\{. Narasimhan,
Asstt. Executive Engineer.

' Finance & Accounts
Officer

Section Officer (F&A)

JJ. Saha,
Civil Engineer.

BUILDINGANDCONSTRUCT:ION - STAFFQUARTERS
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Maintenance of the buildings, civil works pertaifig to research projects in the campus,
construction of buildings at zonal Laboratories and Process Laboratories are being managed
by this section. civil Engineer is entrusted with construction of new quarters and mainte-
nance of facilities in the colonies.

NEERI ZONAL LABORATORIES

6.l. NEERI Zonal Labontory
Sub-urban, Sub-Pumping Station
Eeyond Calico Mlls
Sewage Fann Road
AHMEDABAD3E0O22 (Gujarat)
Gram : NEERI, Ahnedabad- 22
Phone : 391300 (Off.)

NEERI Zonal Laboratory
89-8, Dr. Annie Besant Road
Worli
BOMBAY4000f 6 (lvlaharashtra)
Gram : BOMPHERI, Bombay-l8
Phone : 376635 (Off.)

396034 (Res.)
Tdex : 0ll - 3462

NEERI Zonal Laboratory
23, R.N. Mukherjee Road
CALCUTTA-700001 (W.8.)
Gram : NEERI, Calcutta-l
Phone : 238792 (Off.)

467753 (Res.)

NEERtr Zonal Laboratory
'I\rlaitri", No. 33/24 d
Chakkungal Road
Palarivattom P.O.
C0C[IIN-682025 (Kerala)
Gram : NEERI, Emakulam
Phone : 39788 (Off.)

NEERI Zonal Laboratory
Orandrawal Water Works No. tr
Lala Shamnath Marg
DELHI.IlOO54
Gram : DELPHER! Ddhi-54
Phone : 221757 (Off.)

565279 (Res.)

NEERI Zonal Laboratory
R.RL Campus
FIYDERABAD-5OOOO7
(Andhra Pradesh)
Gram : NEERI, Hyderabad-7
Phone : 703349 (Off.)

7156? (Res.)
Telex : 155-261

(RRL Hyderabad)

NEERI Zonal Laboratory
A-11, Mahavir Udyan Path
Bajaj Nagar

JAIPUR-3020 I 7 (Rajasthan)
Gram : NEERI, Jaipur-I7
Phone : 74872 (OfL\

624rr (Res)

NEERI Zonal Laboratory
6/33, Civil Lines
KANPUR-208002 (u.P.)
Gram : NEERI, Kanpur-2
Phone : 40127 (OIt.)

47701 (Res.)

NEERI Zonal Laboratory
CSIR Complex, T.T.T.L,
Taramani P.O.
MADRAS-600rr3
Grarn : CONSEARGI Madras
Phone : 413964 (Off.)

4r232r (Res.)
Telex : (Xf - 363

(OSIR Complex)

4.

9.

9.
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ZOiIAL LABORATORIES

AHMEDABAI)

S.K Shrivastava N.C" Kankal
P. Nema C.G. Mdrta
,dM. Deshkar .. B.IL Gokhc

SL No. Project No. Title

l. 0115 National air quality monitoring network,

2. 0506 Performance evaluation of water treatnent plants in India-

3. 0909 Pilot plant studies on aerated lagoon system for the txeattrent
6lJd-- of sewage from Ahmedabad City.

4, SP To study the causes of corrosion and frequent breakdowns
of sewers in Ahmedabad Citv.

BOMBAY

D. Raguraman
RK. Pandit
N.S. Phadke
V.L Pandit
AL Kulkarni
(lvlrs ),4.-,4,. Cftrandorkar

S.V. Deshpurde
(Mra) l\[]\il Patil
ILE. Rosario
S.G. Thakur
S.S. Tipnis

Sl. No. hoject No.

t. 6ffS National air quality monitoring network.--6:rtrr
2. _,__1q6_ Performance ev-aluation of wat€r treatment plants in India.

6.2.02

3. LIPL Effect of air pollutants on vegetation.
6.2.03

4. 0907 Total environmental impact study for Bombay Port Trust
-tt06 (Sponsored by Chief Engineer, Bombay Port Trust, Bombay).



CALCITTTA

A.K. Basu
RS. Dhaneshwar
K.K. Das
(Mrs ) D. Ray
.dli Biswas
(Mrs.) citi Mukherjee
RD. Sahu

A.IC Ganguly
S.H. Molla
NLK.A. Kutty
N. Chatterjee
P.B. Sanyal
S.IL Patra

SI. No, hoject No.

I. 0115 National air quality monitoring network.

2. ___jll-i_____ Air pollution survey for Calcutta and Howrah.
SE.ICP.CEP-OO3

3. 0506 Performance evaluation of water tleatment plants in India.

4. 6.3.05 Development of an integrated metJrod of farm animil waste
disposal in West Bengal.

5. 6,3.06 Performance evaluation of commercially made activated carbon
for treatment of wastewater from selected industuies.

COCHIN

C.S.G. Rao
V.S. Naravanaswami

(Mrs) Gracy Anto

Sl. No. hoject No

l. 0ll5 National air quality monitoring network.

2. 0506 Performance evaluation of water treatrnent plants.

3. SP Treatment and disposal of wastewat€r from Bleach/Dye vats.
(Sponsored by Central Coir Board, Kalavoor, Alleppy).

4. SP Preventive maintenance of water distribution system with
reference to waste assessment, Ieak detection and its control
at Cochin (Sponsored by Cochin Corporation & p.H.E. Deptt.,
Govt. of Kerala).

DELHI

.{. Raman
v. Hara Prasad R'c' Dixit

LN. Sharma zs J'L NagPal



Sl. No. Project No

1. __9lll National air quality monitoring network.
6.4.02

2. 0409 Field testing of integrated water supply and wastewat€r dis-
posal systems at village level (Sponsored by WHO).

3. __Olql Research-cumdenonstration project on Slow Sand Filtration.
6.4.04 Phase II and IIL

4- 0506 Performance evaluation of water treatnent plants in India.

5. -J922 Monitoring of Jamuna river water quality near proposed outfall
6.4.01 of Mathura refinery (Sponsored by Indian Oil Corporation' New

Delhi)'

6. 0912 Effluent txeatment & disposal for Barauni Oil Refinery (Spon-

-f-T.Ol sored by Indian Oil Corporation, New Delhi).

7. 0913 Monitoring of river water quality at Munak legulator and
-trtdt 

Jamuna river at PaniPat near proposed Kamal refinery (Spon'
sored by Indian Oil Corporation, New Delhi).

HYDERABAI)

Tide

Y.S. Murty
D. Seethapathi Rao
lt Vittal Rao
R.G Reddy
S.S. Mudri
G. Sambiah
i. Shanti Ku*-

S:,L Elyas
P. Murahari Rao
D.G. Gajglate
D. Venkata Rao
IvLRK. Murthy
ICG. Rama Rao
L Rarna Mohan Rao

Sl. No. Project No.

l. 0115 National air quality monitoring network.

2. 0129 Assessment of air quality in Visakhapatnarn City.

3. 6,5.A2 Fluidized bed biological reactor for waste teatuent to con-
trol environrnental pollution (Sponsored by Depatment of
Science & Technology, New Delhi.

JAIPUR

,dK Seth S.L Govindwar

S.l\[. Tamhane dG. Gavane

TitIe



Sl, No. Project No. Tide

f. 0ll5 National air quality monitoring network.
-6.6.01

2. 6.6.02 . Performance ev-aluation of scwagc treafrnent plant at Jaipur.
3. _0!9q Performance erraluation of wat€r treatment plants in India.

6.6.03

KANPI,JR

H.C Arora
S.N. Chattopadhay a
V.P. Sharma

Tapan Routh
R.Ii Gupta

Sl. No. Project No. Title

l. 
-gll National ai! quality monitoring network.

6.7.01

2, 6.7.02 Treatuent of industrial effluents by anaerobic contact filter
process (Trtatrnent of Mixed Tanning Liquor and Brewery
Waste).

3. 6.7.04 Performance erraluation studies of water treatnent plants in
Uttar hadesh.

4. 0128-8 Laboratory studies on exploitation of common local bees as
sink for gaseous pollutants with special reference to SO2.

MADR,AS

I\4 Mariappan
V. Subbiah
T.IL Srinivasan
V. Koth andaraman
R Jayabalou

ILS. Subba Rao
KM. Aboo
S.P. Subramanian
U. Manivd
Y.V. Subrahmanyam' Miss R Kamatdr iammal

SL No. Project No.

f. 0ll5 National air qualrty monitoring network.
2. 6.9.14 Todcity of pulp and paper mill .ifl.rent" to fresh wat€r fish.
3. 6.9.15 Technological erraluation of waste water treatrnent ptants in

Tamil Nadu and Kamataka.

27

Title



'SL No. hojca No Titlc

4. 6.9.16

6.9.rE

0506

0719

(x09

Strdicr o thc cffcct of Tanncry wart t both rdidr rtrd liquidr
wartcr o aquatic micro end nacophytcr.

Polymcr rupportcd anion and catio crchangc rerinr for trat'
mcot of wlt4r & wartcwatcr.

Pcrfcmancc evaluation of watar trcatucot plantr in India.

Analysir, rurcsancnt and trcatncnt of toxic dircheryo fro
pholphatic fcrtilizcr and baric organic chcmical in&ticr.
Fidd tcrting of integratcd watcr supply ad wrrwrtcr'dil
pord ryrt:or at villagc larcI.

5.

6.

7.

8.

nt Coq&td;don Courcl $cc,''',g of ,r- E',SAI,,'W Sci'ncc Grptp .t NEE&I, Nqd,,|ia

Iotrrl1y 20, 1963, Alto tcc; cc Shi R-N' Dlrur Slza., Ioht AehG?, CSIR (on ,i. crrl,rll'lr
Ieft) otd hof. P.X. tcn, Ci&twt of tl'' CotrcA Ohbd fton t .lI
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R&D PROJECTS IN PROGRESS

AIRQUALTTY

0115: National Air Quality Monitoring

The process of urbanisation or industriarisation and growth in ambient air polrution
levels are synonymous in nature. .Besides anthropogenic siurces of air pollution, the bio-
pogenic sources (natural origin), meteorologicar and geographical' conditions also
govem 

-the pollution belt pattem in an urban *.u, Ai. poiLrtiotr status trends in
ten Indian cities are being rcgularly monitored since 197g. rhe comparative picture of
pollution status with respect to spM, so2, No2, SR and DF as observed during l9g2 is
presented in Table I.

The inter-city comparison of spM and so2 level showed calcutta as tJre most and
cochin.as the least- polluted citv. when so-2 is taken as an index of anthropogenic sources,
the ambient level in Glcutta * g] u4-1 *{ bghg higher than ref. level Jf AO sy_S,the city can be classified as a polluted city. Derri,-B;bay and Ah;.il;J;"iil;.
calcutta in order of pollution. revels. In D€rhi, high No2 levers comparativery reflected the
status of motor vehicular activity.

As regards sPM' the coastar cities (viz. Bombay, Madras and cochin) becuase of hirhhumidity- condition experienced low SpM revers. The ambient spM l."ir;;;;"-i'd";
I Belerat are highly influenced by backgro'nd contributory factors (viz. deserts, upliit-J
dust from unpaved surfaces as meteorological or geographical conditions).

0122 : lmpact of fugitive and stack emissions from selected industries
on neighbourhood air quality

frl is the final phase of the Indo-US project during which winter season observa-
tions in refinery (Baroda) and aluminium prant (Korba) were recorded. The salient features
of observations were :

(a) The refineries emit So?,in. addition to organic polrutants. The so2 emission varied
from 2 gns. in- catalytic dis'itration unit to,200 gs. itr cutulytic refoination unit per
metric tonne of throughput processed. The so2 emission depcnd on the sulphur conttt
of the cmde processed- The air quarity inside the plant due to fugitive sourle was moni-,"t:9:]h. levels of inorganic pollutants were less compared to the 

-organic 
porutants such

as RSH and HCHO. The rnaximum concentration was recorded in LpG;hnt.-

o) The main source of fluoride emission in the aluminium plant is aruminium smelters.
About 33 kg. of F was discharged pl day. Steam plant discharled about 12 kg. of SO2 per
d1V. St911 plant discharged abo't 12 kg. of SO2 per day. The irode paste plait disch;;d
about 12 kg. of dust per day. High levels of flloride dust were recorded inside the ielr
house. Fluoride was present in the ambient airoat the downwind monitoring stations.



TABLE.I

Air Quat;ty .n selected c;fies;n Ind'ia'1962 (Annual 24 hr,r,. aaerages)

City Spu
pclmg

so
Pglm3 ,Lo,i, -sso3/ifo on21d^y lrr7*-T7-o,'a

DF

Ahmedabad

Bombay

Calcutta

Cochin*

Delhi

Hyderabad

Jniput
Kanpur

Madras

Nagpur

234

148

418

89

328

l't3
279

307

145

r6l

22

29

81

7

33

t4
Tr

11

9

10

,o
3l
24

Tr

32

6

t8

7

II
9

0.08

0.33

0.3r

0.07

0.22

0.15

0.16

o.37

0.18

9l
22

33

28

t7
44

t2
94

sPM = Suspqrded particulate matter, so2 = sulphur dioxide, No2 = Nitrogen dioxidc,

Tr = taces'
gp = $ulphation rate, DF = Dust fall nte, Pglmg = microgramme per cubic meter,

IUtftm2/month = Metric tonne Per square kilometre per month , ' Seven month avg'

0128 : Air quality study at Taimahal, Agra

Government of India has taken a special note on the potential of damage to the

national monument (Tajmahal) due to ambient pollution built up in an<i around A5ra- On
the basis of recommendations of a high power committee, NEERI has been entrusted r.i/ith

responsibility of contliruous monitoring of pollution status around Tajmahal.

. Since 1980, NEERI has been gontinuously observing rhe variations in SO2' NO*
and SpU levels by taking 4 nos. average recordings for SO2 and NO* whereas SPM levels

are observed as 24 hr. averages.
The observations recorded during this period exhibited -no 

significant rise in pollu-
tion status because S02 le_vels. were invariatly less than 2O pglm'. However, seasonal effects

cr ambientsO2 build up was noticed, because rn winter low dilution capacity of the at-

mosphere has resulted in higher ambient levels.

0130 : Seasonal Patt€rns and long-term trends of air pollution in Bombay

As an essential pre-requisite for urban diffusion models, a proper data storage and

analysis rystem needs to be developed. In this regard, considerable progress has been

adrieved on the following two asPects :

(") A system has been evolved for storage of aerometric data in SAROAD (EPA) format
and subsequent statistical analysis, so that long and short term trends, seasonal or
diumal variations, and correlations b€tween air quality and meteorology can be

projected on regular basis.
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(b) the radio*onde obsewation of rMD are arso being stbred, and computer progranmes
have been written for carcurating mixing heighi and ventilation'coefliaieits. prG
griunmes to compute stabirity classes based on routine IMD airport observations
have also been written. For these calculations, the same prograrnme can be adopted
f9.t *y .iay in India and in fact, at a later stag€ one may characterize air pollutio'
climatology over all important urban centres 

"t"rtto" b"""i ." pr*.a** ai""r.p.a
here.

0131 : Sulphur hexafluoride tracer technique development

, This project is primarily.aim-ed.at the development of tracer techniques metlrodo_lqJy as a tool for validatinq or developing diffusion models in India There;" ;;;;;".tasls involved in this project, orr. is th.it-rdardization of anal-ytical ;;;;":r';;;;",gases (sF6 or Freon-12) and the second is to conduct small scale fierd tesl *;;;;",tracer gases for evaluation of diffusion coefficients and simulation _oaJr,
During this period, in.light-of the delays involved in SF6 procurement, analyricalprocedures have been standardizid for Freon_ld gas anulyril o' dC._ECD _d rr;;;i;"(sA molecular seive) are being tested r". sr6 g;. r..ori"tr -a 12 can also be used forsuch tracer gas experiments in areas where ttreii iacfurouna sources are negligible.

WATER

05(5 : Performance evaluation of wat€r treatment plants in lndia

- Twenty water treatment plants of capacities ranging from 0.1 to 5g MGD selectedfrom di-fferent regions of th1 coln*y are being ev'aluaied for their performance and thestate of art of operation and maintenance. Twilve more plants *.rJ oru" ,p i";:;;yduring the ye]r;- The important findings common to -ort'ot the plants are : (i) pre-ueat-ment is a weak rink and due attention 
-is 

not given to this vital rgn" tiil rrr."irJii;;il-t:"q I gadgets used in the various treatme"nt urrits ar. errner rnoperatrve or not mfi-tairrcd in working condition; (iii) Even the minimum t.uooto.y facilities and equipmentsare generally lacking. Most of the staff :unning the trcatrnent plants have ";t;ff.;;;;;any formal uaining in plant operation and maintfnance.

0507 : Study of high rate settlers

Experiments conducted with flocculated water indicated that tube settrers aremore efficient tian plate settlers rmder identical conditions of raw water flow rates andturbidities. Two flow verocitirq l0 & 20 .-7-i" *.* 
-riea. 

nocculateJ wa;;;;-dity varied from 82's20 NTU Ind effluent turbidity from tube settlers varied between gand 26 and for plate settlers, b€tween lg and 39.

0509 : Development of simple metlods of water treatmenr

After studying one configuration-of package plant,_another unit was desrgncd urafabricated'. This comprised of_graver -.diu flo".ul"ut*, iEte setuer and sand frlter. Rawwater turbidity up to I00 NTU was treated at n"* ,"ti, S t" g lp;. p*il;;;. fi;indicate satisfactoqAettled water turbidity (< 40 NTtt;;; f nate quality (< I NTU).

3l



0511 : Ass€ssment a,d characterizatiofl of water worki wastd. feasibility 3tudi6 on

alum recowry frorn sludge by liquid ion exchange(LlE) technique

wases sample from wunna and Gorcwara watei tneatmcnt plants ar€ being

cdlected and iu-ralysed for Turbidity, pH, Total Solids, Suspended Solids' T"'t 11-11:
Sdiats, COD & BOD. Experiments on optimization of rJE techniqut ."tt t" l:g-tj 11
which different variables like pU, time of extraction' phase ratio and concentraron or

IJE are being studied.

1435 : Study of synthetic membranes of environmental engineering utility other than

relerse osmoois

Membranes prepared from methyl acetate' n-butanol'.dtdl:d :lt1 1rdg11:T:
between temp. l5-l2oC were used for removal of zinc during ultrahltratron' rrom urc

various combinations of the above chemicals, 98.99% Zn - EDfcomplex -*j-t'cj"l ::s "b;
servedwhenthecomposition-"fOt'"t'"Ut-ecastingsolutionwas6flo'3l%o'6'SToand
0,57o. Crllulose acetat€ was 8't (W/V) % of solvents' IJeal temperaturc for this membrane

."^'ZO t loC. Same membrane is being tried for Pb-EDTA removal'

1/&,1:Baselinedataonorganochlorinepesticides,theiridentificationandquantification
in urban *"t", ,uppiio' Standatdization of analytical procedure for 

-the 
estima-

tion of organo-phosphorus pesticides in water samples' some studies on the

removal of f,esticides using granular adsorption media

Water samples were collected from l4 sampling points in KanPur' Hexane extracts

collected as per previously staniardised procedure werJ analvsed bv GC aftcr concentration

in Kudema - Danish .r,"po.*t. Similar work will be carried oui on water samples from

other cities. Pesticides e,timutta by GC were lindane' aldrirr' did&in' heptachlor & DDT'

It is worth noting that the concent.iriot , -.r. observed in the lower ppb range (Table I)'

l442AlBaselinedataonheavymeta|s,theiridentificationandquantificationinurban
water supplies. Applicaiion of flameless AAS method for metal analysis

Water samples were collected from 14 samptng points in Kanpur and wcre analysed

for concentratior, of h."r'y metals' The metals estimated were cadmium' chromium' coPp€r'

;;"; ;;;;*., nickel, lead and zinc bv AAS' gPPHj'"- other cities are also being

il;;;. i record of tlres. m.tuls or p"uti. health significancc will indicate the trend in

water quality of a few selected cities (Table II)'

1442W: Studies on the Methods for the Removal and recovery of metal ions from waters

Work on removal and recovery of heavy metals by naturally occuring minerals and

chelating potyt t.r, was continued' lvti"tt'tt were serpentine - yellow and green' calcitc and

;;;f_ activated alumina and the chelating polymers were chitosan and polycarboxylic

uJir. lut*g-.r. was used as indicator metal io'rr ani aquatit oH ranse was between 2 & 7-

Experiments with serpentine showed that rnu"garrt" "rnonJ 
was better when fmcr

particle siz^e was used. The coiumn studies showed accumulation of manganese on serPenune

which at '30, + 30 mesh got frequently choked' Regeneration of the columns by various

chemicals is being tried.



TABLE.I

Z Pesticide leaels in Kanpur Wctets

coNcENrRArIoN lp1!L____sarnpleLin-daneelar-irrfr E-affi 
--d-epta&ioi-H.Fadil;r--f;t;I5DT-----

No. Epoxide P.P DDD P-P DDE P.P DDT

I
9

3

4

0

6

8

9

l0
tl
r2

l3

ND ND

ND ND

O.O8I ND

0.100 0.028

ND ND

0.043 ND

0.024 ND

0.015 ND

0.200 ND

0.054 ND

0.006 ND

0.013 ND

0.023 ND

ND

ND

ND

0.240

ND

0.060

ND

0.054

0.054

0.038

0.032

ND

ND

ND

0.022

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Nl)

0.171

0.200

ND

0.285

0.040

0.140

ND

ND

0.000

0.077

0.057

0.070

o.M7

0.706

0.r00

0,247

0.008

0.22r

0.204

0.255

0.117

0.440

ND

ND

ND

Nt)

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Nl
ND

ND

ND

{3--*I9 q*- o:e'g---9

(WHO Guidelines - 1981)

3 0.03 0.03 0.1

ND = Not Detected.

calcite column showed 80-99% Zinc removal when the flow rates were r"aried from
0.2 to 2 ml7cm2, influent and effluent concentrations were 80 & 0.S-2 mg/I, respectively.

Columns using chitosan were used to study removal of copper (10 mg/l in distilled
water), Effluent copper concentration was 0.01 to 0.02 mg!.

1443 : Development of Coagulants and Coagulant Aids from indigenous materials

Manganese dioxide acts as catalytic oxidant when added to acidified ferrous sulfate
solution and aerated. In the process fenous is converted to ferric iron. Resulting fenic sul-
fate is a good metal coagulant. studies were conducted to optimise conversion, concentra-
tion of Mno2 and time of aeration. Resulting fenic sulfate solution was used as coagulant
frorn removal of water turbidity (700 NTU). Settled water turbidity in Jar Test was lb
NTU. Residual manganese in water indicates that this process can be used for txeatnent of
wastewaters.
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TABLE - II
Heavy metal leuels in Kanpar water

Sample
No.

cd
pg,I

Cn

trcl
Cu
pclr

Fe
mgl

Mn
pcI

Ni
pc,lr

Pb
pslr

Zn
mcI

I
I

5

6

7

8

9

l0
ll
19

l3
14

4.0
99

2.6

l.l
3.2

1.6

l.c
3.0

2.3

0.9

3.8

t.4
1.7

t.4

8.7

3.8

3.8

7.9

3.0

12.3

0.3

6.6

6.1

0.2

0.0

l.l
1.6

0.48

0.54

0.08

0.19

1.47

0.07

0.07

0.35

0.50

0.16

o.2l
0.59

1.16

r3.5
r0.3

tL.4
6.3

7.6
R6

5.0

5.3

5.1

6.1

4.0

8.r
6.5

8.2

0.13

0.10

0.08

0.08

0.10

0.13

0.06

0.13

0.13

0.08

0.09

0.11

0.09

0.23

25.9

11.6

8.8

25.4

28.6

10.3

7.8

t7.3
16.6
949

33.4

18. r
t26.4

0.075 22.7

0.082 4.3

0.056 8.6

0.101 7.4

0.041 5.9

0.096 12.6

0.218 4.O

0.08E 7.2

0.033 8.6

0.068 4.4

0.080 b.5

0.061 8.6

0.054 8.4

0.093 tt.7

(WHO Guidelines - 1981)

l0 50 1000 0.3 501000.5

Cassiafora seeds were used as coagulant and coagulant aid. These seeds are protein-
ous and abundandy available in India. Powdered seeds when added as paste to turbid waters
acted both as coagulant and coagulant aid in laboratory jar test at concentration of 10-175
mgfl and 5.25 mgll respectively. Alurn dose varied from 2-13 mgf. Raw turbidity was 400-
600 NTU.

SOLID WASTES

O71g : Analysis, ass€ssrnent and treatment of toxic discharges from phosphatic fertilizer
and basic organic chemical industri6 [(lndo-US Profect No. PR-l-5O1-1)]

Detailed investigations were carried out on the pollutants contained in leachates

from BPG. More than 807o of leachable fluorides, phosphates & heavy metals came out in
the first five days in the leachate, The BPG hence can be washed and washwater treated for
removal of toxic pollutants. Washed BPG can be disposed off or used for plasterboard
manufacture.

Iron sludge can be used as a Pigment in the manufacture of paint.

1119 : Systems analysis of refus€ transPortation system in a given city - A case study

Original computer programme regarding the quantity of waste collected at different
points and the distance between these points was modified for use of HCL-1800 micro-
computer. Computation work was carried out for obtaining solution to a 4l point problem.
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1121 : Anaerobic digestion of municipal solid waste : studies on fat€ of pesticides/int€rti-
nal parasitcs and heavy metals during composfng of city refuse

. separation of organics and inorganics from refuse was satisfactor y achieved when
a system usrng parfly gravity separation and gn air blower at the lower eni. Mining mecha-
nism is being s tandardrsed.

1 122 : Studies on alternate heating system for pyrolysis

on the basis of small scale experiments, the time requircd for pyrolysis and also the
velocity needed for fluidisation.of paper mill sludge was found out. 

-.The 
ixperimental re-

actor has been designed and is being fabricated.

7123 : Evaluation of existing facilities of solid waste disposal in Delhi & planning for
future needs (19E1-2()oO) (Sponsored by Delhi Development Authority)

The detailed information about the existing systems of collection, transportation
and disposal was obtained. Analysis of 110 samples of refuse collection from the planning
axea wai canied out,

WASTEWATER

0719 : Analysis, Assessment and rreatment of toxic discharges from phosphatic ferti-
lizer and basic organic chemical industries

A two stage treatment system using lime and byproduct phosphogypsum has been
dweloped to remove fluoride and phosphate in the comiined **t.*ut .1o- phosphoric
acid and diammonium phosphate plant.

organics present in nihochlorobenzene, nitotoluene, an ine and nitobenzenc
wastawaters have been identified and quantified. studies to evaluate relevdnt biokinetic
constants of wastewaters from aniline, nitrobenzene and meta-amino phenol manufacture
have been completed.

Thirteen different brands of activated carbon were studied for removal of some
organics^ in 131161ing in the biological treatment of wastewaters from DNB, NCB and Artaline
streams'of NT and NB. Treatabfity studies on DNB, NcB, NT & NB wastewater after heat.
ment with Ac - F4' DA - 125 and 0 - 107 brands of activated carbon have been completed.

Fish toxicity studies using Lebistes reticuratzr as test fish with ,"",, -i t-.ut d
wastewaters from DNB and NCB manufacture shor,ved that aniline does not seem to acc-mulate in fish tissues as compared to nitrobenzene.

0724 : Treatment of brack riquor of smal paper mils for rignin recovery and corour
removal

Recovery of lignin from black liquor by precipitation with coi and removar of
colour due to lignin from wastewaters.

studies on removar of corour due to rignin using carcium sulphate alone and with
magnesium and iron salt have shown promising results. iJsing lime (f000-1200 mg/n cao)
gave sparkling clear light straw yellow coloured iffluent.
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Colour removal studies on wastewater from pulp and paper industry were further
extended to addition of lime and alum as coagulating agents. It is observed that wastewater

when subjected to massive lime (75 gm[) treatment showed 90-95% colour removal' Alum
at 400 to 800 mgfl of wastewater containing lignin in t]re range of 1500 mg/l is effective
in removing colour to the extent of 907o

0725 : Bio-physical techniques for the removal of total organic carbon from lndustrial
wastewat€rs

Treatment of combined (acidic and alkaline) wastewaters frorn Nitrobenzene (NB)

and Nitrotoluene (NT) manufacture by biological activated carbon system is being studied.

Though BoD/coD ratio of these wastewaten indicates their amenability for biodegrada-

tion, the pres€nce of some interfering comPonents seem to pose problems in biodegradation.

The acclimated seed developed with diffirsed aeration was diluted with 5To waste-

water and was supplemented with sewage initially as nutients and later as inorganic salts'

Activated carbon ACPG was added at the rate of 100 mg[. Ihe organics removal was moni-

tored through TOC reduction and through specific component reduction using spectro-

Dhotometer.
The results, though somewhat erratic, rndicated that carbon addition margmally

imoroves the TOC removal. However, the colour removal is substantially enhanced by the

uddition of carbon. The average Ircr cent Toc removals are - for NB combined 35.7 with

control and 57.0 vyi$ carbon addition; for NT combined 46.0 with control and 57.4 with

carbon addition.
Though the sludge settling is good, its maintenance Poses some PtgblT1 To over-

come this ptJbl"-, feeding the waste twice a day was attemPted' Though the TOC removals

maintained the same Pattem' sludge regeneration did not improve much'

0726 : Biodegradation of Mixed Aromatics and Phenolic substrates in Aqueous Environ-

ment unde; Aerobic, Anaerobic and Facultative conditions

An electrolytic respirometer was fabricated to determine the oxygen uptake rate

(ouR) of m-NBS acclimated activated sludge with n-NBS and resorcinol mixture as sub-

.t "t... 
Up to a concenuation of 70 mgf (expressed as TOC), resorcinol addition has no

effect on the ouR of m-NBS acclimated activated sludge with m-NBS as the substrate.

However, at a concentration of 104 mgf and above (expressed as TOC)' resorcinol retards

OUR of the sludge.
en attempt was made to degrade a mixture of resorcinol and m-NBS in a two stage

system consistin! of resorcinol acalimated sludge system (lst stage) and m-NBS accli-

mated activated sludge system (2nd stage). Detention time in the first stage was 3 hours and

that in the second stage was 20 hours. TOC removal rates wcre calculated in both tlre

stages and rates were found to be unaffected in presence of MAP and MAA'
In the bench scale activated sludge experiment, IIPLC studies have revealed that

resorcinol and MAP were completely removed from the wastewaters whereas m'NBS was

only partially removed from the system.' ' 
Attempts are now being made to treat simulated as well as neutralised combined

wastewater in a two stage activated sludge and m-NBS acclirnated activated sludge' De-

gradation of resorcinol under anaerobic and facultative condition is also in progress.
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o727 : utilization of waste organic Materiats for Removar of roxic Heavy Metars from
lndustrial Waste waters

Chitosan, a cationic gglymer from fish processing industry, was observed to rerxove
copper to the extent of 9o-92% from an initiar coooo[tior, or'iooo mg/l c*.ifu-+.0,
contact time 30 min. with chitosan being at a level of I gm. per 100 mI.

Further work on removar of cu at different iniaal levels is in progress. It rs proposcdto extend the studies with chitosan for removal of pb, Cd, Hg, and As.
Experiments on removal of mercury by treated watei hyacinth confirmed the earrierresults. Treated water hyacinth and other waste organics such as rent tea l..ra, *d .offa.grounds will be studied for their efficienry in rerioving mercury and other toxic metalslike Cr, Cd and As.

0728 Biological 
, H.ydrolysis of urea Bearing Nitrogenous Fertilizer wastewater underAnoxic Condition

Fabrication and-ins.ltation of pilot plant is comprete. plant trial was taken to detecrleaks at the joints as well as in the main reactor, 
"orrrt 

rrt h.ud t nk ana dassifier.

1019 : Effluent utilisation for cultivati on of Citrus reticuioto (orangel

Five pits each of one m3 volurne were dug in the area to make controlled lysi_rneters for growing new onnge prants under controlied conditions. or, .r rrr.r", *l rr.r.been completed with one orange seedling transplanted in each. so and plant analvsis onwell water and sewage irrigated Cfirus planis is being carried oor. 
- -- --- r--re sr..t JD

1031 : ttlodel Studies on Surface Aerators

rhe mathematical formulations for oxygenation capacity and power consumotionfor- Pitched tyPe surface aerators have been detirmined, rri. .rr.* "i*rl"* .p.r",i.""rand system configuration have been included in the equation, viz., rotational si.ed, ,,rU_mergence' tank diameter, water depth, brade angle, blade heiglt, ain-.... "irri. L-i"t,etc., in terms of dimension-less parameters.

. The relationship between aerator diarneter and optimum speed of rotation is givenby

pry1.49 = 661

This means as the diameter of the aerator is increased, there is a correspondingreduction in optimum speed of rotation.

. 
The oxygenation capacity was found to be related to volumetric flow ratc \. thefollowing equation:

66 = 62 qr.44

The optimum values of the aerator were determined by oxygenation efficiencycriteria. It was found that oxygenation efficiency 
"a 

n ri Lo""r., with increase in numberof btade unt' standard - blaJe number f",- iJ ;;;;. similarly with brade angle, theoptimum was found to be 45o. The optimum ri"t;; ,h. tank was found to be bctweenT/D=5andT/D=6.

. The water depth shourd be.in the vicinity of H = r,6D. As the size of thc aeratorwas increased there was a corresponding reduction in its efficiencv.
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1037 : overland flow (grass filtration) systetn to upgrade wastewater anaerobic filter
effl uent

To improve aesthetic acceptability and further reduction in BOD and suspended

solids, ovedani flow through grass plot was used for lolishinS'of the anacrobic filter
effluent. Hydraulic loading to the anaerobic filter was 0.4-0.5 mJfirour and an equal quan-

tity of the effluent was c-oming out and overflowing through tJr€ two gr,ass n_!ots. of. size

3 m x 1.5 m and 6 m x I m with Dug grass (Cynoden sp.levery alternate day' Thehydrau-

lic loading on the grass plot was O.t-t.U -S7aaV/m2 of the surface area. On an average the

BOD rediction n"ii.r.d in the anerobic filter was 70% rvhich was brought down to 83%

as the effluent passes through the grass plot, suspended solids rernov'al in the filter was

about 607o which was polished to 747oby the 'overland flow'of the effluent throug! the

grass-plot. The oxygen built up was I mg/l in the final effluent.

1038 : Biological wastewater treatment by upflow anaerobic sludge blanket reactor

Studies were carried out to investigate the treatment efficiency of the upflow

anaerobic sludge blanket (VASB) process, followed by polishing of the effluent througfr

upflow anaerobic contact filter and sand filtration.
Intheupflowsludgeblarrketwithhydraulicflowof50litres/dayanapproximate

detention time of t2 houn is maintained followed by 3 hours each in upflow contact filter
and downflow sand filter.

AgradualreductioninBoD,CoDandzuspendedsolidswasobtainedast}ewaste.
water passes througtr the UASB reactor to anaerobic contact filter and finally the sand

filter. A COD red,rction of 6o-70%,70-85% and 85-95% was achieved respectively through

the different components of the rystem as mentioned above. The final effluent has a turbi
dity of 3-8 NTU.

1039 : Evaluation of low cost discs for rotating biological contractor

The RBC system due to its comPact construction, simplicity of operation and

favourable climatic conditions has great potential for use in txeatnent of wastewaters in

f"A". ffr. cost of the PVC discs alJne form nanly 354Vo of the total cost of the rystem'

One of the altemate cheap materials exPected to reduce the cost to more than 507o is

discs knitted with polythene cane on a light meullic frame'

1o4o:Uti|isationofrootedaquaticvascularp|antsfortertiarytreatnentofwaste'
wat€rs

Newly dweloped fodder grass N'P'2-l has-been grown in a controlled lysimeter and

p.r"ol; ;;pi.. of' ,lr. effluen"t were collected. The-grass material has been cut about

il;;;";t;. soil surface' Treatment efficiency is being studied with p€rcolate as well as

;; fiil; ;;fi. e ty.L.t.. with soil only bui no plant is being set up as a contol for

companson' 
Eco,,ocy AND EcosYslrE,'rs

0313:studyofdrinkingwatersourcesandsupp|iBforvirusandbacteria(|ndd.US
proiect)

Investigations for the presence of Salmonella, 1{i-cator bactcria and €nt€ric virus

,,,.r. ...ri.d o:ut by both the methods ' develoPed by NEERI and prescribed Membrane



filter and celite-calcium carbonate plug were used for recovery of Salmonella frorn differentwater sources' out of 30 d]t.y..I- water sampres, 11 were found to contain sarmonelabut all wet water samples h; high counts of indi;to, bu.t.ri.. AII 16 tub€ well watersamples were negative for salmoneia. out or s each, river and treated water samples, l eachwere found to contain Salmonella.
Polio virus type l from water gets adsorbed on coal when water pH is adjusted to5 and Alcl3 is added to a fi'ral concen-"tration 

"i oootis IW out of 29 w;,, wa;;;plesanarysed, in 2 samples enteric viruses courd be a.r."i.a tre s. iii pi:u,,,?i'r"ril"o,
wata samples respectively).

0314 : Microbial degradation of model compounds of lignin and lignin present in pulpand paper mill waste

Seven bacterial cultures and two actinomycetes. isolated from different types ofsoils were found to degrade 250 Tg l-000 
^g/;iil;;; respectively. Bacteriat cuttures &actinomycetes courd desrade van'rin & .i";tti" ;;;-;ut could not degrade anisic acid.colour removar by soil ferfussio" ,,"r ""aiJ-L""!*idiff.r.rr, nitrogen sources tested,amrhonium chloride when added to bra.k riq,ror, ac"tei as the most efficient source of' nihogen since tlre colour courd be removed irr72 hours. Fungi belonging to gemts Asper-gillus, Fusarium, penicillum znd Trichod,erma _*; ;;I;,

2spergiuus ;. ;;;;;;;; adsorb maximum ".i;;.;;: ilH;il|"' 
rignin degradation.

0315 : Bacteriorogicar performance and eraruation of firter candre (cGCRr deveroped)
Filtered water from botJr the tVges o,f,31aes (domestic and.gernmtnity) was foundto be free from coliform organisms wien 150 fit .r'oi-raw wat€r having coliform in therange of 24,000 to 24,00,000 per 100 ml. was filtered.

0316 : Deveropment of appropriate technorogy for the comprete treafnent of toxicindustrial wastes discharged by differenicoal. carbonization processes

Wastewater from t. !9* Temperature Carbonization plant (LfC)/ was charac_terized and found to contain high ."".Lr_"rlorrr-li"r,o_o,'i. (7,000 to /g,000 mS[),phenols (13,000 to 17,500 m&nl. Thiocyan";; iGid., & Cyanides have also foindto be present. Colour of the *,aste j. _il.: u."*".lii,ooo to 26,000 units). Removalof nitrogenous and carbonious materials are being rri.a.'--'
0317 : Microbial degradation of substituted phenolic compounds

cultures of yeast and a bacterium which were studied eadier and two other cur-tures isolated from soil were tested to,see if they "oJJtJl pr,.nor, resorcinor and catecholas carbon source' whereas phenor could be degraded t ar the four cultures, three of themcould degrade catechol, resorcin"t *" a.gruafi-iv v."iala one of the bacterial curtures.
(X01 : Wastewater reclamation through aquaculture & agriculture

Fish ponds were connected in series. While physico-chemical, biological, microbio-logical 
,and 

vir{gsicat aspects were studied, the .'m;.;; ** utilised for agric,Iture togrow wheat, paddy and jasmine.
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O4O7 : All-lndia coordinated proiect on Algae (DST)

Phytomorphology of Spirulitw filaments -g"ytt 
i: stabilisation ponds' fish ponds

and laboratory models were studied' Succession oiother algal species was ali" ::ltq' It Y*
"ir.-.a that count of coiled filaments was reduced from 5000 frl' to 300 fil'/ml during

D.rst-monsoon to winter season. Coiled filaments w€re comPletely absent in- M-:1. fr:*
ffi";;;;;;; t.ttt.." BOD, ammonia - N and bloom of coiled filaments in stabilization

ponds.
Laboratory experiments showed phytomorphological changes in Snirulla frol

strai$t t coiled'filarnents when BOD 
't't" 'id"ttd 

io 60 mg/l and Ti:Ii^i-tl:T:1
in tie medium. High count of coiled filaments was associated wrth subdomrnanr arg'ar

$"i"", U;no"1st;si O"hrottto,-s, Cyclotella e Nayicula' Decrease in count was associate d

ttt, io"t urirr! dominance or Aniisttodennus, Euglena and Carteria accompanied by

relative increase in straiSht filaments'

041o:obs€rvationsontheperformanceofSlowsandFilterswithspecialreferenceto
flora and fauna

Quantitalrve counts of microfauna of raw waters, zoological-mats'-sand samples at

differenidepths and the count in the filtered effluent were collected for each filter run.

Atq,rl coont of tJre zurface mat o-ver the sand bed of filters l'2'3 varied between

4 _ 10i"ff;;;6, zl-ri,r,. z x 106 and I x 105 to 2 x lo7 alga€/cm2 respectively.

Predominant algae were filamentous green and U!u-e-qre3n and, were,mucilage pro-

ducing. Mucilage produiing & filamentous algc helped to bind the zoologrcal layer' rnere-

fore, mucilage flocs were seen in this tayi' mese 
-species 

were Zygnema' Oscilltto-rh'

i;g;;i, Fhonnidiun' Naaicula, rragiliar;a, Sl*1d11 and Cvmbella' About 96% al'-gae

was filtered out throu$r Slow Sand dlters arrdl 10-14 cm' depth 18,000 organisns/Ig0

"-2, 
iiuopo .-3 *i +ooo/10 crn3 was the average microfauna count in the zoological

-.t, *a O-2 c-s und 2-6 cm depth of sand bed respectively' Nematode larvae were pre'

dominant.

0411:Studiesonsuitabilityofoxidationpondmethodforthe.anaerobical|ytreated
slaught€r house effl uents

Laboratory experiments on treatment of anaerobically'txeated slaughter house

Effluent were conducted Uy ;-oJti"g sp' of' Chlore-lla and' Scenedesmus to a mixture of

the waste and sewage "ri"g;d;;; 
&ii11t" pond:nodel at the rate of 2'75 lpd' Witlt

Detention time of 20 dtyt,;;;;; in BoD5' i'IN3-N ancl Po4-P was found to be 91%'

E3% and 45% resPectivelY '

0413 : Strdies on fistr breeding in sewage fed ponds

In order to standar'lize the technique -of 
hyponhvsation' eight s€ts of singhi

(Heteropneustes fo'rraa'1 *a i-t!u' 
-(a**" 

aii*n"q iitrtl" were injected by the extacts

of the pituitary gfands of -"j;;t";i;;;*1.*o September' 1982' Each set comprised

of two males and one femdel T*t'o 
'ets 

of singE spawnld as usual in 50 litre glass aquaria

:; :-.:#;;#;;i6. ;:;;;;';ild;"c remare were stripped out and artiri

ciallv fertilired with the,pt"-' o?i"5ttt"d males' On an averase 1250 and 375 eggs were

:i*li';-t ;'"i'-g'ri+i'g"l ;li;;s*ilt sn).femalesiespectivelv' 
About 80-e07o

;il;;;;f€rtiliz;d' wrot*tt, r€covery of hatd ings was very poor'



, _ The aerated lagoon at the pilot plant sitc is stocked with major carp seeds @ 1000/ha' The pond is fed intermittently with diluted settred sewage. rh. iisl, ,"J* 
"". 

yir1" tintroduced in control pond fer4ised with comm.rAa marr*"s
studies are being carried out to measure the oxygen consumption by different com-p*:lt 
"l an aquatic €cosystem. The green alg, Scenictcsmus consumes 2.235 and 3.110

mg 02/hr/l0ru cells at 20 an^d 2^boc re-spec tivel y. Roh' (Labeo rohita) ad mi.gzr (cirhina
mrigala) consume 0.41 and 0.43 mg ozltulw at 2g.bbc respectiveiy. It is firihir noted
that oxygen consumption of largr'-frshes *,,L l.*, 

", 
compared to ttrat of maller ,ones ofthe same species.

Techniques are being standardised to determine the calorilic values of fish tissres.

0719 : Analysis, assesenent and treatment of toxic discharges from phosphatic ferti-
lizer and basic organic chemical industries - IndoUS prJject

. ,Toxicity of DNB, NCB, NB and I{f was reduced to 9ZTo, 99Vo, 87Vo and 67To rcs-pectively when treated by activated carbon, when wastewater from meta-arninoph;";i ;ueated by activated sludge it was seen that toxicity was reduced by b9To.

(Do8 : Treatment and disposar of cyanide wastewatcrs by biorogicar treatnent methods

A laboratory model working on continuous feeding and completely mixed aeration
system was tried for biorogicar degradation of a simulated clanide wasie mixed with sewacc.Twentyfour hours hy&aulic detention time showed a 9i% reduction ;.; ,h;-i"fl;H,
cyanide concentration was between 100 and r47 mglr as c N and MI-ss were 2260-17g0
mgfl respectively. Influent pH was between 9.4 and 9.]d whereas effluent pH was g.g-9.0.

TECHNOLOGY DEtr\,IONSTRAIION

1007 : safe and optimum utilization of domestic and in-dustrial wastewat€rs in agricu-
ture

Part I ': studies on the effect of irrigation with differentially diluted raw sewage with
nutrient fortification and application of sewage sludge on the growth and yield of crips and
soil properties

Under the cropping pattern -_I,_i.e., wheat-moong_paddy, the experimental crop of
paddy was harvested in october and the Rabi crop of wheat w.* sor* in the montir of
November, 1982' which was harvested in the montlr of March, r9E3. similarly, undcr
croPping pattem II, i.e.,. cotton-potato, the harvesting of cotton was continued "it" O.
middle of November and potato crop was planted imtediately after tJrat. The n fi -"f,of wheat and potato received 7 irrigations each as per treatment schedule.

The data collected have revealed that the yield of paddy and cotton resrlting from
irrigation with undiluted sewa-ge an{ diluted sewage in 1:0'.5 ratio were almost 

"" 
p;;tl,

the standard practice (control), while that resulting from irrigation with diluted,i-"g";
1:1 ratio and application of sewage sludge at l0 and 20 tonneJAa tended to be signifi&dy
Iesser than the control. on the other hand, there were no sigriiicant differ.o"o ri tt. yiai
levels of wheat resulting from different treatmehts involviirg sewage irrigation ana ouagc
app-lication in comparison with the contror. In the case of potato, iowevir, irrigation wiii
undilirted and diluted sewage in l:0-5 and l:l and application of sewage sludge- at l0 and
20 tonnesfta resulted in a significantly higher yield in comparison with tf,e conior.
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Pot II : Effect of inigtion with untreated, treated and settled sewage at moderate and

high intensities on the griwth and yield of crops and soil properties

As in the part i of the stuiies, harvesi of Kharif crops of paddy and-cotton' the Rati

crops of wheat and potato were experimented upon during the period from November'

1982 to March, 1983.
The data collected have indicated that irrigtion with untrcated, primary tr€ated and

secondary treated (sPE) sewage at moderate -ta nign intensities resulted in significant

increases'in the growth *a yi"ia" of the cops of paddy, cotton' wheat and potato in com-

parison with the" control. However, in the case of cotton and wheat ctoPs' untreated ard

Lionau.y treated sewage (spE) tended to result ln atm65t sililal level of yield which-were

;;;i; rli- those resul"tini from primary txeated- sewage (settled)' On the otler h3nd' the

yilla of paddy was signiiicantty trigtrer under irrigtion with secondary treated sewage

{SPE) as compared to the untreaied aid primary treated sewag€' rrytile in the case of Pgtalo'
ah*.'-.r. no significant differences in the yield levels resulting from irngatron wl-tn ule

airr_*r, for-, Jf sewage. The data also showed that the variation in the yields of crops

resulting due to moderati and high intensity irrigation was not consistent'

part III z studies on the effect of varying lwels of BoD of wastewater on the physiologcal

responses of crop plants including the uptake of major nutrients

During the early Part of ieport period, experime-ntal croP Pea was q91v1 Y.q9 :*
harvested in ih. -o.ttil tt;*.."ry, 19'83' This ias fo owed by a crop--9f Bhindi (Lady

fins€r). which was sown in ttre end Lf January'and the observations are still continuing'
'--* " Th;;;-r-- ,r,. p.u..op"h"n. shown that this crop appearcd to bc sensitive

to the higher levels of tne SOI (i.e., 400-1000-mgr[) whicfi resulted in a decf,ease m the

yi.la i*j-i" ."-parison with the control. The data also indicated that althougft there was

,ro d.oease in the rate of nitrification in comparison with the control, ammoniacal nitrogen

ienCed to be higher in tlre soil receiving irrigation with the sewage having higher BODi'e.,

400-1000 mgfl.

PartlVzstudiesonthernicrobiologicalclrangesintlresoilirrigtedwithvarioustylesof
diluted/treated sewage

Theworkcarriedoutandtheresultsobtainedhavebeensummarisedasfollows:

A Rhizospheric soil samples collected from 99t1on field irrigated with untreated'

treated and settled serige at moderate and high intensities and differentially diluted

raw sewage have indicated tlle following rezults:

1. Population oI Azotobactet, Rhizobium, Pseudomonas totzlbtcterial and fungal

coint decreased tttd.t r"* sewage irrigation at both intensities' while the

population of actinomycetes increased'

2, Salmonella count was higtrer in raw sewage irrigated PloL

3. Total bacterial count was higher in soil inigated with plain water than waste'

wat€r.

4. Azotobacter and fungal population was higher in soil irrigated with diluted

sewage (l: I ratio) as compared to control and other treatnents'
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B' studies on interaction between sarmonelra and other microbial groups,viz.,bacteria,
fungus and actinomycetes (pure cultures) have indicated the following res,rf,, , 

- --'

: Increase in population (42.1%), size of colony
and gum production by R hizobium. Sahnonella
population decreased (68.4%).

: Fungal population decreased (94%) Colony,s
size of Salmonelln decreased, while number was
not affected.

L Salmonella x Rhizobium

2. Salmonella x Fungus

3. SalnorcIla x Act;nomycetes : Actinomycetes population decreased.

Size of colony ol Salmorclh decreased, num_
ber was not affected.

Salmonella x Azotobacter : Slight change in Azotobacfar population.
Size of colony of Salmonella decreased, num-
ber was not affected,

lm9 : Rural sanitation pilot proiect in l0 villages around Nagrur

Out of l0 oroiect villages around Nagrur in which rural sanitation programme walrinitiated,three hun&ed and t*."r,ty Iatrines of"xnrRt l'..'r;;;"r. been cons'ucted 
'mount-ing to I0-0% coverage. In ordl to complete the p.oject"-in tirne, 5 more villages will becovered for construction of latines, Orientation ti"ir,irrg ..rnp,r, periodic camps withdoctors frorn health centres and community h;; ;;rk;, havc gone a long way in thesuccess of the project.

Couerage of ztillages uith latrkes of NEERI Dcsign

SI. No. Village BIock No. of
houses

No. of
Iatrines
constructed

Balance to be
constructed

I Burujwada

2 Waghoda

3 Gujerkhedi

4 Mahadulla

5 Ajani
6 Mahalgaon

7 Wadoda

I Fetri
9 Wadi

l0 Khursapar

Kalmeshwar

Kamptee

Kamptee

Kamptee

Kampte

Nagrur

Nagrur

Katol

l15
74

205
,t4
183

149

301

151

l15
D'

l0
205

196

90

r39

66

160

126

Nil
l9
37

Nil
28

93

238

33

l4l
25
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1202 : Survey of Sewage farming in lndia

In order to gather information on existing sewage farms pertaining 
'o 

ttopt.SoTl,,^---
health oroblems, effects on soil and ground water, a questionnaire was sent to varlous

ffi;. ilt;l;iff;; *tu atso help io -riu. at the wastewater availability and lav down

guidelines for use of -u"t.*"i., i,, 'se-ugt farming and gop production' It was observed

lhat proper information ot records are not being maintained by municiPalities'

WATER DISTRIBIJTION CELL

1025 : Status of Water Distribution System at Nagpur with reference to waste assese

ment' leak detectionand its control, deterio;tion of 'C'value with water quality

Shankar Nagar area was selected for this Pilot study of ylt ditqb"tit"-yt::T
with respect to waste assessment, leak detection and its^control' Preparatory worK con'

sisting of population -a .or-..tiott survey, inventory of water main sluice valves' repair

;ffi;.ltop-.o"tr, {ixing of bvpass ananiemtnt and new^stop'c"ttlttlT',:tgll:t:t"t
of domestic watcr meter, have been completed' The dctails of the zone rs glven rn '"ottj . - ^

The residential population of z'one spread in an area of 13'52 hectares was 2480'

The total length of main was 4377 m (diameter of main varies frorn 50 mm to 225 mn) 
'

Three bulk water meters were installed at the inlet to the zone to measure the Per

capita per day water *ppty of the zone' The per capita,per day water supply measured

before and after the .o**.ri".rn."i ol p.rr"}, wut.t--pply Scheme was 160 lit' and 205

lit. respectivelY.
Waste assessment test was conducted by MMF te:lniqYe yhich gave 

,a W.l :t
175 lit./;in. (2358 gph). Same day step-test r"tas :olducted 

bv closing stop-cocks' A waste

n"*'ti iiz i;,.1-i,i. lisoo gptr; *us "totded 
during stop'cock closed operation' which

clearlv shows a waste of 458?;-li i"tiat tht house plulmbing fixture' Ninc leaks have been

detecied and the repair of leak is in progress'

A 28" D (700 mm) 
"'tter 

tniti "*t StrnTuT Hill has been selected for the field-

determination of hydraulic carrying capacity ('C' value)'

1034 : Development of direct reading electric pipeline network analys€r

Ageing (6-6 hrs.) and testing of vaxious. types and makes of filarnent bulbs was in

progr.., ii,t'"tt oup.ti". to'..i t[ L attut piptiiT ::T-k analyser simulating hydrau-

lic network. Electronrc crrcuity ftr the constant current load cell comprising of four out-

flows has been built ,,p. Using selected 3'8v' 300mA and 6'3V' 300mA filament bulbs' load

cell and source cell (DC powe"r supply), an electric network was set up which was analogous

;rh. t;il nypottretl"i rtyJu"rit tti"'otL consisting of three loops' one inflow and four

outflows as a prelude to fabricate an analyser' -L- r^^- :- .L- L,,r,r,t.
Variation i" ,h. t";;;;;; u"to'tt or headloss around the loop in the hy&ualic

network with tlnt "f tlt. "bt;tJ;tage 
drop "tqlq- 9t looo of tJre analogous electric

analyser was of the order .?^ii "t"- "irti"rt 
is negfigible' Rtjlction rado (u:efll^-blld

UJU', t"rt.ay has been observed to be around 80%, io reduce the ratio, experiments usrng

fi".- ."titt- i" series with special type of filament bulbs are in progress

44



TABLE
Details of Pilot Zone at Shankar Nagar, Nagrur

Sl; No Particulan Rcmarks

5.

Population

Total lcDgth of
ttrc mainr.

Alca of tlc zoDc

9. Minimum night
flow on
26"2-r983
Nidt flow aftcf,
ltol>coct! dosed
on 26-2-83

Total No. of hourcr 302

Total No. of housc-
sctvicc conacction

Total No. of valver

Total No. of
framc hydrants.

Watcr 8upply per
capita pa day
(r982-83)

2480 + 218
(Docrtic + Floatiug)

4t77D

13,52 hcctarcr.

r60 Ut/caplday

205 lit/caplday

175 rit/min (23S8 pn)

l42litlmin (r900 sph)

It includcs l/2" dia. 985 No!.
It includcs !/4,' dia. 6 Nos"

Inclurivc of bypass valver.

i. Rclidcntial (mortty occupicd on hirc by
ren nt ) uppcr Diddlc clas.:

ii. Educational InrtitutioD! (School, agriq -
tulal collcgcr, ctc.).

Diia, of main raricr fi@ 50mm to 225mo.

Allmafuu, upto 80mn dia. arc calt iron rvith
rpigot a|td Eoclct l€ad joinB and othco rc of
G.L frxturc&

Multi-.tqcycd buildiDg (up to 3 ctccycd) all
fcnccd witl locking gate! (it inclu&s Scbool
and Corporatio Park alsol

All arc
mct6cd.

Before coEmcncement of pench Water Supply.

Aftcr cornmenclrnent of pcnch Water Supply
(based on actual flow mealured ilto tlc zoDe
through bulk met6r).

6. 25

TRAINING
2.4.O7 : Effect of air pollution on vegetation near thermal power planG

Gaseous and paxtiflrlate matter areteing emitted from thermal power plants.studieson air, water and soil qualitv around a thermi poo,r., plurrt f,.Urrg a present cap.acity of080 Mw were conduct;. lt'is ob-served Ja;;';;;#; 
"ontrol 

station rocated in up-y:9 -t:..d"" (5000 Msw) has 0.01 pp. rurpi*iioiii. *-. the most poluted station(500 ilIE) has 0.45 ppm surphur aio*i-d. "onc!'*d; w.r; characteristics of we's showhigh turbidity and conductivity. concentrations 
"r ,"r. -"i", erements like Na, Mg andsilica in the river water have increased two to tt,,.troia"lr, 

"o-p.riron 
to the data obtainedtwo decades ago- properties of.soil mixed with flyash;il; il", *u,.. nJi-r[;;;;;;decreases as the flyash content in ttte soit irroe*.sl;;.;;;;* amended soils reduced the
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sermination capacitv,of wheat and cotton seeds' The soil qualities will be \tfr91 at-taei

iince flvash is contiiruously getting depositcd on the soils' Also, water mixed wrtrr uyasn

;;;;;J;; the nearby farm wh'ich poles soil and water pollution problems by percolation.

2.4.O2 : Chemical natrre of clays and their effect on coagulant doses

Svnthetic clays-monfirorillonite, be"tonite and kaolinite which were the predoni'

"*, d;1;;;'f;i;-*ii;;;dil ."'lit' ""ttt 
coagulated at different pH varying from

3.0 to 10.0 and in presence of &fferent concentrations of bacterial cdls. coagulaton

curves drawn indicate differential soil-bacteria sorption and the resulting suspension govems

the dose.

O128 A: lmpact of refinery emission on vegetation

Survey of available flora was conducted in the downwind and upwind direction of
the refinery at Mathura. Sampling sites at l0 km' distance have been selected' Plant species

,.t..t.d ur" Mangiferu rzdtca lMigo), Azadirechta dzdrca (Neem)' Dalbergia :tj1-(Sitt")'
Poinciana regra (Gul Moht), Casuina, Eucalypttts, and Calistemon sPP' (sotue ottiTl 

- ^,-.
A felv seasonals (iennia arrd Portulaccal arc being grown * th:se simPTg 1",:Y

rvhere air quality is also being monitored' Sulphate- ion rate candles have been rnstarred'

Montlrry samptes are bring aialysed for chlorophyll' carotenoid' sugar' Protcins ascorbic

acid arrd sulpnate'
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R&DPROJECTSCOMPLETED

0122 : lmpact of Stack and Fugitive Emission from Cement plant

^ T. ambient air quality as well as stack and fugitive emissions around M/s Andhra
cement company Limited were assessed. The fugitive imission sources such as toar yard,
coal mills, packing house, cement mill roof, crusher, entrainment dust due to truck mcrye-
ment were identified and sampling was carried out. The total emissions were computed
which worked out to be 174.4MTlday.

A few sites were selected to monitor the fugitive dust sources rike coar m I, raw-
mill, cement mill and packing m l. one treatment it each site was arso monitored. ?he
ambient air quality was monitored to assess the impact due to emission from the cement
plant. The total emissions from the plant were forind in the range of 62-170 MT/day in
addition to emissions from the packing plant. It was found that emfssions were high'mainly
due to poor performance of s"et t_ling chambers and cyclones, Ihe dust levels insid;he;l;1
were as high as 21,500gg/m5 due to fugitive sources of short stacks. The levels oi sus-
pended particulate matter (SPM) around the plant exceeded 100 pglm3.

A well designed ventilation system and side protectioir oith" .orr*,eyo, rystem and.
otJrer recommendations to reduce the fugitive emissions and dust levers inside'the plani
were made.

U215 : Air Quality Study at Indian Oil Corporation Haldia Refinery

Management of Haldia Refinery of Indian Oil Corporation Limited requested.
NEERI to provide expert advice on estabrishment of an Air g,rutity Iuot ito;ng Network
around the refinery. For this purpose air quality data was collected foi one vear. 

-
During the studies, sulphur dioxide (SO2), nitrogen oxide (NO*), suspended parti_

culate matter (SPM) and sulphation rate were moi-itored. 
-

- -,_ 
Metcorological data such as wind direction and speed, temperature, humidity and

rainfall were also collected from a central station located ai tlre refinerv.
Sampling procedures and analytical techniques adopted were based on manual

operations ald chemical analytical methods as follows:

Parameters

Sulphur Dioxide
Nitrogen Dioxide

Suspended Particulate
Matter (SPM)

Sulphation Rate

Methods

Pararosaniline Method, ISI

J.H. Modified Method
Filtation Technique using Hi-volume
Sampling Method, ISI

Lead Peroxide Method.

Samples were collected on four-hourly basis for SO2 and NOx with six samples
sequentially collected during Z4-hour interval. SpN{ sample was colleited on a 24_hour
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continuous basis, Sulphation rate was measured by exposipg the lead peroxide candle on

the first day of the calendar month and removed on the last day of the sarne month.
Ihe studies revealed that during March thrciugh september the prerrailing

Southerlyy winds carry emissions towards residential area in Durgchak. As this period

is a niny season, tlle wash out of Po utants miglrt take Place' It was found that meteoro

logical conditions were favourable for adequate dispersion and dilution' However, it was

,r-,fg".t d that the m<initoring progrirmme should be continued for one more year to estab-

lish the baseline da6.

0127 : Air Quility Studies in Cochin Port and Neighbourhood

Ai, Qrralrty in and around the cochin Port area was studied to assess the impact

due to handling of ore.
Air Qualipy was assessed based on the levels of suspended particulate matter (sPM)

and sulphur dioxide (so2) by collecting samples periodically at six monitoring stations.

Suspended pnttiirlaie matter (SPMtapp-ared to be the predominant q"]ltoit F'
annual aveiage concentration of SPM varying from 100 pg/m5 at SHO to 154 lrglmc zt
Vishwa Niryita site adjacent to FACT warehouse recorded consistently high level of SPM.

The monitoring sites in Naval Base area recorded moderate levels of SPM. The avefage con'

centration of SPM in winter season was found higher.

the meteorolosrcal ilata indicated that stable atmospheric conditions prevail for
nearly 3b% of the tim-e .ru*ng the year, as tSis does not permit effective dispersion and

dilution of pollutants releasid--into the atnosphere, the condition will lead to smog forma-

tion and griund level fumigationlarticularly during winter season' Sulphur diox'de values

were beloiv ttre limit of 80 ggilm5 normally allowable in this region. The gro'nd level con-

centrations of SpM would irrct 
"s. 

,'d.t the prevailing meteorological conditions for

which precautionary measwes have been suggested.

O5O1:SlowSandFiltration:(ResearchandDemonstrationProiect'lndia)

An integrated research and demonstration on slow sand filtration was taken uP by

NEERI in colla'boration with the Intemational Reference Centre for Community Water

Supply and Sanitation (IRC), the Netherlands. The overall object of th-e-.n1ojec1 yas to

,Ji"J afr. present kno;ledge on the subject of slow sand filtation, establish and demon-

strate undei tropical conditi-ons, its efficacy for txeatrnent of surface waters and to promote

its large scale application for rural water supplies in developing countries' The project was

implemented in two Phases.
In the first phase, literature and field survey w:ul carried out to review the current

status of slow sand filtration practice in India and identify areas of further research and

development. Applied research on pilot and full scale units was undertaken with special

;ph;. on par'aineters that influence the performance of slow sand filters and their cost.

rn'trre n$rt of th. nboln , guidelines were formulated for rational design, construction,

operation and maintenance of slow sand filters'
ln order to test the guidelines developed from t}le first phase study-and to d€mon-

.o"a. ,-C". prevailing local-conditions tht tific"ty of slow liltration to policy-maken and

;;;; ;pply' ptofesslonals and enginees,, f:"I 
"il]-1ct 

demonstration plants (VDPs)' one

.'J-". iJ,h"""- (Anclhra Pradestr-'), ALub Sahar (Harvana)' B"rytq& Qtaharas]rya) 
ud

i;.;;;;;d""patl g"mit Nadu) were constructed. These installations designed to cover

, *JJ ,fu""y oi local'conditions, ioth technical and sqcio-economic, were studied for their



pedorrnance over a period of two years. Health education and community participation
prograrnmes were integrated witlt the theme of slow sand filtration and implemented in
the project villages. Guidelines for cost effective design constructiorl operation and mainte-
nance of slow sand fiIters have been recommended.-

As part of Phase II activities, progress of the project was reviewed, guidelines were
developed for future implementation of slow sand lilters and rural water supply schemes

in general and an implementation strategy with regard to technical, social and economic
aspects were indicated in consultation with representatives from Thailand, Sudan, Kenya,
Ghana and India where work on slow sand filtration was in progress. Extensive discus-
sions and exchange of vrews between engineers and scientists on various asp€cts, resulted in
a set of conclusions and recommendations. Further areas of research and development
were also identified.

The strategy followcd for the development, testing and evaluation of the various
technical, organisationat and social aspects of the programme at local and national levels
has served as a model for future large scale implernentation of rural water supply pro-
grammes. The project is also an example of how technical cooperation among developing
countries can play a vital role in evolving appropriate treatnent technologies in water
supply of common concern for mutual benefit.

O5G) : Dwelopment of Simple Metho& of Water Treatnent (Package Water Tr€atment
Plant)

The studies were carried out to develop a system to treat surface watcrs of high
turbidity with provision for chemical (alum) dosing floccr:lation, darification and filtra-
tion in one modular unit. The use of unconventional coagulation/flocculation system, elimi-
nation of mechanical equipments (excepting valves) and sirnplicity in operation are the
special features of the design.

The unit has been designed which consists of two concentric cylinders of G.I. sheets,
hopper, valve at the bottom of hopper and filter.

Raw water dosed with coagulant chemical enten tlte rmit at the bottom of the
hopper and flows upward through the pebble bed where coagulation and flocculation takes
place. The pebble bed and space above fimctions as a sludge blanket darifrcr, The clarified
water then flows down the filter in the annulzii spae bctween the cylindrical portions.
The filtered water was collected from the oudet provided just abov€ tlle sand lcvcl of the
filter.

The package plant developed and tested in the laboratory was formd to treat satis-
factorily surface waters of high turbidity to produce settled and filtered waters of turbidity
always less than 20 NTU and I Irl'IU respectively.

The technique thus adopted in this unit for flocculation and darification and frltra-
tion has bcen formd to overcome the problems of process rdiability which is generally low
with most of the conventional package plants. From the studies, thg design criteria have
been suggcsted for package unit for field application and/or mass scafe production.

1 11 7 : Solid Wastes Collection and Transportation: Pilot Study at Calcutta

A programme was carried out for improvement of solid waste management and to
develop techniques appropriate to t}e dimate, waste characteristics, transport and socio-
economic conditions prevailing in the city and its environment. Evaluation and standardisa-
tion of equipment and t€chniques formed were also carried out.
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Alocalitywithabout30,000populationrepresentingalltherelevantactivities
was selected for this sfudy. A socio-economic survey wix carried out'

Twelve samples of refuse were collected and were analysed for-pH'^moisture con-

tent, organic matter content and NPIC The average density was found to be 608 kg/mr'' "D*i"g the study, trial was carried out for house to house collection rystem, appli

cability of the method and modifrcation needed.

Preliminary surdies were carried out to decide whether polythene bags or paper

bags or metal containers strould be used by individual house-hold for the storage of waste.

Also a trial for community bin system in slums was undertaken'

The study indicated that tlre residents were hesitant to locate the community

bins near their house mainly because of their fear that the containert may not be_ deaned

regularly. If regular service is cnzured the residents are cooperative, the G'I' bins were

found to be easier to handle but get conoded and stolen'
The RCC. containers wlre found to be durable but heavy and hence acceptable

size and type needs to be arrived at in the pilot study'

1431 : Aluminium Chloride at Coagulant in Water Treafnent

The study was carried out to evaluate the usefulness of aluminium chloride as a

"oug.ll^t "rrd 
to'.o-p.re its performance with aluminium sulphate in removing turbidity' 

.
Ihe pH basicity and turbidity of the test water was in the range 7-8'5' 100-150 mgf

as cam3 
"ria 

ao-s*o 
'r.r.ru 

for r,vhich black cotton soil'was chosen, During the ex*riment,

,*Uiaity".n 
"" 

evaluated. Laboratory tests were carried out using Phipps and Bird Multiple

Stirrinc Device (Iar Tester).- 'To evaliate the performar,ce of aluminium chloride, a series of jar tests were con-

duced using waters having different turbidity and compared with alum'

nxferiments revealed that for achieving a particular residual turbidity range, tne

quantity oi efCf3 required was always less than that of alum' The data showed that the

r'atio ofthe quantity o] alum to AICI3 varied betwe€n 1'41.2 to 4'000'

ffr. nat*i all€Iinity requir-ement was 1.13 mg (as CaCO3) Ptr:nS mq oj.anty'

drous AlCl3 applied as iompared to 0.51 mgn alkalinity, 
-per 

each mg of alum' Takingthe

;;;;";# value of Alum/AICX3 as 2.56,7 , the equivalent alkalinity consumption when

ir- w"" used was (2.367 x 0.5f ) l.tf mg and was $eater tJran 1'13 mg with AlCl3' 
-

The studies proved tttat ,lttl3 acied as a good coagulant over a wide range of turbi-

dity and performed L efficiently as Jum' The requiremeht was approxim4tely 2'4 times less

th; th; of alum. It produced floc as good as with alum and the sctded water turbidity

quality was better. It consumed less natwal dkalinity than with alum for the sarne per-

formance and had a great potential as a supplemint or supplant to coirventional alum'

2.4.OI : Preparation of Pyrochar (Active Charcoal) from Solid Waste

Studies were conducted to see whether pyrochar obtained from tyPical industial

waste (paper mills primary sludge) could be used- as adsorbant' Experiments were also

carried oui to see thi possibility to improve the pyrolysed product'

Primary sludge from paper ,,'ill *"t pyrolysed at ?00oC The yield was 507o' The

pyrotyr.J proirr"t iu, analysed for chemical 
-co.mnoli.tion' 

phenol and iodine- number'

"otoo. 
r.-o*t 

"apacity 
for malachite green, methylene blue and lignin and ph:":li":"1:"1'

It was studied for characteristics of raw waste and its ash in % dry welght' Analysls

of gaseous products dwing pyrolysis at different temPeratures and in per ccnt dry basis



was studied. Phenol value and Iodine number were ll2 and 584 respectively. percentage
of colour removal for malachite green observed was 97.47a The pyrochar showed the
c,oD removal capacity Adsorption of chromium with different carbon doses showed an
increase in percentage adsorption.

Pyrochar prepared from paper rnill waste. was found to be effective in removal of
colour, turbidity, hea.vy metals, phosphate and was also found effective in adsorbing SO2.

6.7.O3 2 Performance Evaluation of Vegeable Tanning Effluent Treatnent plant (Anaero-
bic Contact Filter Process) at U.P. Tannery, Jajmau, Kanpur

Based on the extensive laboratory studies on the treatnent of vegetable tanning
effluent, a full scale beatuent unit was designed. The following parameters were evaluated
for both the feed and the effluent from the svstem.

(1) Temperature,
(2) pll,
(3) COD (2 hrs. dichromate reflux method),
(4) BOD (5 days, 20oC), and
(5) Tannin as Tannic acid-

The data revealed that the pH values of the feed varied between 6.2-2.0 nnd those of
tJre effluent 6.7-7.0. COD values of feed varied between 5315 mg/ to 6904 mgl with an
average of 5913 mgl. the @D of effluent varied between f 806 n;A to 2408 mg!.

The BOD value of feed ranged betw€en 2225 mgll to 5000 mg/l and tlose of efflu-
ent between 566 mgfl to 1125 mg[. Va]ues of tannin in feed varied between 9b0 mg/l to
1250 mgl and those of effluent between 330 to 460 mg/I. The per cent removals of tannin
were recorded to vary between 53.68 to 73.6.

It was concluded thar tJre results obtained in laboratory studies are very largely re-
producible in the field also on a full scale plant and justifiably expected to replice the

'conventional process of treatment. The advantages of this method over the corrventional
Process are:

1. cuts appreciably the requirement of land,
2. the unit is compact one,
3, undesirable odour and rmaesthetic sights of open lagoons are eliminated, and
4. byproducts like methane can be collected as tlis is a dosed system.
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APPENDIX.IV
SPECIAL REPORTS

' SponsorreElDstifrtte

Sl. No. Title Sponsor

1. 3.

I Treatment and disposal of Hutti Gold Mines Ltd.,
wastewaters, Raichur (Kamataka).

2 Treatment and disposal of Gwalior Rayon Silk
wastewaters from staple fibre Mfg, (Wvg.) Co. Ltd.,
factory, Nagda Nagda (Madhya pradesh 

).
3 -Aluminium Chloride as coagulant Institute proj€ct.

in water treatment.

4 Treatment of vegetable tannin Institute hoject.
effluent by anaerobic contact
filter process - Multiple Unit.

5 Impact of stack and fugitive Andhra Cement Company Ltd",
emission from cement plant. Vijayawada (Andhra pradesh).

6 Air quality study at I.O.C Indian Oil Corporation,
Haldia Refinery, l98l-82. Haldia Re finery (West Bengal).

7 heparation of \rochar Institute project.
(activated charcoal ) from
city refuse.

E Sblid wastes collection and Calcutta Metropolitan Development
transportatidr : Prlot study Authority (CX\,IDA),
at Calcutta. Calcutta (West Bengal).

9 Evaluation of rural water supply central public Hearth & Environmental
schemes in India. Engineering Organization (CpIIEEO),

Ministry of Works & Housing, .

Govt. of India" New Delhi.
10 Water quality survey of the Calcutta Metropolitan Development

Hooghly estuary (In five Authority (CX\4DA),
volumes). Calcutta.i(West Beng-al).

1l Slow Sand Filtration - Research International Reference C€ntre for
and Demonstration Project - India, Community Water Supply &
Final Rcport. Sanitation.

The Hague, The Netherlands.
f X Development of simple methods of Institute project.

wa&r txeatment (Package water
treatment plant).

13 Air quality studies in Cochin Port Cochin port Trust,
and neighbourhood. Cochin (Kerala).



Condrtt{ry

Sl. No. Title Constrltee

I Susgested pollution control M/s Bharat Aluminium Co. Ltd.'
measures for Orissa Aluminium New Delhi.
Complex.

2 Characterisation and trcatnent of M/s Kuriar Abraham Pvt Ltd. Co.,
wastewaters from rubber factories, Nagercoil (Tamil Nadu)

3 The existing water supply rystem Ordnance Factory,
for the ordnance factory, Itarsi (Madhya hadesh)
Itdsi (lvLP.) - Some obsewations
and suggestiors.

4 Characteristics and treatment of United Bleachers Ltd.,
wastewaters. Mettupalayam (Tamil Nadu)

5 Treatmcnt & disposal of waste- M/s Motilal Insecticides Ltd. 'water. New Delhi.

6 Night soil Bio-gas Planr Sulabh lntemational'
Patna' (Bihar)

7 Treatment of wastewaters from Madhya Pradesh Consr.rltaacy

the proposed leather complex at Orgurisation (MPCON) Ltd'
Devas. Bhopal (lvLP.)

8 Selection of air pollution Reserve Bank of India,
coirtrol equipment for existing Bombay (Maharashtra)
incinerators.

!
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Sl. No. Author(s) Title of Paper Published in/
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3. +.

Animesh Kumar,
Hasan. M.Z. &
B.T. Deshmukh

An improved flameless
atomic absorption
spectlophotometric
method for the determi-
nation bf Aluminium in
sludge and water.

Environmental
Pollution.

Prevention & Control
of water pollution in
Bengal.

Water pollution in
mining industry.

Point discharge
current studies near a
large pollution source.

Some observati ons on
the effect of tempera-
ture on cellulase activity
during aerobic com-
Posting.

Bacteriological assess-
ment of coastal water of
Greater Bombay.

A Short term study on
the pollution status of
River Ganga in Kanpur
Region.

Indian Science Congress at
Tirupati, Jan, 3-8, f gEg.

Basu, ,A-IC &
Biswas, ,4,.

Basu, A"IL &
Biswas, .{.

Basu, .{.K.

Science Fair of Young Scien-
tists Association at Calcutta.
Feb. 4, 1983.

Dhanadhanya, (Govt. of India)
Special Number in Jan, f983.

Seminar on Health Problems
of Mining Indushy at Jensa,
Orissa, Oct. 19, 1982.

Journal of Radio & Spacc
Phys., 11,9l-95, 1982.

J. of llstitution of Engineers
(India),63, EN 1, 4549, Oct.
1982.

Bhave, V.R.,
Koparkar, P.V. &
Navaneeth, G.N.

Bhoyar, RV. &
Bhide, A.D.

Chandorkar, (Mn.)
A.A. & Raman, V.

Chattopadhaya, SN.,
Routh, Tapan,
Sharma, V.P.,
Arora, H.C. &
Gupta, RK.

Indian J. Environ. Illth., 24 :
r07 (19E2).

Gvic Affain, 30, Aug. 19E2.



4.
l.

l0

. Deshkar, A.\[.,
Saxena, K.L.,
Chakrabarti, T. &
SubrahmanYam,
P.V.R.

Deshpande, C.V.

11. Deshmukh' S.B.

12 Deshmukh, S.B.

(haracterisation and
treatm€nt of OPinm
alkaloid processing
waste water.

Indian Association of Water

Pollution Conrol (IAWPC),

Technical Annual, IX; 64

(rs82)

Studies on Ianthanide All India Symposium on

mixed diacetyl monoxime Mixed lignd chelates at Aur-

N-phenylurea & N-N-di- angabad 
-during Nov'l'3' 1982'

phenylurea comPlexes.

Anaerobic treatment of Indian J' Environ' Hlth'' 24'

Rayon Grade Pulp Mill 20r-205 (1982)'

Wastewater - Some asPects

of nutritional requirements.

Laboratory techniques in Workshop for Pollution Con-

wastewateranalysis. trolEnforcementPersonnel
organised bY Central Board

for hevention & Control of
Water Pollution held at
NEERI, NagPur'SePt'21-28'
r aRt

Water works wastes - A Seminar on Environmental
potl.,ior of ,e".ining Problems in Maharashtra at

water body. - Karad, Dec' f8'19' 19E2'

Air-bome Manganese level Indian J'Environ' Hlth" 24(1)'

in surroundings of ferro- 31' 1982'

manganese factorY'

Study of pulp & paper IAWPC Technical Annual, IX3

mill wastewater from 1982.
Titagarh Paper Mills.

Solar evaporation ponds All-India Seminar on Con-

for teatrirent and dis- scrv-ation of Energy & Rc-

pocal of complex warte sources in Env' Engg' Sys-

waters. tcmr, APril 10-ll' 1982 at
NagPur under ausPlces ot
Institution of Engineers

(Ltdi")'

l3 Dhage, (Mrs.) S'S"
Param asivam, R.,
Andey' S.P. &
Ravindra Rao' R

Dharm adhikari' D.lvI'

& Yennawar, P.K.

Dhaneshwar, RS.,
Basu, A.IL
Deshpande' A.W.,
Molla, S.H. &
ChattopadhYaYa, N.

Gadtari' S.K. &
Raman, V.

14.

l5

16



l.
3. 4.

18 Ghosh, T.K. & Fertilizer values of Indian J. Environ. Hlth- 24(2):Kshirsagar, S.R sewage sludge o"*.,r_ isioe , lrsszy.lated in stablisation ponds.

19 Ghosh, T.K,, Studies on heavy metals Indian Science Congress atKshirsagar, S.R, i" d.p*it.d .r,;;;; iolo"o,.yan. 3-8, 1983.Kshirsagar, D.G. & bottom soi.l of sewaseAnimeshKumar. stabitzationoonJ-"-

Determination of
g:glyinwater.by ffT{*J.),rndustrv, 

27(r):
ltarneless atomic absom-
tion spectrophotometr!.

It-l:l::" thenastv science Reporter, 19(6), s48-carcrnogens. 35f (lgg2):

Sodium interference in ld- . S.i.rr". Congress atflarneless atomic absorp_ Tirupati, Jan. g-S, lgg3.
uon sp€chophotoEefy
(AAS) determinati on of
lead in water. Its suppres-
sron by matrix modifica-
tion.

Atomization of lead in Symposium on Microanalvti_
::t::':l*of comprex .ar cr,.rnirt lo;;;;;il.
#:.1'i#SilH:'H- l1'#: P'.'id'";-di;:
spectrophotometry.

Heavy metals in urban Sc*,# ."p-pri* ;,;;;u,, 
*r"*T: S-"iii;:ffil1
*J"T 

* Dec. lE-te, 1982 at

25. Hasan, I{.2. & . y
pande, s.p. nlll:"nit,ttyoy t seminar on status & impact of:avy metals in Vena heav*"t., *,o,k", Nugp-*l ;"#"T-t ffji:r?Hl"
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17 Ghosh, ,4-

20. Elasan,M.Z-&.
Pande, SJ.

Ilasan, M.Z. &
Pande, SJ.

Hasan, MZ. &
Kumar, ,{.

Hasan, MZ &
Kumar, A

Effluent Standards. Worlshop for ,.pollution 
Con_

trol Enforcement personnel,,
organised by C-enfal Board for
Prevention & Control of Wat€r
Pollution at NEERJ, Nagpur.
Sept. 2l-28. 19E2.

2r.

22.

23.

24. Hasan, MZ. &
Pande, S,p,
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27.

28.

29.

26. Hasm,NLZ.

Jothikumar, N. &
Kristrnamoorthi,
K.P.

Joshi, (Miss) N.S.

Dhage, (Mrs) S.S.

Kelkar, P'S. &
Paramasivam, R

Kalyankar, S'D' &
Kankal' N.G

30. Kankal, N.C &
Kalyankar, S.D.

31. Kankal, N.C

Kaul, S.N. &
Ramur' V.

Kaul, S:N. &
Sestradri' C.V.

Kaul' S.N.'
tvlanuel' ,4'.C &
Raman,V.

35. Kaul' S.N.'
Kumaran, P.,

P3ndey' RA.'
Suramakar, N'G.'
Parhad, N'I!|. &
Raman' V'

Importance of Pure
chemicals in analYsis.

Evaluation of toxicity
of ammoniacal fertilizer
effluents

Water quality dtanges
during Slow Sand
Filtration

Effect of different saline

conccntratiotr dr egg

hatching of Camallanides

sp.

Free arnino acids of
Tangua anomala
(Linstow 1904).

Chemical Era, lE(E), 192'193
(1e82).

Environmental Pollution - An
Intematioral Scrier 'A' 30' 77-

86(re83).

Indian. J. Environ.Hlth4 2a (a)'
(re82).

Marathwada UniversitY Jour-
nal of Sciencc, XXI' Sci. 14'

Journal of BiologY, III' 3

(1eE2).

Osmoresulation & Marathwada Univenity Jour-

suryival"ratc of Tangua nal of Science, )O ' Sci' l'f'
anomdla (Linstow
1904) in vitro.

32.

33.

Measurement of energy Technical Annual of Institu-

inJioi 
".t"tiott 

i" 
*' 

tion of Engineers 0"9:]'

".'r"ri"" 
t-t. Nagpur Centre' April 13'1982'

Mass culture of Algae National Confercnce on Bio-

using a helical coil technology, Punjab University'

t.".t.. Chandigarh, March 13-15'

r9E2.

Effect of temperature IAWPC Tcchnical Ar'nual' D(:

on the Arrhenius constant (1982)'

for mass uansfer of oxYgen

and biological reaction rate

using a surface aerator'

BioOxidatior of Phenol Annual meeting of 
- 
qdiT

iv.ilJ,*iJ"ag" T;Jlh:L*f","d"*mPlant' l"o'l;;;*-utrivcnitv,
WJtair on Jur'r! 7' f 983'
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36. Kumaran, P., Continuous flow tank IAWPTC Tccbnical Annudr IrC
Kaut, S,N., reactor for phenol removal (1982).
Pandey, RA., by an activated sludge
Deshpande, V., plant.
Shivaraman, N.,
Parhad, N.l!L &
Rarnan, V,

37. Kumaran,P. & Yeast tcctnology in VIIIth International specia-
Sundarecan, B.B, environmental pollu- liscd symposiu"' on Yeaots,

tion control. Bombay, Jan. 24-28, 19E3.

38. Kulkami, D.N. & Sodi,"" aluminate as J. fnstitrticr of Engineen
Bulusu, ICR coagulant and coagulant (India) 63, EN-4,22-28, Oct.

aid in turbidity removal - f982.
l,aboratory studier.

39 Kshirsagar, S.R, Conservation of encrgy J. Institution of Engineers
and resources in water (India), furil, 1982.
suppfy systems.

40 Kshinagar, S.R. Rernoval of colour in J. Imtifiltidr of Engincers
tertiary trcatuent of (India), 62(2), f 982.
sanitary s€wage chemical
methodc.

4L Kshirsagar, S.R, Some measurcs for eco. J. Institution of Enginccrr
nomising tucl oil con- (India), 62, f 982.
sumption with spe.irl
referencc to Tcxtile Mills.

42 Kshirsagar, S.R. Evapontion control as J. Indian Watcr Works
a me:ulure of conserya- Associatio XVI, Jan. -
tion of watcr. March, 19E3.

43 Ir-shirsagar, S.R, Problems in operation & National Scminar of InstL of
maintenance of sewage Engre. at Bangalore, Fcb. 25-
treatmcnt plants. 27, 1983.

44 Mariappan, IVf, Indian capability in Proc. of Indo,US Workshop
monitoring watcr & air on ccological managemcnt.
pollution. LLft., Bangalorc, March 4,

r964.
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45 lvlhaisalkar, V.A.,
Paramasivam, R- &
Dhage (Itlrs.) S.S.

Moghe, G,q'.,
Gavane,,A'.G.,
Bakde' SN. &
Kathuria, A.K.

Moglre' G,{-,;
Tha.kre' (Mrs) R.A.
& Ramteke, D.S.

Muley, V.U.,
Dixit, R.G &
Bhide, A.D.

Murty, Y'S.

OlaniYa' I\iLS. '
Pendharkar, A.V. &
Bhide, ,\D.

Olaniya, M.S.'
Shekdar, ,{.V. &
Bhide, A.D.

Pampattiwar 
' 
V.L

Package plants for rural
water supply.

sted Mills waste treat-
ment and disposal.

Adsorption of SulPhur
dioxide on pyrolYtic
char made from PaPer
mill sludge waste. ,

Cftranges in leachate
characteristics during
passage through
different soil strata.

Development of low
cost biogas plants uder
Karimnagar Project.

Evaluation and esti-
mation of heavY metals
in city refuse.

Chemical test to assess

degradation dwing
aerobic comPosting.

On laboratory
techniques in air -

quality monitoring.

Studies of trace metals
in grotmd waters.

Comm onwealth Science

Council lrorkshop on Rural

Drinking Water SuPPIY,

Madras, MaY 10-13' 1982.

National WorkshoP on 'En-
vironment heserwation' orga-

nised by Rajasthan State

Board for Prevention & Con-

trol of Water Pollution' JaiPur'
Oct.2r-22, 1982.

Seminar sponsored bY Indian
Carbon SocietY, New Delhi,

Dec. l5-18, 1982.

J. Institution of Engineers

(India), 63, EN2, Feb. 1983'

Intemational Seminar on

Water Hyacinth at Regional

Research Laboratory, HYdera-

bad, Feb. 7'9, 1983.

Proc. Seminar on Status &
impact of heavY metal Poll-
uti-on in India, Madras, Dec.
'1982.

J. Institution of -Engineen

(India), 63, EN 2, Feb. 1983'

Workshop for Pollution Con-

trol Enforcement Personnel

organised bY Centrd Board for
Prevention & Control of Water

Pollution at NEERI, NagPur

on Sept. 2l-28,1982-

J. Irutitution of E4ginec,rs

(India), 63 EN 2' 53-58
(1e83).

48
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51

52

5' Pande, S.P. &
Elasaa, lvLZ.
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Pande, S.P,

Pande, S.P, &
Hasan, M.Z.

Pande, S.P.

Pande, S.P. &
Bulusu, K.R

Panicker, P.V.RC",
Gadkarill\ilrs. ) i{uS.,

Joshi, MW. &
Talkhande, A.V.

Paramasivam, R. &
Mhaisalkar, V.A.

Experiences in com-
munity education &
participation (CEP) in
Water Supply & Sanita-
tion Programme.

Slow Sand filters for
safe water in rural
are:ui.

Commonwealth Science Coun-
cil Workshop on Rural Drink-
ing Water Supply, Madras.
May l0-13, 1982.

Commonwealth Science Coun-
cil Workshop on Rural Drink-
ing Water Supply, Madras.
May l0-r 3, 1982.

Modifred Gas absorber Indian Science Congress at
for the Analytical Deter- Tirupati, Jan. 3-g, f 9g"g.
mination of Cyanides in
Drinking Waters,

Study of Heavy Metals Seminar on Status & trnpact
in Rantek Water Works, of Heavy Metal pollution inNagPur. India, at Madras, Dec. l-3

(re82).

.Analytical Quality Workshop for pollution Con_
Control for the Water trol Enforcement personnel
Analysis Laboratories. organised by the Central

Board for the prevention &
Control of Water pollution at
NEERI, Nagpur, Sept. 2l-28,
r982.

Treatrnent of Mine National C,onference on Lead.
Water from Rajpura Zinc & Cadmiurn at Work_
Dariba Mines of M/s. place - Environment & Healti
Hindustan Znc Ltd., Care, at New Delhi, Dec. 14-
Udaipur, Rajasthan. f5, lgg3.

5t

58

59

60 Pathe, P.P,,
Ambekar, (Miss)
I\[.W., Nimdeokar,
N.l!f. & Paranjape,
I\1LG.

On 1,3 5-Triazines J. Indian Chem. Soc., 59 ,
Pt. tr - Synthesis of 2, 670, f9g2.
4-Dithio-3,5-diaryl-6-
phenyl imino-hexahydro-
1,3,5-Triazines & 2,6-dithio-
3,5-diaryl-4ahenyl imino-
hexahydro-1,3,5-riazines.
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61 Pathe, P.P.,
SatyanaraYana'
(lvtrs.) S. '
Deshpande, GV.'
Srinivasan, IvLV. &
SubrahmanYam,
P.V.R

Pathe' P.P.'
Alonc, 8.2.,
Titus, S.K &
Bhide' A.D.

Patil, A'D.'
Alone, B.Z. &
Bhide',{'D.

Water HYacinth as feed

supplement in cattle
drurg biogas Plants.

Intemational Conference on

Water HYacinth, RR.L'
Hvderabad, Feb. 7-11, 1983'

62 Anaerobic digestion
of cotton dust from
textile mills.

Characteristics of muni
cipal solid wastes and

its rrariation in Ptme

City.

Comparison of
different media for
isolatiqr of Salnonella
from wastcwats&

Production of EnergY

(biogas) and Environ'
mental Management m
Rwal Arcas.

Planning consideration
in rural water suPPlY

distribution sYstern.

Static mixer - An energY

saving device in water

and wastcwat€r treat-
ment.

Indian J. Environ. Hlth',

24,4 (re83)

63
Proc. SvmP' on Environmental
Pollution 

-Problems in Maha'

rashtra, Karad, Dec' lE-19'

1982,

ICXURJCRI National SYmPo-

sium on Salmonclla infections
in India, Kasauli, Oct' 1982

Seminar on River Pollution &

Human Health, Banaras tfindu

bniversity, Feb. 20-21' 1983'

Comm onwealth Science Coun-

cil WorkshoP on Rural Drink-

ing Water SuPPlY, Madras'

lvliv r0-r3, 1982.

Seminar on Conservation of
Energy & Resources in En'

virorinental Enginecnng SYr-

tcm, Institution of Engineers

(India), NaPur Centre, APril

10-ll, 19E2.

Serninar on Environmcntd
Pollution Problcms in Maha-

rashtra, Karad, Dec' 18-19'

1982.

64 Patil, M.D.'
Sane, (Miss) GM' &
Parhat, N.t't

65 Raguraman, D.

66 Raman'.{.

o, Raman, V. &
Badrinath, S.D.

Raman, V. &
KaIe, GK.

Evaluation of Sewage

of Greatcr BombaY
for irrigation.
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72

Raman, V.,
Pathak, S.K" &
Deshpande, A.W.

Raman, V.,
Patkie, (Mrs.) S.A. &
Khan,.dN.

Rarnan, V.

Raman, V.,
Patkie, (Mrs.) S.,A.,
Khan, ,A.N. &
Swamakar, N.G.

Raman, V.

Raman, V. &
Kale, GK.

Raman, V. &
Sundaresan, B.B.

Raman, V.

Water distribution
management with
reference to control
of water losses.

Low cost sanitation
by anaerobic filter
system.

fmpact of corrosion
in conveyance & dis-
tribution of water.

Rotating biological con-
tactor, anaerobic uofl ow
filter and Crass'plots
ror sewage treatment.

Appropriate environ-
mental appraisal
approach for siting of
Industry - A case
study.

Environmentally com-
patible approach to land
application of sewage of
Bombay city.

Environmental Impact
analysis with reference
to Indian Context.

Planning manpower,
training & infra-
structure require-
ments for leakage
control programrne.

Joumal of Institution of Engi-
neers (India), 63 EN; l0: 1982.

Second National Conference
on Sanitation held at Calcutta,
Nov. 4-6, 1982.

J. Indian Water Works Asso-
ciation, 15, lf5, 19E3.

IAWPC Technical Annual, Di
73, 1982.

National Seminar on Tnviron-
mental Impact assessmeni for
siting of industry, Anna Uni-
venity, College of Engineer-
ing, Guindy, Madras on Feb.9,
1983.

National Seminar on Environ-
rnental Managemen t, Engineer-
ing College, Trichur for the
Silver Jubilee Celebrations,
March 34, 1983.

National Seminar on Environ-
mental Management, UT,
Bombay, Feb. ll, 1983.

Resource pap€r presented at
the Regional Scminar on .Con-

trol of water distribution sys-
tem'organised by' Asian Dc-
velopment Bank, Singapore,
Feb. 8-l l. 1983.

74

t5
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Sarin, R Evaluation of Iodide
Ion-Selective elctrode
for the determinatior of
ppm levels of mercury
(ii), in water.

Evaluation of lodide
Ion-selective electrode
for the determinations of
residual chlorine in
&inking water.

Measurement of trace
con centrati ons of am-
monium nitrogen in
water : Gas sgnsing
Membrane Electrode
technique.

A modifred TISAB
for fluoride meature-
ments with fluoride
selective electrode.

Reactivation of Ion-
Selective Electrode-
improving the
response time,

J. Institution Chemists

(India), 54, 69 (1982).

78 Sarin, R J. Institution €trcmists
(India), 54' 77 (1982).

Sarin, R. J. Indian Water Works Asso-

ciatior, XIV(a)' 295(r982).

80 Sarin, R J. Institution Chemists
(India), 54, 116 (1982).

81 Sarin, R &
Bhave, V'R.

National Symposium on In-
stumentation at the Institute
of Science, Bangalore, orga'
nised by Instrument Society
of India, June 30 - JulY 3,

1982.

Indian Science Congress at
Tirupati, Jan. 3-8, 1983.

National Seminar on Utiliza-
tion of Orga$ic Wastes at Agri-
cultural Collbge' and Research

Instt., Tamil Nadu Agricul'
firrd UniversitY, Madurai'
March 24-25, 1983.

82 Sharma, H'G &
Rao, D.N.

Shende, G.B. &
Nashikkar, (Mrs.)
vJ.

Morphological responses
of Phaseolus aureus to
SOZ & HF Pollution

Significance of BOD
levels of wastOwaters
in irrigation and crop
response.
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86

87

89

90

Shende, G.B. & Wastewater recycling for
Srmdaresan, B.B. prevention of environ-

mental pollution &
promotion of agricul-
cultural production _ an
appropriate technology
f or developing countries.

Shende, G.8., Optimum exploitation
(hakrabarti, (Mrs.) C., of irrigational and
Kshirsagar, D.G. & manurial potential of
Deshbhratar, P.B. wastewatirs.

Shende, G.B., Prevention of Environ-
Juwarkar,,A.S. & mental Pollution through
Sundaresan, B.B. r€use of wastewaters in-

agnculture _ An inte_
grated approach.

Shekdar, A-V.,
Muley, V.U. &
Bhide, ,{,.D.

Studies on use of
hammermills for size
reduction of refuse.

Srinivasan, M.V, & I!fillion biogas plan*
Kshirsagar, S.R for India -1{n-analysis

for extension progr:nnme.

Srinivasan, M.V. Utilisation of Algae for
waste treatment and re_
Iated by-product
recovery.

Subrahmanyam, Energyfertilizerand
P.V.R.' agriculture in Meso-
Krishnamoorthi, philicdigestivesystem.
KP. &
Sundaresan, B,B.

Subrahmanyam, Wastewarer treatnent
P.V.R., of a Phthalate plasti.
Khadakkar, S.N., cizers, Ethanolamine &
Chakrabarti, T. & Morpholine Manufac-
Sundaresan, B.B. turing Plant - A case

study.

Ist Intemational Symposium
of Environmental Technology
for Developing Countries,
Instt. Environmental Qciences
& Technology, Bogazici Uni-
versity, Istanbul (Turkey),
Jdy 7-r4, 1982.

47th Annual Convention gf
Soil Science, National
Bureau of Soil Survey & Land
Use Planning, Nagpur, Oct.2-4,
1982.

Nationi Seminar on Utilisa-
tion of Organic Wastes held at
Agristtual College and Re-
search Institute, Tamil Nadu
Agricultural University, Madu-
rai, March 2*-25,7983.

J. ilrstituti on of Engineers
(India), 62 EN, 3, r05-107
(1e82).

Biowaste Treatment Joumal,
198r.

Seminar on Biogas Microbio.
logy, at Coimbatore, June,
1982.

Proceedings of the 3rd lnter-
national Recycling Congress in
Developing countries, West
Berlin, 157-162, April, 1982.

Proceedings 37th purdue
University, Industrial Wastes
Conference, VoI. 37, l3-20
(re82).
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93

94

Sundaresani B'B. &
Paramasivam' R

Sundaresa[; B.B"
Paramasivam, R &
Mhaisalkar, V.d

Sundaresan, B.B.'
Subrahmanyam,
P.V.R &
Bhide, .{.D'

Swaminathan, (Miss)

B.V.,Kale, GIC &
Raman, V.

Swarninathan, R.

Water Supply & Sanita-

tion Decade - India: An
over view.

Technology choice for
rural water supply.

Toxic & Ilazardous
Waste Scene in India

Application of setded
sewage to soil columns -

Preliminary studies,

Guidelines on Air
Pollution Monitoring
Studies.

Impact of air
pollution cr
environment aRd its
status in JaiPur.

Pesticide residues in
water resources.

Comm onwealth Science Coun'
cil Workshop on Rural fhink-
ing Water SupplY at Madras'
May 10-13, 1982.

Comm onwealth Science Coun-

cil WorlshoP on Rural lhink'
ing Water SuPPIY at Matlras'

May l0-13, 1962. .

Second Intemational SYmPo'
sium on 'Solid & Hazardous
Wastes' ASTM, PhiladelPhia,
Mardt 1983.

Indian Science Congress Asso-

ciation, TiruPati' Jan. 3-8'
1983.

Worlshop for 'Pollution Con-

trol Enforcement Personne-

organised bY C,entral Board

f.ri Prevention & Control of
Water Pollution at NEERI,
Nagpur, Sept. 2l'28' 1982.

World Environment DaY' orga-

nised by State Board for Pr€-

vention & Control of Water

Pollution, Rajastlan' JaiPur
June 5-6' 1982.

Symposium on State of En-

vironment in India TodaY'
held at Indian Agricultural Re-

search Institute, New Delhi on

the occasion of Ist National
Environmcnt Congress, flec.
28-30, 1982.

hoceedings of Internationd
Conference on Coal fired
power plants and aquatic en-

vironment held at CoPhen'

hagen, Ite nmark, August 16-

18, 1982.

95

96

97

98

99

Tamhane, S.M. &
Seth, A.IL

Thakkar' (lvfss) N.
& Kordawar, V.K.

Thakre, (Mn.)
Rekha,
Ramteke, D.S. &
Thergaonlar' V.P.

Thermal Power Plant
ernissions: Effect on
ecosystem.
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l0O ftakc, (Mrs.) Biomonitoring of auto- Synposium on Environmental
Rekha & mobile exhaust with problems in Maharashtra,
Vittd ltao, I\d. special reference to lead. K:rad, Dec. fE-fg, f982.

101 Thakre, (Mrs.) i) Interaction of flyash Indian Science Congress, Tiru-
Rekha & on the growth of pati, Jan. 3{, f993.
Vital Rao, ItrL Pisum satiotm.

ii) Interaction of flyash on
the growth of Wheat
Plants.
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APPENDIX . VI

SYMPOSIA AND SEMINARS

NEENISEilIINAR GBOUP

Office-bearers :

Ih.B.B. Sundaresan'
Director

Shri .{-D. Bhide,
Scientist & Head,
Solid Wastes Division

(Ex-officio) Chairman

Convcno!

Shri A.S. Juwarkar, Sci€ntist was awarded the Fint Prize of Rs'100/- for Seminar

on .Utilisation oi fop tc Paper Mill Wastewater for Crop lrrigation' ddivered on Feb'22,

1982.
ThefollowingscminarsweredeliveredbyNEERIscientistsandinviteesduring

1982-83 :

Sl.No. Speaker

1. 2. 3.

Dr. P.lvI' Phirke

Prof. G.B. Kadarn, -l
Vicr-Oranccllor, I
Nagpur University. I
Adv. P.N. Grandurkar I

Dr. B.B. Sudaresan J

Shri S.K Kesarwani

Shd V.P. DcshPande

Recorrcry of viruses

from Water & l{astcwater.

World Environment DaY.

April 23, 1982

June 4, 1982

3

4

On-line information rystem.

Treatment of Wastcwatcrs
from Vircosc staPlc fibre
industry-AcasestudY.

Higlr perf orrrancc liquid
chromatograPh;r.

Rescarch on Particulate
Control at RTI, USA.

July 12, 1982

August 20, 1982

5. Ih. V,K Kondawar

Dr. It[B. Ranade'
Environmental TechnologY,

Reserch Triangle
Institutc, USA.

Scpt. 20' 1982

Dcc. 13' 1982
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. 7 hof. .dF. Gaudy,Jr. (i) Kinetic Model for Jan. 5, l9E3
hofessor & drairman completely mixed
Deptt. of Givil Eng activated sludge prooess.
University of
Dclaware, US.A,. (ii) Ext€nded acratid Jan- 6, 1988

Prooess.

E Dr.J.c B6ch Systems approach to Feb. g, l9g3
US EPA, envirqrmental managemenl
'Reccarc.h Triangte park,
Ncth Carolina, USA.
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APPENDIX. VII

MEMBEBSIIP OF INDIAN STANDARDS INS"NTUTION
(I,sI)COMMITTEES

Sl.No. Name of thc Committee, Narne of the NEERI
Committee Number- BCPft-!9$tti:t :

PrinciPal Mcmber (P)

Alternate Member (A)

l.

I Concrete pipes and poles N'lvL Narasimhan (P)

Sub-Committee V"A" lvlhaisatkar (A)

BDC 2:6

2 Sanitary appliances & Water frttings S'R Kshnsagar (P)

Sectional Committee Rc ReddY (A)

BDC 3

3 Domestic & Municipal Water S'R Kshirsagil (P)

Fittings Sub-Committee '4''w' Deshpande (A)

BPC 3:2

4 Water Meter Sub-Committes Y.S, Murty (P)

BDC 3:4 N'M Narasimhan (A)

5 Water Works Fittings Sub'Committee AK' S€th (P)

BDC 3:5 V. HaraPrasad (A)

6 Plastic Pipes Sub-Committee S'IL Gadkari (P)

BDC 3:8 CV' OralaPatirao (A)

? Panel for Water Supply & Plumbing V"{" Mhaisalkar (P)

BDC l3:P4 P' Nema (A)

8 Fhiid llow in closed circuits S'IL Gadkari (P)

BDC l7:3 Subbiah (A)

9 Dilutjon l\[ethods Sub'Committee D' Raguraman (P)

BDC l7:7 A'K' S€fi (A)

10 Water Supply and Sanitation V' Ramm (P)

Se ctionaL Committee S' R' Kshinagin (A)

BDC 24

I I Watcr Supply & Ptumbing Sub'Committee A"IL Scth (P)

BCD 24:1 A' Biswas (A)

12 Drainage Sub-Committee Y'S' Murty (P)

BcD24;2 AX.S€th (A)

l3 Public Hcalth Engineering Equipment - B'B' Sundaresan' Chairman

Scctional Committee R' Paramasivam (A)

BDC 40

3.2.



t4 Water Treatment Equipment Sub-Committee
BDC 40: I
Wastewater Treatment Equipment
Sub{ommittee
BDC 40:2

Cornposition of Panel of Industrial Building
BDC 64:P2l

Guiding Committee for National
Building Code
BDC 64

Panel for Plumbing Service
BDC 64:Pl6

Panel of Environmental Pollution Control
BDC 64:P24

Civil Engineering Division Council
CEDC

Chemical Division Ccuncil
cDc

lVater Sectional C.ommittee
CDC 26

Waste Treatment Methods Sub.C-ommittee
CDC 26:1

Panel for Food and Fermentatron
Industry Waste s

CDC 26:l:2
Panel for Paper and Allied Industry Wastes
CI)C 26: l:3

Panel for Tanning Industry Waste
CDC 26:l:4
Panel for Textiles & Allied
Industries Wastes
CDC 26:1:5

Panel for Dye-Stuff Industry Wastes
CDC 26:1:6/!VG

Panel for Chemical & Allied
Industries Wastes
CDC 26;l:6

R Paramasivam (P)
N.G. Swamakar (A)

V. Raman (P)
S.K. cadkari (A)

It[. Mariappan (P)
P. Nema (A)

S.D. Badrinath (P)
v. Subbiah (A)

M. Mariappan (P)
V.P. Deshpande (A)

S.D. Badrinath (P)
V. Subbiah (A)

A. Raman (P)
M. Mariappan (A)

P.V.R. Subrahmanyam
S.N. Kaul (A)

R. Paramasivam (P)
M.V. Nanoti (A)

,4.. Raman (P)
Convenor
,dS. Bal (A)
MV. Srinivasan (P)
RJ<. Pandit (A)

P.V.R. Subrahmanyam
Convenor

J.s. Gadgil (A)

IfC. Arora (P)
S.D. Badrinath (A)

T. Swaminathan (P)
S.S. Mudri (A)

A.IC Basu (P)
T. Swaminathan (A)

P.V.R Subrahmanyam
D. Seethapathirao (A)

l3

l6

t7

l8

l9

20

q1
(P)

22

23

24

25 (P)

26

27

29
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31

Panel for Fertilizer Industry Wastes

CDC 26: 1:12

Panel for Steel MII Wastes

CDC 26:l:13

Panel for Oil Refineries Wastes

CDC 26:1:14

Panel for Pesticides Industry Wastes

CDC 26:l:17

Panel for Pharmaceutical lndustrv Wastes

CDC 26: 1: lE

Panel for Rubber Industry Wastes

CDC 26:l:21

Water for Industrial Purposes

Sub-Committee
CDC 26:2

Water & Effluents Sub Committee
CDC 26:3

Panel for Methods of Test for
Water & Effluents :

(i) Bacteriologicd & Virological
methods;
(ii) Physical & Chemical methods;

@c 26

Panel for Treatment of Water for
Cooling Systems
CDC 26:P7

Panel for Glossary of Terms for Water

CDC 26:P8

Panel for Drinking Water

CDC 26:Pll
Air Pollutior Scctional Committee
cDc 53

TerminologY Sub-Committee
CDC 53:1

Methoils of SamPling And AnalYsis

Sub€ommittee
CDC 53:2

ILL Saxcna (P)

T. Chakrabarti (A)

J.s. Gadgil (P)
K.K. Das (A)

K.IL Das (P)
A. chosh (A)

Y.S. Murty (P)
Rc. Reddy (A)

S.N. Kaul (P)
T. Swaminathan (A)

C.S.G. Rao (P)

ICR Bulusu (P)
M.Z. Hasan (A)

V. Ranan (P)
D. Raguraman (A)

N.M. Parhad (P)

s-R.Joehi (e)
SJ. Pande (P)

M.V. Nanoti (A)

A-s. Bd (P)
R. Sadn (A)

S.G. Bhat (P)

S.IC Kesarwani (A)

S.P. Pande (P)

R Sarin (A)

B.B. Sundaresan (P)

P.K. Yennawar (A)

V.L Pandit (P)
I\'LS Murthapurwar (A)

P.K, Yennawar (P)

c.IL Pandya (A)

q9

33

,4

55

37

38

39

4l

42
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45 Ambient Air Quality Sub-Committee
CDC 53:3

C.ode of practice for Control of Air
Pollution
CDC 53:4

Micrometerological Technique & Land
Use Sub-Committee
CDC 53:5

Emission Standard for Chemical,
Fertilizer & Petroleum Industrv
CDC 53:P2

Panel for Emission Standards for
Cement, Glass & Ceramic Industries
CDC 53:P3

Panel to Deal with ISO Documents
CDC 53:P4

Solid Waste Sectional Committee
cDc 54

Panel for Method of Sampling &
Test for Solid Wastes
CDG 54: 2:6

Panel for Steel Mill Solid Wastes
CDC 54:P5

Panel for Flyash
CDC 54:P6

Panel for Solid Wastes of Ceramic &
Refractory Industries
CDC 54:P7

Panel for Solid Waistes from Coal
Mining & Washery Industriee
CDC 54:PE

Urban Solid Wastes Sub-Committee
CDC 54:2

Panel for Collection, Transportation,
Disposal & Utilisation of Urban Solid Wastes
CDC 54:2:5

Agricultural Residues and Rural
Wastes Sub-Committee
CDC 54:3

V.L Pampattiwar (P)
C.S.G. Rao (A)

,4..L Aggarwal (P)
G.H. Pandya (A)

V.R Bhave (P)
S.M. Tamhane (A)

R Swaminathan (P)
V.I. Pandit (A)

R Swaminathan (P)
N.S. Phadke (A)

BB, Sundaresan (P)
P.IC Yennawar (A)

A-D. Bhide (P), Chairman

.4,.V. Shekdar (A)

SJL Titus (P), Convenor

V.P. Thergaonkar (A)

S.IC litus (P)
M.S. Olaniya (A)

,dD. Bhide (P)
S.K. Titus (A)

S.Ir Titus (P)
A.D. Patil (A)

,4,.V. Shekdar (P)
S.A. Gaikwad (A)

A.D. Bhide (P)
S.K Titus (A)

A.V. Shekdar (P)
S.A. Gaikwad (A)

C.IC Kale (P)
A-S. Juwarkar (A)
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3.,

60 Environmental Protection Advisory Committee B.B. Sundarcma (P)

EPAC V. F.anan (A)

6l Panel for Test Equipment for Water Quality V'R. Bhavc (P)

LTDC 2l:P3 V.R Aptc (A)

62 Sectional Committee on Water G.B. Strcnde (P)

Requirements for Crops .{,.S. Juwarkar (A)
AFDC 46

63 Meteorological Instnrments S€ctional Committee \r. Muralidhar (P)
EDc 69 M.K. Reddy.(A)

64 Hygienic Codes SubCommittee P.V.RC. Panicker (P)

AFDC 36:5 (Mn.) .{.S. Gadkari (A)

EXPERT COMMTTTEES

Sl.No. Name of the Committee
(AuthoritY/DePartrnent )

Name of the Members/
ReDresentative

3.1.

I Standing Committee of the Construction Director or his rePresentativc.
Dvision of the Bureau of Public Enter-
prises, I\finistry of Finance, Govt of India.

2 Central Board for the Prevention & Contol Ih. B.B. Sundaresan

of Water Pollution, Govt. of India'
New Delhi.

3 Indian National Committee for International fh. B.B. Sundaresen

Hydrological hogramme (CSIR, New Delhi).

4 Indian National C.ommittee for Scope, Dr. B.B. Sundaresan

Indian National Science AcademY,
New Delhi.

5 Scientific Advisory Committee of the fh. B.B. Sundarcsan

National Institute of Occupational
Health, Ahmedabad.

6 Environment Research Committee, Dr. B.B' Sundaresan

Department of Environment.

7 Advlsory Committee on Environmental Dr. B.B' Sundaresan (P)

Planning & Coordination, Department of Shri A. Raman {A)
Petroleum, Mnistry of Petroleum,
Govt of India.



3.Il.

8 Member of Working Group on Himalayan Dr. B.B. Sundaresan
Water Resources for Development,
Planning Commission, Govt. of India,

9 Member of Advisory Committee for Dr. B.B. Sundaresan
Researdr & Development (ACRD) for
Environmental Effects of Water
Resources Projects, Ccntral Board of
Irrigation and Power.

l0 Expert Committee to Monitor pollution Dr. B.B. Sundaresan
Abatement Measures in the Agra-Mathura
Regron.

ll Working Group to examine the Environmental Ih. B.B. Sundaresan
Aspects of Human Setdements, Ministry of
Works and Housing, Govt. of India.

12 Member of Expert Working Group on Air Dr. A.L. Aggarwal
Pollution Aspccts of Rural Fuels Use,
Department of Environment, Govt, of India.

l3 Member of Technical Evaluation Committee Shri GS.G. Rao
to asssess the nature and extent of pollution
caused by M/s Gwalior Rayon Factory,
Mavoor (Kerala), Department of Environ-
ment, Govt. of India.

14 Environmental Appraisal Committee for Shri A.IL S€th
Indwtries hoposed : Irad-Zinc Smelter
at Chittorgarh, Departm€nt of
Environment, Govt. of India.

15 Site Selection Committee for the proposed Shri A.K. S€th
Fertilizer Plant at Sawai Madhavpur
(Rajasthan), Mnistry of Petroleum,
Chemicals & Fertilizers, Govt. of India.

16 Advisory Committee on .Ilazardous 
Dr, p.V.R Subrahmanyam

(lremical Waste Management projebt'
constituted by National hoductivity
Council and Department of Environment.



Name of the Committee/Board

STATE GOVERNMENT @MMITTEES/BOANDS

Name of the Member/

State High Level Coordination Committee
of Science & Technology Research and
Utilisation, Govt. of Maharashtra, Bombay.

Water Resources Management Board,
Bombay.

Advisory Committee for ScientiFrc
Engineering Research Promotion,
Division of the Council of Science &
Technology, Uttar hadestr, Lucknow.

Advisory Committee to assist the
University School of Energy,
Environment & Natural Resources,

Madurai Kamaraj University, Ivladurai.

Technical Sub-Committee of Kerala
State Board for Prevention & Control of
Water Pollution, Trivendrum'

Expert Committec in Air Pollution,
Bihar State Board for Prevention and
Control of Water Pollution, Patna-

Member of Sub-Committee for Framing
Syllabus for ME (Environmentd
Engincering) Course, Bharathiar University of
Coimbatore.

Dr. B.B. Sundaresan

fh. B.B. Sundaresan

Dr. B.B. Sundaresan (P)
Ih. ILC. Arora (A)

Dr, B,B. Sundaresan

5 Shri CS.G. Rao

Dr. ILC, Arora

Dr. I\4 Mariappan
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COMMITTEES OF INTERNATIONAL ORGANZATIONS

Sl. No. Name of the Committee/Board
(Authority/Department)

Name of the Member/
Representative.

3.

WHO/SEARO - Working Group on
Human Ecology and Health,
Metepec, Mexico,

WHO/SEARO - Drinking Water Quality
Surveillance for Rural Community Supplies,
Bangkok, Thailand.

LJNEP/PARIS - Expert Group on
Environmental Management in the
Chemical Industry, Geneva, Switzerland.

Expert Advisor of ATEC (Appropriate
Technology Extension Centre ),
Kathmandu, Nepal.

WHG Expert Advisory Panel on
Environmental Pollution and Hazards.
Geneva. Switzerland"

Dr, B,B. Sundaresan

(yIIIER COMMITTEES

Sl. No. Name of the Committcc (Organisation
Constitu ting the Committee)

Name of the NEERI
Representative

l.

Committee of experts to study Public
Health Engineering problems at Tirupati
Township, Tirupati and Tirumalai
Devasthanam, Tirupati (A,P.)

World Wild Life Fund (India),
Nagpur Branch.

Advisory Board of (i) Journal of
Environrnental Biology;
(ii) Pollution Research.

Board of Environmental Studies.
University of Cochin.

Dr, B.B, Sundaresan (P)
Shri V. Raman (A)
Shd Y.S. Murty (A)

Dr. H.C. Sharma

Dr, K,P. Krishnamoorthi

Shri V.P. Thergaonkar
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3.

5 Member, Board of Studies in Botany' Dr. S'R Joshi
Marathwada University, Aurangabad'
for three years, 1982-85'

6 Member, Board of Studies in (hemistry, Ih' R Sarin

Nagpur University.

7 Member, Institution of Engineen (India), Shri N'G' Swarnakar

CaIcutta.

8 Member, Faculty of Social Sciences & Shri S'G' Bhat

. Member, Board of Studies in Library &
Information Science, Nagrur University'

9 Member, Faculty of Science & Member, Dr' T' Chakrabarti

Board of Studies in BiochemisuY &
lficrobiology of Nagpur University.

10 Elected Fellow of Institution of Shri V' Raman

Engineers (India), Calortta'

11 Elected Fellow of Institution of Dr' (Miss) N' Thakkar

Clremists. Calcutta
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APPENDIX . VIII

HONOURS AND AWARDS

Sl. No. Name Awardflonour/Degree Awirded by/pro-
gamme & purpose

r. 2.

I Dr. H.C. Arora Cash prize of Rs.lb0/- for National Centre for Tech_
extempore lecture on nical Development at All
'Treatrnent of high organic India Convention held on
wastewaters by anaerobic Jan. 7-8, 1983 at Delhi
contact filter process.' and sponsored by All

India Distillers Associa-
tion.

2 Mrs. Bhanumati Swamy Cash award of Rs.250/- for NEERI.
passing Departmental'Hindi
Exam. (Prabodh).

3 Mrs. S.S. Dhage Prize for Best Lecture de- Indian Water Works Asso-
livered at Nagpur chapter of ciation.
IWWA on 'Water Works
Wastes : Studies on Charac-
terization and rccycling of
Alum' on Sept. 16, 1982.

4 Mrs. A-S. Gadkari Ph.D. (Zoology), Topic: Nagpur University.
'Evaluation of Toxic
Effects of some chemicals
on fishes and invertebrates'.

5 Shri S.D. Khangar Special prize for best Tenitorial Army. On the
attendance in 118 Battalion occasion of Territorial
of Territorial Amy. Army Day on Nov. 20,

r982.

6 NEERI, Nagpur 17 prizes (14 for Cactus & Nagpur Garden CXub,(Technology 3 for Succulents). Jan. 9 & 29, f9S3.
Demonstration Dn.)

7 Shri N.S. Phadke Ph.D. Universitv of Pune.
Topic : 'ScientiFrc approach
to astrology with reference
to plane ts and profession'.

4.3.

8l



t. 2. 4.

8 Dr. R. Saxin Plaque of honour. #;':r:ff""ff;t;-t:;
training Programme on

"Analytical quditY Con'
trol" as a Short-term
WHO Consultant, D€cem'

ber, 1982.

9 Ih. S.R Wate Ph.D' Nagpur University'
Topic : 'Studies on Anaero-
bic digestion process :rs

applied to organic matter in
presence of some additives'.
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APPENDIX. X
DEPI,.TTATION ABBON)

Sl. No. Name hogramme & purpose

3.

Dr P.V.R Subrahm anvam (i) Participated in Intemational Recycling
Congress at Berlin, April 2l-22, f9g2.

(ii) Deputed to FRG as Consultant to Task
Group Mee ting of Advisory Committee of
World Bank, April 22, f982.

(iii) Visited institutions in West Germany with
a view to identify possible areas of co-
operation under Indo-German Exchange
Prograrnme, during April, 1982.

Attended meeting of key personnel under
UNEPAATHO/LJNESCOIilHO project on Global
Water Quality Monitoring at Burlington, Canada,
April 26-30, 1982.

Deputed to USA under Indo-US binational pro-
ject on 'Analysis, assessment & fieatneni of
toxic discharges from phosphatic fertilizers and
basic organic chemical industries' for discussion
on fish bioassay, May 8-28, 1982.

Short-term WHO Consultant to Afghanistan for
one month from May 18, f982.

Short-term WHO consultant to Institute of
Hydraulic Engineering, Bandung, Indonesia,
Sept. 2-22, l9E2 and Dec. l-24, 1982.

WHO Fellowship to Netherlands to participate
in l2-week course on ..Assessment and conuol
of inland & surface water pollution',, Sept.2g
to Dec. 7. 1982,

(i) Depurcd to USA under Indo-US bina-
tional project to hold discussions with
EPA officials & finalise report, Oct. 26 to
Nov. 26. 1982.

(ii) Attendcd Inter-Regional meeting on
'Drinking \,vater quality surveillance for
rural community supplies' at Bangkok,
Nov. 29 to Dec. 3, 1982.

It

Dr. S.P. Pande

Dr. ICP. Kristrnam oorthi

Shd V.P. Thergaonkar

Dr. R Sarin

(i) Shri T.IC Srinivasan
(ii) Shri K. Subba Rao
(iii) Shri S.B. Deshmukh
(iu) Shri S.N. Khadakkar
(") Shri S.V. Deshpande

Dr. B.B. Sundaresan



't 3.

Shri V. Raman Visited Singapore to Present paPer ln \:g::d
Seninar on' ''Control of Water Supply distribu-

tion system' and participate as Resource

Speaker, Feb' 8-12, 1983'

Attende d Intemational Symposium on Indus-

trial & Hazardous Solid Waste at Philadelphia'

UiA to pr.r.ttt invited paper, March 6'11' 1983'

Deputed to USA under Indo-US binational pro-

ieci on Analvsis, assessment and txeatment of
"toxic discharges from phosphatic fertilizer &

basic organic 
*chemical 

industries, March 12-18'

1983.

Shri A.D. Bhide
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APPENDIX . X
BT]DGET

Ac tual E xp enditur e 1 98 2 -83

C^apital :

Recurring :

Plan
Non-Plan

Plan
Non-Plan

( Rupees in Lakhs)

40.136
2.686

r6.405
r03.410

Total : Plan
Non-PIan

56.547
r06.096

Grand Total : t62.637

RECEIPIE FROM SPONSORED AIVD CONSULTANCY PROJECTS

1982-83 (Rupees in Lakhs)

Sponsored Projects

Consultancy Projects
31.976

3.057
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APPENDDT -XI

STAFFI

Scientific

Technical

Administxative

Tota]

206

207

r92

rAs on March 31, l98il
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APPENDIX. XilI
VISITORS

Sl. No. Name Date(s)

l. , J.

1 Mr. H.A- Heijncn MaY f 7-19' 1982

Project Manager (SSF)' WHO' IRC
Netherlands.

2 Prof. Guang Hang Zeng June 25, 1982

People's Republic of (hina.

3 Mr. Timothy A. Ayanleye, June 28' 1982

Federal Institute of Industrial Research,

Nigeria.

4 Shri C.D. Oomachen, MLA July 20, 1982

Chairman.
Maharashtra State Board for hevention and

Control of Wat€r Pollution,
Bombay.

5 Smt. Shanti Sadiq Ali Julv 21' 1982

President,
BaI Varsha hatishthan.

6 Shri R. Sundaram Iyer August 13' 1982

Chairman,
Kerala State Board for Prevention and

Control of Water Pollution,
Trivandrum.

7 Shri U. Vidyanathan, August 23' 1982

Adviser (SP),
Planning Commission,
New Delhi.

8 Shri D.K. Mittat August 24' 1982

Secretary '
Govt. of Uttar Pradesh'
Lucknow.

9 Dr. A.H.V. Sarma, October 2l' 1982

United Nations ESCAP,
Bangkok.

l0 Shri Nobert Gerzer October 25-26' 1982
' Geselleschaft fur Strahlen und Umurltfosschug,

Mundren.

. 11 ShriJ.T. Visscher Novembcr 24,1982
WHO IRC,

: The Netherlands' 
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APPENDIX - Xil

DISTINGUISHED VISITORS

SI. No.
Date(s)

Smt. Indira Gandhi,
Prime Mnister of India &
President, CSIR, New Delhi.

Prof. S. Nurul Hasan,
Vice-hesident,
CSIR, New Delhi

Shri V.P. Sathe.
Union Minister for Information &
Broadcasting, New Delhi.

Shri Babasaheb Bhosale,
Chief Mnister of Maharash tra,
Bombay.

April r0, 1982
3.

4.

a7



2.

t2 Dr. Kenneth Knapp
USEPA,, USA

Prof. DaIe A Lundgren
Univcrsity of Florida" USA.

Dr. PJ. Lavakare
Director,
Department of Science & Tedrnology,
New Delhi.

Shri V.lt[. Kelkar
Director,
Department of Environment,
New Delhi.

Shri Digvijay Sinh
Union Deputy Minister for Environment,
New Delhi.

Ih. Jan R. Dojlido
UN Consultant to Hindustan Insecticides Ltd..
New Delhi.

Dr. RJ. Tumer
US EPA, USA"

Shri Subba Rao
UNDP,NewDelhi.

Dr. Dick Dc Jong
WHO IRC, The Hague,
The Netherlan&.

Dr. J.C. Bosdr
US EPA5 RTP, North Carolina,
USA

Shri Toon Van Dam
WHO, IRC, The Netherlands.

Shri Peters€
Administrator, WifO, IRC,
Tbc Netherlands.

Dr. I\rt P. Mitdrell
British High C,ommission,
Bombary.

Dr. V. I\[ajsrik
Prof, Environmental Biology,
Czcdroslovakia.

Ikccmber 13-15, 1982

Dcccrnbcr l3-f5, f9E2

I)cccmber f6, 1982

l3

t4

l5 Ikccmber 20, 1982

December 24, 1982

January 3, 1983

January l7-18, 1983

January 24, 1983

February 4-5, 19E3

February 6-f0, f983 .

February 22-26, l9E3

February 2f -23, f 983

Mardr 23, 1983

March 23 - April 2, 1983

l6

t7

l8

l9

20

2r

22

28

24

25

E9



APPENDI'(. XTV

WIIO OONSI,'LTANT

Ptof. .{.F. GaudY
hof. srd Chairman'
Dcpartmcnt of Civil Enginccring'
University of Delaware'
Ncwark, Dclrrwarc, IISA-

Deccmbcr 30, 1982 -

January 22, f9Et

WEOF]ELIOWS

Sl. No.
Ditcft)

Mr. Rachmadhi Purwana

Faculty of Public Hcalth'
University of Indoncsia'
Indonegia.

lfr. P.W. Pcrcra
Division of Occupational llygienc'
Cdombo, Sri Lanka.

Mr. Badri Nath Shrcrtha
Dcpartmert of Health Scnrices,

TeLu Kathmandu, NcPaL

I\'firs Tri l'ugaswati
National Inrtitutc of Health
Rcrcard & I)evcloPment,
Indoncsia.

Itft. ILlt N.$ Femando
Naticral Water Supply & Drabage Bor4

. Sri Lanka.

Ir't S.ILE Pcrcra

National Watcr Supply & Ihinagc Board,

Sri lanta"

Mr. P. Thangaraj
. National Watcr Supply & Drainagc Board'

Sri l nta-

Miss $rakeela Tahcri
ffinistry of hrblic Health'
Ikbul, Afghanistan.

April 8-r7' r9E2

April 19 -

May 14' 1982

August 2-6' 1982

Scptenbcr 2E -

October 8,.1982

Scptcmbcr 29 -

Octobcr 1' 1982

Scptembcr 29 -

Octob€r I' l9E2

Scptenbc 29 '
October 1' 1982

October 5 '
.Novembcr 5, 19E2
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Sl. No. Date(s)

(i) Mr. Abdul Qrader Choudhury
(ii) Mr. It[.D. Abdul Bari
(iii) I'Ir. MJ. Matiar Rahman

of Public Health
Eng. Dcptt ,
Bangladesh.

IVft. Shri Ram Shrestha
Local Developmett Department,
Nepal.

I
Octobcr 7{, 1982

l0 October 7-8, 1982

OTHEB TR,AINEES

Sl. No. Date(s)

Mr. ICB. Taori, VRCE, Nagpur.
Work carried out for lvLE. (PIIE) on
Evaluation of existing treatment plant &
feasibility studies of anaerobic filter for
treagnent of dairy waste,

Mr. Simon Veenstra &
Mt.J.W. Van Groenestijn of
Agricultural University,
Wageningen, The .Netherlands.

Studies carried out on Biological disc system
for sewage teahent and Slow Sand Filtration
respectively by them in partial fulfilment of
M,Sc. degree.

May - Scpember, t9E2

August - November, 1982
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