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INTRODUCTION

This report presents briefly the important work
carried out by Central Public Health Engineering Research
Institute, Nagpur during the year 1962-1993. During the
year under report the research activities of the Institute
continued to be carried out through its Headguarters at
Nagour and its Zonal and Field Centres at different places.

An attempt is mgde in this report to explain clearly
the work carried out on a variety of problems of public
health importance. The report also gives an account of
- new projects taken up at Headquarters, Zonal and Field
Centres.

The Institute is maintaining close relation wiith
all State Public Health Engineering Departments and
Corporations. It is hoped that all those who are interested
in solving public health engineering problems - either in
public or private sector — will take the facilities
provided by the Institute to golve them. The Ingtitute
has fairly goo0d equipnent and facilities to give advice
on all technical matters connected with Public Health
Engineering. The donation given to the Institute from the
Special Fund of Uhited Nations by W.H.O. is enabling us to
equip the laboratory with the latest apparatus. The '
construction of the building at Headquarters is nearing
completion, It is hoped that as before all the Public
Health Engineers interested in the promotion of this
subject in this country will co-operate with the Institute
in achieving the purpose for which it is established.

: h )
P/Jfﬂ/\‘ Y
( R.S. ilehta ¥

Central Public Health . TIRECTOR
Engineering Research Institute,
Nagpur
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GENERAL ADMINISTRATION
BUILDING & HOUSING

orato at N H

The campué of the main laboratory has a total
area of 110 acres., The bullding is a three=-storied
R.C.C. structure with all the essential faci1itIes
like water, gas, compressed air etc. The buildiilg
accommodates laboratories as well as administrative
and accounts branches. A committee room as well
as room for symposia have been provided. A small
structure has also been constructed to be used as
cafeteria, A separate shed: is provided for hous-

ing the workshop which is fairiy well-eQuipped."

The Executive Céuncil of the Institute, in
its first meeting heid"on 17.11;61'had recomnend =
ed the construction of (1) Hostel, (ii) Guest House
and (iii) Library, Auditorium and Museum at Nagpur.
The Vice-President had apppoved all these works.
However, in view of the NationallEmergéncy and
consequent budget cuts, these proposals had to be
dropped. One of the four C-~II type bungalows has
been converted into a Guest House; foﬁr units of
H-type quarters have been converted into Hostel
and Library is temporarily located 1n the main-
building. | : |

Field Iaboratories:

The proposals to construet laboratory build-
ings for Bombay and Hyderabad Zonal Centres, though
approved by the Executive Council in principle, had

Bl 1



to be postponed dus to National Emergeney, Madras

Field Centre; which was opened during the second

guarter of 1962 had also to be closed by the end

of the same year due to National Emergency.

BXECUTIVE COUNCIL

The Executive Council for the year 1962-63

constituted as followss

3.

S.

Chajirpan:-

Dr.Sushila Nayar
Minister of Health
New Delhi

Memberg -~

Rgpfesentétive of the
Ministry of Health,
New Delhi,

Dr,C.G Pandit

Director

Indian Council af Medieal Research
Yew Delhi,

Dr.B.V. Bhoota,
Dorr—Oliver (India) Ltd.,
"The Internatiomal",

16, Jueen's Road Estate,

Bombay -1,

Representative of the
Ministry of Defence,
New Delhi

Shri.P.C. Bose,

Chief Engineer

Public Health Engineering
Govt. of ‘degt Bengal,
Caleutta

Chief Engineer,
Water Supply
Delhi Corporation
Delhi.

shri, K.N.Bhargava,
Additional Chief Enginecer,
Public Health

Government of RaJasthan,
Jaipur

o™

|



10.

1l.

- 2.

13.
14.

15.

E Dr. S L. I{alra

Head of the Department of
Mierobiology,
All India Institute of Medical

Sclances,
New Delhi

Maj.Gen. S.S. Sokhey,

Hony. Adviser

Council of Scientific %
Industrial Research

Rafi Marg, New Delhi-1

Dr, M Mohiuddin,
Chief Chemist
Orient Paper Mills
Brij Raj Nagar,
Calcutta

Ex-Qfficio M Eﬂlh erg e

Director-General,

Scientific & Industrial Research,

. Rafi Marg, New Delhi~l

Financial Adviser to GSIR

Director,

Central Public Health Engineering

Research Institute,
Nagpur

Non-member Secretary:-
Prof. M.V.Bopardikar,

Assistant Director,
- CPHERI, Nagpur.,

The second meeting of the Executive Coun~

cil was held at Nagpur on the 20th January, 1963,

The
1.
2.
‘3.
4,
5.
Be
7.

8,

following were present:
Dr.8ushila Nayar
Shri. N.V, Modak
Shri.R.D. Verm
Dr. B.V. Bhoota
Shri. K.N, Bhargava
Dr. C.G. Pandit
Shri. 5. Rajagopalan

sari. B.N. Chadha (On behalf
of Financial Adviser)

Chairman

Member

"

n
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g. Shri. R+S. Mechta ' Member
10, Prof, M.V. Bopardikar Secretary

A mecting of the Finance and Building Sub-
Committee of the Exccutive Couneil was also held at
Nagpur on the 20th January 1963, The following

ware present:

1. Shri N.,V, Modak,

2. Dr, B.V, Bhoota,

3. Secretary, CSIR,

4, Assigtant Financial Adviser,

5. Shri, R.3. Mehta, Directéy:, CPHERI,

ADVISORY COMMITTEES ,
The Advisory Committees were constituted for

Delhi and Hyderabad field laboratories 'in ths pre~
ceding year with a vieﬁ to obtain advice on the
research problems to be undertaken by each field
laboratory of the Institute. During the yesar under
review, such Advisory Committees were also formed
for Bombay Zonal Centre, Poona Field Unit and Ente-

ric Virus Research laboratory, Poona,

mmitt D o) e
Chairman™ "
1, Director, CPHERI (Ex-officie)
Memberss -
2 Chief Bnginser (Water)

Delhi Municipal Corporation

3. Drainage Engincer
Delhi Muniecipal Corporation

4p Dr. GQP, Kane’
' Senior Industrial Adviser
Ministry of Commerce & Industiry

5. Dr, K.L. Rao,
Member,
Central Water & Power Commission
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3.

Pe

9.

10.

Chief Engineer
Public Health
Punjab

Chief Engineer,

Public Health
Ra jasthan

Shri. K.S. Krishnaswamy

Deputy Director-General
Ministry of Health

dvisory C t for H Ce

Chajrman
Director, CPHERI (Ex-Officio)

Members:-

Shri. A.Krishnaswamy, Secretary

to the Government of Andhra Pradesh,
(Health, Housing & Municipal
Administration

Dr. X.N. Rao
Director of Medical Services

- Andhra Pradesh

Director .
Regional Research Laboratory
Hyderabad

Shri K. Ramaswamy

Chief Engineer

(Building & Public Health)
Government of Andhra Pradesh

Shri Sastry '
Special Dlrector of Industries & Commerce
Andhra Pradesh

shri M. Lokanathan,
Municipal Commissioner
Hyderabad Corporation

Dr, Gulam Ahmed
Director of Public Health
Andhra Pradesh

Dr. M.4¥., Wwilliams, Director
Institute of Preventive Medicine
Hyderabad

Shri R.XK.V. Narasimhan, Director
Engineering Research Iaboratory
Hyderabad
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1l. -

12.

i3.

L.

Advigory Committee for Bombay Zggal Centre

Chairman *
Director, CPHERI (EX-Cfficio)

Membarg: -

Director of Industries
Government of Maharashtira

Director of Fisheries
Government of Maharashtra

Directdr, Bombay Textile
Research Association

Director
Haffkine Institute
Bombay

Director \
Indian Institute of Technology
Powai, Bombay

City Engineer
Municipal Corporation
Bombay

Hydraulic Engineer
Municipal Corporation
Bombay

Head

Radio~Chemistry & Isotope Dn.,
Atomic Energy Estt., Trombay
Bombay

Deputy Director of Public Health
Government of Maharashtra

Prof., S.J,Arceivala

Head of the Civil &Sanitary
Engineering Department,

V.J.T.I., Matunga, Bombay

Director of Smoke Abatement
Bombay

mber Secret i=
Officer-in~Charge,
CPHERT Zonal Centre
Bombay

Adviszo Commit for P i
Chairman

Director, CPHERI (Ex~Officio)}
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5.

'Mgmber§=~

Superintending Enginser
destern Public Health Circle
Poona '

Director of Public Health,
Poona

Medical Officer of Health
Municipal Corporation
Poona

Dr. G.3. Kasbekar, Director
Hindustan Antiblotics,
Pimpri

Director
National Chemical Iaboratory
Poona or his representative

City Engineer

‘Municipal Corporation

Poona

Member Secretary -

Officer~in-Sharge,
CPHERI, Poona Field Unit

Advisory Committee for Enteric Virug

Research Laboratory, Poona

Chalrman:~

Director, CPHERI or his
representative (Ex~0fficio)

Memgberss-

Dr. C.G.Pandit, Director
Indian Council of Medical Research

Dr. Anderson, Virus Research
Centre, ICMR, Poom

Director
Haffkine Institute
Bombay '

Commanding Officer,
Armed forces Medical College,
Poona

Director of Public Health,
Poona

Member Secretary:-

Officer~in-charge, '
Enteric Virus Research Laboratory
Poora

s BB 1
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o Jollowing 3§gt3m;nt saowr ths otrength

o ths staff ag on 338t Yargh 1963,

ay — kN o ma v s e el oy e A e *5 el I Al 3 g s e M ST e et S A e e e P e T

. ) dctually on roll as
on 31 3.1963

1. 3cientific (JS& & Abovs) 6% -
2. Auxiliiary {Technical) 108
Se Admloisirotdv. ¥ Housslcaewing 73

4, CQlass IV 307
Total 362

s m e e W e o o e g TR T A G e S e T s S T ST gee v o g T T TR e TV S

ne i tails o® the s8ALf amre shown in the & .. .nclc
o Leis eoport,

nrn-’ fvﬁT
Kupaos in lakhs to tiz
nearest hundr.ed)

TR o s i v — - -——-.-..--u---——u-- ————————————— Ly e -
.. lS162 1962283
final Sxpen~ Final Bxpen=

frovisien ditere Provision ai +uru

(1) (2) (3) (4) (5)
Capital Grant 03.400 09.204 13.550  13.1%9
Recurring

{Inciudine pav 13,200  13.070  15.730 15.747
and 2 llewa,ens)

arant A 01.000  00.335 00.125 00,124
plivge plantv

EXTIRNAL AID

An amount of Ui § 5,253,000 is granted froa
the United Nations Spscial Fund assistange in il
form of equipments and apparatus for the main labo-
atory at Nagpur, Zonal Cent.es at Boubay, Delki,
Caleutta,  fyderabad an’® Enieric Virus Rescorsh
Laboratory at Poona. Th ztatement showing the

34 ruLelve . piar Sho gent LeaaUens Lo ey oo
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Centre _ Aid (in US Dollars)
CPHERI Nagpur 40,497
Bombay Zongl Centre D, K7
Calcutta Zonal Centre 10,546
Delhi Zonal Centre N 11,448
Hyderabad Zonal Centre 11,514
EVRL,. Poona | - 4,068
Total 788,000

The Institute is represented on various
Adviepry Committees of Naticnal and Intermational
Organisations. The details of the membership are

given below:

shri R.S,Mehta, Direcggg

1. Executive Board, International -
Water Norks Association, Londbn Member

2. Sclentific & Technical Committee,
International Water Works Associa-
tion, London 1 : . - "

3., W.H,0. Expert Advisory Panel on
Environmental Sanitation : "

4, Local Qualification Committee of : “
American Society of Civil Engineers Chairman

5. Public Health Engineering Group,
Institution -of Engineers (Indias on
6. Faculty} Board of Studies of |
Banada Jniversity Member

"?. Sanltary Appllances and dater
.. Fittings Sectional Committee and.
its Sub-Committees - BDC:3 of ISI "

8. Sluice Valve-Sub;Committee‘
BDC 3:5 of ISI S - Convenor



Q. rolythene Tube Sub-Committee .
BbC 3:8 of ISI Menber

10. Water Meter Sub-Committee .
BDC 3:4 of ISI n

11. Building Materials and Componénts _
Sampling Sectional Committze i
BDC 31 of ISI "

12. Fluld.¥low Measurements in
Closed Conduits BDC 17:3 of ISI "

13. Public Health Engineering Planis
X Bquipment 3ectional Committee
BDC 40 te
' (Principal)
14, Technologlical Institute
Committee, Ragpur University Member

15. Committee to recommend model
design for suitable recerpta-
cles, handcrafts and other
mechanical devices for sani-
tary collectlon and disposal
of nightsoil (Ministry of
-Health) ' ' "

16. dorking Group on Naste Disposal  Member
Problems in Food and Fermentation {Diragtor
Industries - ICMR or nis repre-

sentative)

Prof, M4,V ardikar, As Director

1. W.H.0, Expert Advisory Panel
on HEnvironmental Sanitation Hember

2, Sub~Comnittee for Devslopment
of Mealt Technology - Scicntific
Food hdvisory Panel, Ministry of _
food and Agriculture :

3. dater Sectional Committee : !
CDC 26 of ISI "
4, Drainage Sub-Comnittee BDC
24:2 of 131 : "
5. Sanitary Appliances and Water
Fittings Sectional Committee
BDC:3 of ISI " *
G, Public Health.Engineering Plants .ilterna-
and Equipment Sectional Committece tive v
BDC 40. mémber
7. Environmental Hygiene and Sanita-

tion Advisory Committes = ICMRE Yicuber
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Shri J,M, Dave, Agsigtant Director

1. Sanitary Installation Sub=Committee
BDC 24:3 of ISI : Member

‘2, Air Pollutiosn Sub-Committee CDC:
13:5 ‘ _ "

2, Chemical Hazards Sectional Commit-
tee CDC 18 _ "

4, Industrial Chemical Hazards Sub-
Comunittee CDC 18:4 n

Dr., S.V.Ganapati, Officer on Special Duty $§.S,0-I)
1. Panel.for River Water and Trade '
Effluents CDC 26 P:4 of ISI - Member
DEPUTaTIONS

Shri R.S. Mehta, Director has bean on a tour to
‘America and Burope from the 19th May 1962 to the
27th September 1962, on ‘fHO Travel Fellowship ?n
Public Health Engineering (Project No, India 176).

During this t.our, Shri R.S., Mehta had.the pri-
vilege of attending the following meetings of

scientific & Technical interest:

Internatjional Conferences:

(a) Intermational Water Supply Association
Meeting of the Executive Board and Scienti-
fic and Technical Committee in Amsterdam
(Netherlands), May 20-25, 1962,

(b) PaniAmérican Sanitary Engineering Congress

(¢) Health and Health Education Conference in
Philadelphia, July 1-5, 1962

(d) Intermational Conference on Water Pollu-

tion Control Research in Londen, Septem-
ber 3-10, 1962,

a_{(in the Robeprt A. Taft Sanit Enginger-
ing Centre, {(Cinci iJ: ‘
(a) New Developments in Sewage Treatment,
June 3-8, 1962

(b) Aquatic Biology, June 25-29, 1962
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Annual Meeting

american Water wWorks Association in Philadel~-
TRAINING
The Institute orgénised Training Programme
and the following personnel received training in

the field mentioned against their respective names:

T A VS W S T T g e A e i s P P SR S PR ek Nt N b Y e o A A it o e g S ke e

T i e gy W T e e T T R P e P S e T TR e e e S s S A P e el A e

1. Shri A,Adinarayana
Teacher Public Health
Muzaffarpur Institute &aginsering 15 days
of Technology

2 [ DI‘. S OIthad

asstt, Professor, Public Health
Bihar Institute of Engineering 15 days
Technoloagy _
3. Shri A.D. Bhide
Teacher, : Public Health
University of Roorkee Enginsering 8 weeks

4, Shri J.N., Rardiie
Asstt, Research Officer

A1l1-India Institute Public Health
of Hygiene ang Engineering 5 weeks
Public Health,
Caleutta
5. Shri R,D, Verma
Lecturer
M.B.M, Engineering Public Health
College, Engineering 15 days
Jodpur _ ,
6., Shri H.S. Jaganhath Design and
Overseer Grnstruction of
Kalamb Block Dovelopment Gas Plant 2 days

—— L M Ty T g e gy S A T M Y M ke e e ks S e g A e e S Py e T o e

DISTINGUISHED VISITORS

Shri P.K. Sapkniy’., Minister for Public Health
. Maharashtra State.

Shri B.L. Raina, Director- Goneral Health Services,
New Delhi.

Shri L,D. Thattes Deputy Director of Medical Services
) Nagpur.
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Shri Kaz Kawata, Sanitary Engineer, Christian g 13
Medical Collsge, Ludhiana, '
Punjab.

Ma4, Y.R. Tipnis, Chief Engineer, Indian Institute
of Petroleum, Dehradun.
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BACTERIOLD Y DIVISION

1. ST CROBICIOWY OF OXID TION FONDS

The treatment of sewage by oxidation pond 1g of
relatively recent origin. Hence very little information
is available resarding the dicrobiological aspects of
treataent by this process. From the Public Health point
of view, the effluent gquality depends to s great extent on
the removal of pathogenic organisms from sewage. Hence
it wag Telt that a study of the silcrobiclogiecal characteri-
stics of the influent and effluent is of great importance.
For this purpose, preliminary studies were carried out on
the enumeratvion of the total bacteria, coliforms and
enterococcl. The sanples were also analysed for the
pPresence of salmonells and stiligella groups of organismns
both in influent and effluent at Bezonbagh, Nagpur. It
was found that the coliforis and enterococel reductions

were 79 — 98.6 and 78.8 - 98.8 per cmnt respectively. .
This study indicated that salmonella and shigqella if present
in influent were elimingted during treatment in the .

oxidation pond.,

arab saiples of influent and effluent collected
from the oxidation ponds at Bezonbagh, lagpur and cowposite
sanples thereof were analysed for total bacveria and
coliforus to ascertain the proper sampling tecanigue in
the analysis of these samples.

Sewase noruwally contains large nubsrs of bacteria.,
Hence, difficulty is experienced in the proper assesgment
of the number of bacteria usine the usual dilution
technique (wHN). To find out a better and suitable method
to overcome tiig difficulty, loop technigue was ewployed
in analyding tvhe samples of influent and effluent of tne
oxigdation pond, in parallel to the dilution technigue
(1PN).

m TN |
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2. BalT 8L OI0GICAL nh.h'OlD OF 4T RS J5ED FUR
FS\JBJJ.LU uu._[_;fl SU_P Y _Ll\[ .E" UL_J.IY UF H;‘LL}PUR :

Nzspur deriges ils wever supply frowm three sources,

Kanhan River, Gorewara and huvzzarl Lekes, The waters from
ngnban =nd vorewara are trested by btire convenclonal methods
of coagulation, sedimenta:icn, rapid sand filtration with
wogt—~chloringtion, wiilie tie Aubazeri raw watesr is stralghi-
awgy chlorinated before diatribvuficn. Thsz werik wag carried
out %0 investizate whetrer the waters used for tne water
bquly in Nagpur Clty sest the bacteriologicsl standards

f JSPHS (thited States Public Healtn Service) or not.
The ssuples of raw water were collected weexly and analysed
vacteriologically., The rosults indicate that the anbazari
raw water should be breatzd by the conventiovnal nethod of
water treatient ingtead of were cdorinavion. In case of
Kanzan there shouid be pre-tremtment like pre-sedimentation
or pre-chlorination during rsiny ssason becauge the counts
&0 hihuer toan the 1dits set up by the USEFAS for the

conventional wathod O water reaviuerst.

ALBO TC asgess Ghs tacterial reduction at aiffersnt
stages in water treasient of tne waltcr works av Nagour,
was another aim of wrds projuct. lrhe water sauplss of
raw, séttledg filtered aad wlorinagted waters from ranhan
and gorewarsa watcr treabignt plants wore collected weekly
and analysed bactericlogicelly Tor coliford, &, coil and
Interococel counts. The resudts incdceats that the
perfoymance 0f uorowara wabtor treatuent ulant is vetfer
than the Kannan Jover Tregtaent Ploant,

3. B Ot oL TRTICATUR,s UF PLEC,. L BOLLJTION @

The oreariscs used as indicators of faecal pollu-
tion differ frow country Lo country. For eXangle‘in UK.
the vresence Gf Z.coll in weter 1s congidared as a
defiindte indication of excreuentel poliution, whsreas
resence 0l other metrbors of coliforw roup is of

"':j..f.—-LC-'-:‘:'..E‘-'_':TL‘o Il’l U Bana 0N the other

U any Oorcentian of the coliform group
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ig comsidered gs an indication of faecal pollution.

However, we do not have any standards for the
indicators of poliution. In order to egtablish our own
standard, work was started in this Institute. Faecal
specimens from normal individuals and hospitalised patients,
not suffering frou enteric diseases, were analysed for the

Pregsence of different members of the coliform group.

The results obtained with about 500 specimens show
that in 20 par cent of the cases Z.coli type 1 does not
occur at all but the other members of the coliform group
do. I{ is obvious that if E.coli type I alone is taken
as an indicator of faecal pollution, it will be correct
only in 80 per cent of the cases. Hence we should
consider the presence of any member of the colifort group
in water as indicative of faecal pollution. The work is
in rrogress on sews.e samvles.

4, REOV..L OF 3, HISTOLYYIC,, CYST {Lmoebic Cysts)
FROwi W.T:R @

#ith the usual doses of chiorine employed in water
works guoebic cysts are not killed. This probleu is more
acube in places, where water is just'chlorinated hefore
distribution without sedimentation and filtration. In
waver treatument plants a large sun of money 1s usually
spent for the erection and waintenance of the filtration
plants. I auoebic cysts can be ranoved froa waber
coupletely by flocculation and sedlmentvation, z lot of
expense can be avolded by dispensine witn filtration.

dork was carriazd out on a laboratory scale to study
the reuwoval of known concentrations of amoebic cysts from
raw wator of known turbidlty at different sewlmentation
periods, usir. varyiig doses of atun. It was found that
an alum dose of 11 pua, could reuove the cysts from
water of 100 pum turbidity with 2 nours sedimentation tiliwe

even when their concentration is 100 cysts per ml.
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D SEURLSS ON THo widBe, NE FILTER ToCiiQUs ¢

one ¢f the aajor concerng of all Public Health
Adrinistrators is the time thnat lapses between the
subtdssion of a waber samnple and the reporting of
bacteriological results. It generaliy %aies 72 to 6
hours to decide whether a partiéular water is sultable for
drinking or not. Unfortunately by this tiiue the water is
consuited by the conpunsrs and novhin. can be done Lf the

gample was found to be unfit for drinking.

A8 a rezult of intensive efforts to cut down this
tline Tor analysis during the last so wany decades,
wembrane Filver Technique (#.F.) was developed. This
technique can give us results within a period of 18 hours.
However, it is nof wrdversally accerted by all countries

as a standard procedure,

Sxperiments were carried ocub t0 coubnars the
perfomaancs of this method with the conveniicnal
proceaures. fasults obtezined showed that the il 2.
technique is quite suitable for watesr analysis. However,
this cannot be recomnended for general use in our country,

since filter menbranes arc nct wmanufaetured in Indis.

6. DLSIHFECTICN OF RUR.L WALL WiTARS ¢

Dginfection of welis in rural areas is of great
importance in viasw of the fact tnst 80% of the population
live in viila.es in our counvry. The amethod should be
chieap, slmple and snould require miniwmum attention,
Zérakov in sulgaria has sugsssted the use of farthenware
perous pots with bleaching -owder for controlled dis—
infection of waters. He denonstrated its utility for
continuous water dlslafection with particular raference

to well wators.

Trne porous earthenware pots, for its utildity for

continuous dleintection was thorocughly studied. These

PO
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were made fron china clay by mixing combustible organic
matter, like horse-dung,saw dust, etc. and by baking thea
at hish tenperature like 1200°%C, It wag difficult to
increagse the porogity to an appreciable degree. wouldirl
of such pots was algo found to be difficult. The process
needs lkigh tauperature and skill which is not gvailable
with ordinary pot wmaker.

dhen such pots were tried they were found o get
casily chocked within four to five days. The blocking
material was exanined and found to be mogtly calcium
carbonafjs., Work is in progress with a wodified miethod.

m W



19

BT iy TIVISION

1. CXID:IION ROFDS ¢

Duarin, the year under review, the twe experimental
ponas situated at Bezonbash have been operated in parallel
at 5' operational denth. The ponds are hevins capacitles
of 2128 (Pond I) and 23400 (Pond II) .ellons respectively.
Wooden baffleg were installed at the efiluent endg, of the
ponds =0 that the effluents zre tapped from 8¢ below the

surface of the ponds which will cut short ths loss of
Alzae frow the top layers. In Pond 11 one ali¥strene pipe
Hine of 2" digneter was lald at 2' height frow the botdon
all alon_ the length of the Pond, Glags ripettes or

@ ffusers of 2 inches length with sxtreuely narrowly drewn
. openings were fixed af 3 inches intérvéls in two rows on
the alkalhene pipe line fecing the bottoan of the pond.
Throuh this line this pond was amitated or aerated with
cowpressed alr for 2 to 3 hrs., dally. Various Detention
Periods — 1.5; 2 and 4 days were tried.

The resalts go far obfained 1ndlC@tc thau :
(1) The oxidation pond treatuent of sowe, &8 15 very
efficient and econowical;

(2) 4 loading of 800 lous pur acrs per day could
easlily be obtalned at 2 days detention period;

(3) Correlations between Solar Radistion and BOD of
raw sewage and pond 2ffluent, algal nmuibers, dissolved
OX¥ger, perconbase reduction of L0D and the rainfall
indicated (a) that the ponds worked sfficiently, (b)
that the solar enargy rangaed fros 321-594 langleys per cm2
all througn the year and in the rainy season from 324~450
langleys per emz (c) the vercentuse Of reduction in BUD
ig less, comparatively in the rainy aeason, but it never
went down below 66 ver cent,

(4} (a) The pH, Tewperature, lisnt Intansity
and Mesolved Uxygen are dlrectly related with alsal

populations tnore by influcncing the photogyntnetic
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nrocess, (b) The BOD and (OD are inversely proportional

a
t0 the algal srowth rate; (c) Uptake of itrozen fractiona,
godiun and potassiua ions are clearly indicated;

-

(5) The acration of 1 to 2 hrs, in Pond II encourages
better efficiencies due bo intenuittent exposure of algal
cells {0 lright and additional of carbon dioxids and oxXysen
from the atmosphsre;

(6) it no time during the operation of the ponds
Mogquitoes were observed; however, D peterian flies were
obgerved for a short time during December 1961;

(7) The effluent samples of tne oxidation ponds
have not shown so far any pathogens of Salmonellia and
Shigella group. Furtner analysis is required to confind
tiis fact;

(8) The accumulation of the siud.e =t the bottouw
of the pond is negligible; and

(9) The 'ﬁoina dubia' bloows could be controlled
successiully by addition of lime to the ponds. High pi
coupled with active photosynthesis was found 10 be un-
favourable to°the rod bloows of woina, Sodiwa chloride
was found 10 be lethal te .0ina ab a concantration of
600-800 ppn.

2. HARVASTIHNG OF /LT ¢

dgxdnun algal production in the oxidation ponds is
needed becauss the algal crop defrays.the cost of operation
to cortain extent. The yicld of algel crop from the ponds
varies according to the climatic conditions. Bezonbagh
pond algal yields cane to about on an aversge b0 uctric
tong par acrs per year.

for harvesting the algsae, at present, centrifuga-
tion method is adonted. ifter experimenting with Tarious
cheuical coasulants, calciua hydroxide (0.5%) and
caloium chloride (1%) werc found quite effu-tive ( in
alksline rapse) in foruing a goos floe in reasonsbie
time, Coubinstion of Call, and Ca(Oli)2 in proportion of



8. A NOMETRIC STUDEES WITH W .RBURG 4PPARATUS @

Studizs on the coaparative evaluation of conventional
5~day BOD method end short tirm sanometric method of BOD
egtination were started in Decanber 1962, and are in
mrogress.
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- CelinISIRY DIVISION |

- 2b

1. SPUDLES ON IEW.TIT M600, .. STRONG BiSE .JION
PR CLNGE RESIN

The cause of deterioration of gtrong base anion
exchange resins during their use were studied. Treatuent
with alkaline sodium hypochloride ( 0.5 to 1.5 per cent )
for 3 to 4 hours was found to improve the exchange capacity
of deteriorated strong base resins.

2. DOFLUORLI D TTON

A cheap high capacity defluoridating substance was
prepared by sulphonating saw dust at room feuperature and
by imprasgnation with 1 per cent alun solution.

3. OXID.TION DITCH

{aborztory scale studies on oxidation dltch have
show: that this methed is wmost suitable for the treatment
of sewage from snall communities.

4, ANARROBIC DI GaSTION OF SLUDGE

Bxperizents on digestion of sludge obtained frau
Begzonbagh have snown that the digestion characteristics
of Indian sludges were different frow those reported in
other countries, This difference is found to be due to
low volatile matber content in Indian sludges.

De SIRAN BOURD WaSl's

It is found poassible to grow Chlorella in straw
board waste and use them for the treat.ent of tne gauwe,

6. DESIGN OF IR DIFFUSIR

o tile plate alr diffuser for sewase and wastes
treatiient by activated siud.e process has been asveloped

M0
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by which air bubbled into the bottow of a bark is deflected
upward by tile plates arran.ed at an angle. The oxygenation
efficiency actiieved has varied from 3500 - 6000 gns/Ki hr,
The systew is non-iecnanical, cheap and non—clogsing.

7. PORTASLE W.TER DEMINERALISER

4 portable water desineraliser emnloying the vrinciple
of ion—exchang:z has bcen developed to cat.r o tné needs of
educacional iastitutions, hogpitals and resesrch lgboratories.
Its salient features are : (i) Cheapness (cost R 5000);

(i1) Siupiicity of operation; (1ii) Hign sfficiency; and
(iv) Good quality effluent 2-5 wl.



EVIRONGENT 1 S.IT,TION DIVISION

GOB.AR Gn3 PLaIT

Angerobic digesstion using a gas plant ig fthe most
efficient wmethod for the disposal of orzanic wastes produced
in villages. But the cost of gas plant is phohibiting the
large sczle use of the plant. CHIERI took this problei
with a view to reduce the cost. It was decided to tackle
the probles: from two angles (1) operagional aspect or to
ascertain optiuua conditions for efficient operation, (2)
englneering aspect or the plant desten.

During 1962-63, three phases of tne first part were
concluded. ?he suminary of phases and findings are as below 2

Phase 1 Effect of Dung Loading on Gas Production in
Pilot Scale Dung Digester

At iIncreassd loading there was an increase in the
(1) total volatile acids (2) percentase of (O, in the zas
evolved (3) percentase of volatile matter in the digester
dung and decreasse in the (1) pH of digester content (2)
Gas produced per Kg. of organic matter added and (3)
percentage reduction in wolstile watber.

was production was waximun with 24 kg. of fresh
dung loading/cun/day irrespective of teuparature.

Phage 2 Effect of Slwrry Concentration on Gas Production
in Pilet Scale Duns T -ester

In the wilot plant under study the zas production
was optimum when the input total sclids percentage was
between 9.08 — 9.44 %, This corresponds to mixing of
fresh dung with water in equal proportions.

Phage 3 Effect of Pramixing (Seeding tne Input prior to
Loadine in Pilot Scales Dung Dicester

The preaixing (seeding) of the raw in.ut with an
already digested slurry pricr to loading apireciably
increases the daily z2as vroduction of the silet scale



dung digester. The liwits of such wixing can be stretched
conveniently to sulf§ any plant under operation. In comuunity
gas plant, introduction of raw inyut in the recirculating
slurry can ennance the digester performance.

Fros the plant desi.n angle, bthe location of inlet
and outlet was studied in detail., The location of outiel at
the hottom of disester with a baffle plate located at pre-
detertuined distance from inlet has been found to ensure
regular sludse removal. The baffle plate gives sufficient
mixing of digester contents and prevenis short circuting.
Mecioun digester capacity for bacterial activity is envisaged.

A CPHERI type Design on the basis of §indings was
evolved. The same is put $0 trial in villass Banani and
has been found to work satisfactorily.

B HELWINTHIC VIABILITY IN EIT L.PRIN:S AND ITS
MANURSL VALUE

The object of_the study is to get a wanure from pit
latrines free from health hazards. about 24 latrines
(CPHZRT type design No. 4) were construched at villase Konli
to conduct this work. The contents of the it were examined
under prosressive stazes of digesticn in the wit. It was
concluded froo tnis study that the material in the Wt is
free ir0m viable helminthic ova after 3-4 months, The
cheiical value of the end rroduct indicates that they fall
in the opbiwun range. -

'3 HI 4 RATE MASCHANICAL COsFOSTING

The deasi_n of the pilot plant of two tins capacity
wag finalised. The wachinery parts of the plant are being
fabricated in the workshop of this Ingtitute. The major
machine like chaff cutter is also being assewbled by a
local firm with.necessary aodifications and lmproveaients
suggested. The civil work of the buliding of pilot plant
is in progress. '



28

D DISINFOLION OF RURAL wall WATZRS

(i) The object of this study is to devise a method
wiich would be sinple, econciiecal and within the reach of a
villgger. The device 1s wodified by replacing the glass
carboy with bplastic bucket of abouf 3 gallong., The plastic
was quite resistant to the action of bleaching powder. At
the bottom of the tlastic bucket a hole of 1/4" is made in
which is fixed a glass tube bent at riht angle fo prevent
chocking frou suspension. The plastic has a cover o avoid
the loss of chlorine to the atmogphere, The device is under
experdmental conditions.,

E  RSIDUAL CGHIQRING ESTTHTION KIT

A sanitary inspector of Corporation has always a problen
to find out whether the doge of chlorine used is sufficient
or not. They camnot afford to keep a "Lovibond Comparator"
like apparatus. So a cheap type of comparator has been
fabricated in this Institute which is suitable for a village
and Samitary Lnspectors.

The kit congists of two glass capsules having 1 pag
and 0.5 pmx chlorine étanéérd, In between these two capsules
is placed a test water tube. The water is taken in this
test tube and drop of O-Toluidine, provided in another tube,
are put and colour developed in chlorinated water is
couipared with the_standards. The cclour developed should
be between 0,1 and 0.5 ppu, ALl components are kept in a
amall wooden box. The cost of this box is as less as
B 3.00. These kits have been used by Nagwur Corporation
very satisfactorily.



INDUSTRIAL HYGIENS & AIR FOLLUIION DIVISION

FABRTCATION OF THL INDUSTRIAL HYGIENE £QUIEMENT

Cne of the objectives of this Institute is to help
Indian industries to solve thneir occupabtional health and
industrial hygiene problems. To be able t0 undertake
industrial hyglene research problems, considerable equipment
has been ordered from the U.N. Funds. Iue to technical
difficuities in procuring the eguimment in time, fabrication
of simple air sampling accessories; e.g., the gas absorbing
devices, the flow meters and dust trapping devices like the
impinger tubes was taken up. A4s a part of this project, the
&as absorbing vessels and the flow meters for measuring
different rates of suction were fabricated. They were
calibrated for different conditions of saupling and were
found to be suitable for field work in industrial hygiene
investigations.

OCCUPATIONAL H2ATIMH PROBL:M IN A RAYON INDUSTRY

The Factory Inspectorate of one of the State
Govermments referred this problem to the Institute for
.investigation = and expert opinicon. The concern specialisged
in the acetate mrocess of réyon manufacture. During the
course of manufacture, consideravle quantity of acetic acid
fumes were given out and the envirommental conditions in
certain sections had become a bone of contention between
the managewent and the labour.

A preliminary industrial hygiene investigation
carried out in this connection showed that thare was
sufficient justification in the complgint of the workers
regarding the potential health hazards in certain sections,
A report put up to the State Coverrment authorities was
approved and the Institute was requested 0 undertake a
scientific assessment of the environmental conditions
and its health effects. Such an investiation was under-
teken and a preliminary report of investigations with
sultable recommendations put up to the State Government
for imglementation.

|



ZOOIOGY DIVISION

1. HYDROBIOIOGICAL STUDL =S OF GANCHISAGAR
IN RELATION T WORT ]

An intensive hydrobiological work was undertaken
during the ysar to detect the plausible reasons for the
large scale mertality of fish., Detailed and round-the-
clock sameling for chemdical and biologlcal analysis was
dona, The analysis of the data revealed that the fish
mortality is prece—ded by a depletion of dissolved oxygen
due to the depletion of phytoplankton.

2. KANHAN RIVER SURVEY

A survey hag been taken up on Kanhan River by a beam
of workers representin_ various disciplines and this
divigion has been ensased in the collecticon of plankton
samples and bottom fauna. In total, 8 samnpling stations
were gsebt uv in the total distance of 12-14 kilometers.
Fortrightly coilections were made from all the 8 statlons
for chemical, bioclogical and bacterioclogical analysis.

For Zooplankton surface collections were made with
the plankton net. DBotton fauna was collected with the

acid of fkman's dredge and the samples were analysed.

The quantitative study of Zooplankton was also done
and the data is recorded.

The survey would «ive an ingight into effect of
domestic and industrial effluents on agquatic fauna and
other pollution of the stresm as well ag the nature of
the bottom fauna. '

3e ERADICGATION OF DAPENIDS FRuim OXIDsIION FONDS, NAGPUR

4 daphnid, soina dubliaz apoears periodically &n a

bloom in oxiadation ponds and forms g visivle 'ved tide!
over the surface of slizntly below, ITumediate result of
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the presence of g large rumber of cladocerans is the
grazing effects and the population of the algme in the
oxidation ronds and particularly Chlorells declines,
resulting in the deplefion of the oxidation ponds. Work
has been undertaken with a view to study the taxonomy,
growth stages, life history, and ecology of the daphnids
present in the oxidation ponds. The bloom gppears at a
particular period and disappears after some days.

laboratory studies on the effect of Hydrogen Ilon
concentration on these daphnids have been undertaken, If
the pH of the oxidation pond is above 9, the menage was
reduced to a great extent. The optimum pH which favours
the growtn of these forms is 8. The effect of pH on
Chlorella is not sinificant.

dork in connection with the chemical method of
eradication of daphnids has also been undertaken. A
sanple of the insecticide orthodibrom-8 was obtained from
the Celifornium foundation, U.S.A. and its toxicity on
daphnids studied in detail. Simultaneous study was also
carried out on Chlorells with the insecticide and the
toxicity. Bven thouzh the insecticide was very toxic at
as low as 1 ppn to waphnids it also affects Chlorells
congiderably at that concentration. Since the algae is
adversely affected it would not be advisable 0 use the
insecticide for cradication of daphnidsQ' Reports on the
above experiments are under preparation for submi ssion,

4, BIOASSAY STUDIES WITH REFERZNCE TO INDUSTRIAL WASTSS

From time to time samples of inéustrial wastes
are recéived for toxicity studies. Bioassay experiments
on these samples are being done using fish as the test .
animals. The work involves a detailed chemical analysis
of the toxic elements such as Zinc, lead, Cyanide and
Arsenic. Therefore necessary standardisation for the
estimation of these elements was undertaken colorimetri-
cally in ocollaboration with the Chedstry Division.
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>. ORuANISHMS AS INDTCAICRS OF POLLUTION

Intengive collectiong of Rotifera, Oligochaeta and
Protogoa from different localities {clean, medium polliuted
and heavily polluted water bodies round Nagpur) are being
made periodically, The taxonomy and ecolo_y of the
different forms zre being studied in great detail.

It has been possible as a result of water surveys
t0 establish relavion between fauna and pollution levels.

(a) Rotifera : The taxonomy and ecology of some of
the Rotifera has been ceolliected from different water bodies
and the data has been recorded.

The studies on the dynamics of population of one
species, viz., Bachionus angilaris 1s being continued.

(b) Oligochaeta 3 All the oligochactes collected
80 far from potable and foul waters (24 formg) have been
identified.

The Tubificid worms inhabit specific localities
and therefore a study of the bottom mud of these localities
wag undertakern to egstimate the factors respongible for the
presence of these worms.

Further work on the ecology of Tubificids is in
progress.

{c) Protozoa : Since Protozoa are extramely
important both because of their cyelic appearance in
gewage purification plants and of the indication they give
for water pollution, a detailed programme of work has
been gzt out for the study of this group. Forms have been
collected, cultured and identified.

(d) Gastrotricha : During routine collections, soﬁe

'Gastrot=richa' were collected and have been identified.
This group has not been studied earlier in Indis.

fork: in comnsction with the taxonomy and ecology
of Chironomid larvae is in progress. The life history
of one of the specicg has been completed.

:




=

33

BOMBAY ZONAL CENTRE

Watar Treatment

Water Resources of pombay

The investigation into the methcd of treating waters
that are supplied to Bombay from Vehar, Vaitarna and Tansa
Takes and attempts directed towards location of trouble bath
at the treatment plants as well as at the consuwmers' end,
have been continued gt the centre, during the year under
review, This work is being done in collaboration with the
Bydraulic Engineer's Department of fhe Bombay Municipal
Corporation.

Micro-strainer and an Up-flow Filter

In the case of Vehar lake, microstraining which has
been tried on (Imgd pilot plant) pilot plant scale proved o
be quite a successful method of removing algae but has not
been a workable proposition due 10 periodic clogging of the
strainer's mesh., Alternatively, filtration with or withoul
the use of coagulants using an up-flow type of filter bed
has been under observation, Algae'ranovalihas been of the
same order in both these processes. However, the percentage
removal of turbidity was nigher in case of up—fldw filter bed.
Though the ultimate turbidity was ususlly within the
permissible limits, it was hoped that through certain
modifications in the filtered bed, further reduction could
be achieved. In this direction, fhe depth of the up-flow
filter media was increased from 21" to 40", The results
obtained were favourable, On further gxperimentation, it
wgs Observed that with the gradings of quartz sand as under :

2" - B 9"  depth
1%:1 _ %n 5%1! n
%u _ %n i n o
_%_u - '211'" :31| . ]
13" - 10 mesh gr

10 mesh - 20 mesn 31" W



and with a filtration rate of 200 gall/sq.ft./hr and alum
dose of 4 grain/wallon only, turbidities of filtered water
were of the order of 1 to 2 ppm.

Hydraulic Snsineer expressed some doubts gbout the
"after precipitation” of floc in the distribution gystem.
Towards this, experiments were conducted with different rates
of filtration varying from 100 to 200 gall/sq.ft./hr and
doses of alum from 0.13 to 2.4 gus/gallon 0 find out extens
to which the gravel was responsible for the floc formation
SO as to arrive at the optimum conditions. The rates of flow
and the corresponding doses of alua for floc formation were

as wnder :
te of Flow Alun Dose
Sq. Lle/00Ur graing/gall.
100 2.4
150 1.6
200 .2 .
250 ' L9

Bi—flow Filter

The bi-fipw filter, constructed by the Bambey Municipel
Corporation was put inbo compission on the 4th aprdil, 1962.
In$tially, some difficulby was experianced due ©0 clogging
of the embedded filtrate collectors. The filtrate collectors
seemed also to create undue regisbence to the up-ilow of
water durin. back-washing operations. It was proposed to
replace the terylene cloth, uounted on the collecting |
pipes of the filtered water system should be replaced by
stainless steel mesh., Meanwhile, the filter was used as a
ahallow up-flow filter without any coagulants. The
turbidity of the filtrate was often less than 5 pum. Iong
tilter runs were achigved of more than 100 hrs. The logs
of head was plso remarkably low being less than 1' as
against a waximm of %' t0 6', in the case of the other
reverse flow unit.

The filtrability index tesgts carried out and algal
counts taken on the bi-flow filter indicated that the
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filtrate was of high standard. -

Bemides, data was collected on the pilot wager
treatment unit at Powal and some arrangements in connection
with the fvaporation Control progect at Vehar and Tulsi
were made.

The dunicipal Corporation was advised on sowe doubts
ralsed over biological infestation of the supporting media
of the up-flow filter plant and plans were mwepared for 20
mgd Vehar Plant on the up-flow principle.

A study about the presence of ¢yclops in the raw
water of tne Vehar lake was made. These organisms, though
hanmless_by thenselvea, have got to be eliminated because
they can act as hosts to Gunies~worms, The study consisted
of finding out the concentration of such organisms before
and after chlerination. Except in a few cases, the cyclops
were found not 0 survive the normel doses of chloi tion
adninistered for dsinfecting the water. The Kille
cyclops readily seftle down owing to their cowparatively
large size. Some tests for determing their sebtiiing
velocities have also been carried oud and _some more exre
proposed t0 be performed for confirmatlon -

Water Distribubions

In view of the fact that larece sums of money are
being spent in our country in laying.distribution PLpe—
lineg both in new develoments and for over-hauling the
exigting systen and the fgct that these lay-oubs are
based mostly on the judgment of individuals, the centre
has undertaken to demonstrate the availability of modern
methods of amnalysis in tackling suéh problems sclentifi-
cally. The network of Dongri Zone of Bombay was selected
for thias purpose of studying the distribution system with
the use of an electronic digital couputor belonging to
the Tata Institute of Fundamental Research. A countour
survey of the district, under study, was made by the
Hydraulic Engnzer's Departient and the optimum drops



in pressure from point to point in the system were worked
‘out. Side by side, using the available data of pditometer
sAugings, the load distribution in the zone was worked oub
in each junction assuming that the load was proportional

t0 the area overned and tentative values of discharze were
worked out on the basis and handed over to Tata Institute
of Fundamental Research for further processing.

Data was also collected on the actual pipe net work
of the Donuri Zone. For this purpose, pitometer swrveys
were carried out by the Manicipality in collaboration with
the centre to detemaine the coefficiency of friction in the
case of some typlcal vipes and the ages of remaining pipes
were found out from the records of the Municipality.
Equivalent lengths were worked out reducing the gystem to
a network of pipes having a uniform diameter of 8" and a
friction coefficient of 100 in the Hazen-William Formula,
to be in confirmity with the computer proxramme. Some
successfully runs were made on the TIFE computor. Further
snglysis wark is in progress.

Sewage Treatment

Colaba Sewage Treatment Plant

A detailed study of the new 1% mzd Sewage Treauvment
Plant, installed by the Bombay sunicipal Corporation at
Afghan Church, Colaba, has been carried out. This sewage
treatment plant is of activated siudge type and is provided
with good facilities for sampling and other investiations,
The plant was put into commssion on Sth June, 1962.

Important items of chemical snalysis, showing the
performance of the Colaba Sewage Treatmment Plant for the
period June 1962 — March 1963 are Ziven below :
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COLABA SEWAGE TREATWENT PLANT

(monthly Averaze Value )

{Results in pm )

y Quantity B.0.D. ) C.0.D, ' Suspended golids
ionth treated - ——— — -
) : , Raw % reduction Uverall , Raw % reduc— Overall , Raw % reduc— % Overall
y Sewage 1n settled % reduc~ , sewage tion in % reduc—, sewaze tion in reduction
' sewase tion in , ppn settled ticn in , pmo settled in final
. final ' Sewage final ) sewase effluent
' effluent , effluent ,
June Agm - — 66.49 ..wm-.w 72.4 - - -
July " 49.28 83.08  33.57 37 £9.63 379.8 - 43.39 78.43
August " 40,7 87.8 39 34.25 - 79.9 303 76.0 82.%
Sept, M 46 .85 89.23 42 43.38 80. 2 306.8 54.0 84
October 46.3 82.3 68.4 40.9 65.4 285.2 44.1 77.9
Nov. " 44,14 87.02  71.35 37.99 £65.60 411.46 33.49 73.26
Dec. " 48.8 95.2 63.4* 38.1 66.3 %0 54,7 85.3
Jan. 1963 - - - - -~ - - -
Feb; " 43,3 35.9 62.2% 33.1 60.6 229.7 43.7 68.9
March " 43.0 G50.0 65.0% 33.8 68.0 250 he 79.2

* 4 hrs. oxyzen absorbed with KinO

4



Chloride Tests :

Chloride tests were performed at the Colaba Sewage

- Preatuent Piant with two—fold objectives (1) to determine
wnether there is 8ignificant difference between the chloride
content of sewaye at the Afghan Church Pumping Station and
the sewase as it enters the treatwment plant and (2) to find
out the detention period which the raw scwage receives in
the plant, taking advanta.: of the chloride which are
believed to enter the plant from the sea duwring high tide .
periods. The sampling points were sup of the ifghan Church
B.mping Station, raw sewage as it enters the Colava Sewage
Treatient piant and final effluent of the plant. The
investigation showed that (i) there is no infiltration of
sea water between the sump of the afghsn Church Pumping
Station and inlet of the Colaba sewage treatment plant

(ii) the detention period for bulk of the sewa.e varied
from 4 to 8 hours while the theoretical detention period was
154 hours.

%M Test 3

: Salt test; was carried out at she Uolaba sewase
trestment plant on 20,9.1%2 with a view to debermine the
actual detention perdiod in the primary clarifier and to
sse whether there is an éven distribution of sewage as it
spread out frod the centre of the tank to the periphery.

Cne hundred kilo.rams of crude variety of sodium
chloride was dissolved in 250 litres of water. The chloride
value of the solution was 150,000 ppm. The solution was
then introduced into the bifurcation chamber feeding the
primary settling tank.

Six sawpling points were marxed along the periphery
of the %ank for sampling of the offluent and arc at the
inlzt to keep a record of background chlorides of the
incoming sewage. It was seen that a substantial quantity
of sewage receives a detention period of only 50 mingtes
and sewase spread out evenly fron the bottom centre to the
Periphery. '
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xperimental Pond at Colabs 3

A esmall experimental pond of size 14.2' x 14.2' x
3.75" volume 756 cuft and approximate capacity 5,000 gallons
was set up av Colaba on 8.5.62 to determine the yield of
algae for different dilutions of sawaxe fed into it., It
was founu that the pond has a standing crop of approximately
2 1b. of dry algape after six days.

odludze i estion Tank 2

A sludge digestion tank was put inte commission on
the 27th August, 1962. It has a capacity of 30,000 cu.ft.
or agproximately 2 lakh gallons. About 10,000 gallons of
raw sludge are being punped dally from the primary settling
tank to the digestion tank vhere they reccive a dstention
period of 20 days. The gas generated is only about 7000
cu.ft., daily aithough the quantity is gradually increasing
as the digestion tank attalns mabturity.

The study of siudge digsstion comuenced in the last
. waex of NOvember; 1662, The moisture content of raw siudge
was found to be between 97 and 98% and its volatile matter
on dry bagis veried from 27 to 46%. This must be due o
infiltration of sea water. Otherwise, under norinal
conditions . the moisture should be about 95% and volatile
matter on dry bagis avout 60 per cent.

The quantity of raw sludge fed into the di.estion
tank was 10,000 gallons per day'énd the «g@s generated
varied from 3,000 to 4,000 cu.ft. per day. The low gms
production was perhaps partly due to accumulation of
digested sludge in the tank, |

The £as analysis indicated 33.5% carbon dioxide,
0.25% oxygen and remsining 66.25% mginly methane with -
anmall quantities of Hitrogen and Hydrosen Sulpnide.

Sludse volume index test has been carried oub on
the mixed lquor as well as the return sludge. The ranse




of the former was 7.58 - 89.99 and that of the latter 24-150.
This fluctuation was due to the throttling of return sludge
punp to obtain a thicker sludge and also to the variation

in tne quantity fed to the aeration units. '

Biological study has shown that both the return
gludse and vhe mixed ldquor have stalked cilicates and

rotifers. Free swimming cilicates are relatively few.

lovegrove Sewage Treatuient Plant :

Approximately 100 million gallons of sewase come to
this plant daily. The facilities for treatment include
two primary clarifiers and cach of them is designed for 15 mgd.

Khar Sewage Treatmenty Flant :

The plant consisys of only one primary sebbtling tank
of capacity 2 mgd was put into operation in 1955. There
are four punps at Khar with a total capacity of 8 mgd. At
yresent, however, the sewasze is being treated from the Jai
E’m_n‘at Pumping Station, Pandra, having two pumps of capacity
of 0.86 mgd. ecach. On an average only about 1.5 mgd are
being taken to the plang.

Versova Sewayze Treatment Plant :

Here again the plant consists of one primary setiling
tank of capacity 2 mgd put into commigsion in 1959. There
are two pumps with the capacities of 2.2 mzd and 2.10 mgd.

Ghatkopar Sewage Treatment Flant :

This is algo a 2 mgd primary clarifier, put into
comiigsion in 1957. There are five pumps of the capgpeltices
3 mgd, 2-5 mgd (2 Nos.) 1.5 mgd and 1.25 mgd. Nermally,
about 7 mgd come to the plants and is bypassed to the
creck,

These sewage treatment plantg howe been studied
as reJards quality and quantity of sewage cowing there and
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thair performance. The percentage reduction in BCD, COD
and suspendsd solids has been Observed in case of clarifier
effluent, Khar, Duncan 3tration clarifier effluent, W#orli,
and Dorr-Qliv.r Clarifier effluent, Worli.

HQS Problem :

Most of the scwage treatment plants in Bombay have
been experiencing trouble owing to the evolution of HQS 4as
in digestion process. In the case of Khar sewage ireatiment
blant mild steel uplake pipe of the digestion tank had to
be replaced beins completely corroded. The sewase treatment
plant at Versova and Ghatkopar had, in fact, to be put out
of commission due to the evolution of HQS &85

Radio-~Igotope Test &

Radio~isotone tests were carried out for checking
the capacity of the pumps and the uniformity of flows in
the primary settling tanks at lovegrove.

Industrial Wastes

Samples were collected for analysis from ¥/s Noole
Paints and Varnish Co. (P)Itd,, Bombay, Dharmasi siorarji
Chemical Co., Natlional Rayon and Amgrnath Nala,

Studies on pollution in the Ulhas and Kalu water
stretch werc carried out in collaboration with the Director
of Public Health and the Deputy Director of Bombay Division.

The Director of Figheries has been collaborated with,
in the problem of Whas and kalu water stretch, the main
aspects belng one of debtermuining whether the pollutants
are hermful to Hiisa and other fish in the Bessein Creek.
Juphasis, therefores, was lald wmore on the Blo-assay aspect
of poliution in this case.

2L blo-agsay test was carrded outr to find out the
toxicity of Iharmasi worarji Chesdcal Co., acid slud.e on



copepods, which form an important fish food organisms. It
was found that 50% mortality took place with 24 hrs. in a
& lution, contgining 80 ppn of the water.

In addition to above, the following factories were
visited along with the District Health Officer, Thana to
collect information regarding their waste disposal problems.
{1) Boehringer Xnoll Ltd., (Chlorephenicol ianufacturer),
(I1) Roche Products Ltd., and (III) Colour Chemicals Itd.
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BORIVILI FIELD UNIT

1. Study of Smokeless Chullahs

The study of smokeless chullahswas undertaken with a
view to achieve better utilization of fuel and also to
evaluate the performance of various arrangements, Two types
of smokeless chwmllahg, one having 3pot arrangements and
the other having 2-pot arrangements were studied under
controllied, conditions and thelr efficiencies studied. Vardous
tests were carried out 4o compare the efficiancies of open
chullabs (single pot system) and smokeless chullahs. It
was found thgt if the aim was %0 heat only a single pot,
there was no marked difference in the simokeless chullahs
except for the fact that smoke nuisance would be avoided.
.However; if two or siore pots are to be heated, it would be
evident that smokeless chullahs will be at a definite
advantage. As it is very offen necessary in practice to
have more than one pot simultaneously on a cooking range,
this advantasc is of much importance. - Comparisons were also
made with kerosene oil stove and it was found thaf for a
* the monetary-value of fuel, the smokeless chullans gave on
an average more total healt than the stove, if the dying heat
weré taken into accounts- fn the case of kervsene oilfstove,
the dying heat phase is totaily absent. The observations
made in the current cowpasretive study of a double and
triple pot system also indlicate that wore heat is obbtainable
from latter exrangement., This does not wean thal the nunber
of pots can be increased indefinitely. It is a matter of
utilizing the heat in the fuel gas with an optimum draft.
Carpentary wastes of .ore Or less uniform type was used
as fuel for the experiments.

2. Study of Disinfection of Drinking Water Wells

D einfection of drinking water wells by ddppine
porous double cartridess containing bleachins powder in
the inner cartridge (Zdrovko's methods) was tried on the
wells around Borivili, The results were found %o be
encouraging. The study was continued further.




3. Comparative Study of M.F, and M.P.N, Technigueg
Tor the Bacteriological Analysis OF waver

Comparative study of Menbrane in technique and most
Probable nunber technique was undertaken to know the
suitability of the above technique in case of f{reaved and
witreated waters. In all 200 water sauples both treated
and untreated (Tap and Well water) were exaunined by both
techniques.

4. Study of Pilot Cowdung Gag Flant

Study of anaerobic duns digestion on pilop was plant
having digester capacity of 325 cu.f}. and gas-dome
capacity of 150 cu.ft. was undertaken with a view {0 arrive
at an optimm loading of volatile solids in 1b/dgy/cu.foot.
If gigester capacity at which the gas plant works with a
meximzn efficlency with maximum of gas production
qualitatively and quantitatively, the effluent obtained is
of a high manuriel value. The ein experiments were
performed in ten periodic experiments starcing from a
minimun logding of volatile solids and jradually increasing
the same periodiecally. All the inporiant parameters of
digestions were studied. The Btudy was continued furthaer,




FOONA FIELD UNIT

Treatuent of Water

dolkar Bridge Water Works

This water works is fed with the mixture of water
from Kalas bund and Mulshi water via Csntonment water works.
There are some difficulties found inherent in treating the
mixture, namely, poor coagulation and snort filter runs-
sudden drop in the initigl filtration rates. Samples of
raw water, clarified water and filtered water were analysed
cheically, biologically and bgcteriologically. sulshi raw
water was found to have turbidity less than 30 ppm while
raw water froa Kalas bund was having turbidity from 70 pm
to 160 prm.

Hardness of raw water from Kalas bund was fram 150 ppm
to 200 pmn, while duishi water was having hardnsess between
13G ppm to 150 pom.

Biological examination revealed that raw waber from
Kalas bund shows MEIOSIRA (1470 organisas/ml) which is very
high and proved t6 be the cause of short filter runs., NMulshi

raw water was having lesser mumbzsr than that of the raw water

from Kalas bund., Planktons in settled water have also been
found to be the major cause of short filter runs. Melosira,
Naricula, Gamphonena were prominent organiasss present in
clarified water but the filtered water snowed increase in
the ecount of Ganphonems and Naricula.

It has been found that the water treated with a dose
of alum (2 srains/<al) gave a better clarification and

sattlenent.

River Pollution Survey of Mula

Arrangements have been made for the supply of water
to Poona city by the authorities in collaboration with the
Tata Hydro-Electric Co. to let out water from Mulshi dan
into the ¥Mula river and to coliect at Aundn village.



Trirty five samnpline points were selected between
aundh village and bund sardens and sainples froa these were
examined chemically, biologically and bacteriologically to .
assess the quality of water. ' |

(1) From ths sampling point (discharge from gumunition
Factory) the river water gives nedicinal smell at
almost all the points unto pund Garden.

(2) Duc to the discharge of the waste from the three
drains from High Zxplogives Factory which were
having pH between 3 t0 5 the river water 50
down strean from each drain showed pH values
between 4 - 5,

(3) The wastes frou second drain of High Explosives
Factory and Baja Bahadur & sotilal Textile sliils
showed rdgh values of sulphates, BOD golids.

(4) Sewage outfall at Aundh Bridge showed high values
of COD, BOD and Solids.

Bactariological analysis revealed that the coliform
COl.ln\t was higher at aundh Bridge, while at the amwmnition
Factory sihows lowest count throughout tha stretch of the
river uwnder exauination. '

Biological analysis revealed hizh algal count at soine
of the sampling points where the count was upto 25000/ml.
The Zoo-planktons were of moderate quality and varied types
were found.

Diginfection of Well Wataers

Studiss on disinfection of well water with Cartridge
gystem were made with few wells in-the c¢ity. Coliform

gounts and resgidual chlorine were determined during the .

period in which this gystem works satisfactorily.
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Industrial Waste.

High Explogives Factory

Treated and untreated Waste samples were analysed.
Treated sample wag colourless and dissolved solids had gone
down from 1120.0 ppm %o 80.0 ppm affer passing through
exchange resins. PFurther work on the regeneration and
re-~use 0f resins is in progress.

Khopoli Paper Factory Wastes

Resuit of analysis of the samples snowed that the
paper waste contains high turbidity, suspended solids, COD
and BOD,

Arlabs Factory Wagtes

This factory marmfactures different, dyes -and the
wagte 1s mainly a dye waste and the wastes are mainly acidic,
Lyridine, alkaline, etc. Total industrial waste is about
40,000 «pd. This waste meets the river Neera at a distance
of about 200 meters. The work regarding the characheriza—
tion of these wastes is being continued.

. Comparative Study of #F and MPN Methods

Fifty five samples have been examined during the
period under review by MF and MPN methods. 18 samples
showed PN coliform count more tnan MF count while 16
sanples showed WF count more than that of HMPN,

Fifty two colonies with metallic sheene and 52
‘purple colomies were further identified by IuVIC and BGB
tests. It has been found that all the 52 colonies with
metallic sheene were of coliform group while only 12 out
- of 52 pupple colonies belonged to this group.




- EVAFORATION CONI'ROL PROJECT AT LONAVIA

To step up the progress of work on this project and
for a better assesament of the achievements periodically,
it was decided vo divide the work in the following three
mhases

i) Developing technique for applying and wginteinine
monolayers efficiently and effectively and evaluating the
coverage.

ii) Improving techniques for gauging flows and
evaporation losgses for preparing an accurate water budget.

_ iii) Assessing the effect of the application of
monalayers on the gquality of water.

FPan Coefficient :

A stuay was made to determine the Conversion Factor
(Penn Coefficient) for estimating the actual evaporation
balding place in the lake at Lonavlsa.

Cetyl alcohol in Powder Form @

The pogsibility of using Cetyl Alcohol in powder
form alone or alongwith emulsion to cover the lake from the
film was explored. The film developed froi the powder
indicated £00d pregsures (mostly 40 dynes) but the film
remained for a short time only., Besides, larger quantity
of the powd:sr was required than when used in the emulsion
form.

Various techniques of spraying the Cetyl Aleohol
were tried to chose the best for the project at hand .

In this connection a syaposium on "Evaporation
Control" was held st the National Chemdcal Iaboratory
from 17ih to 20th December, 1962, where gsome of the
delegates explained the advantages of using Catyl
Alcohol in pawder form instead of in emulsion form,
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Current Metars @ e [,q

Current seters were emaloyed for measuring the
discharge through the duct line emanatlnf, from Walwhan Danl,
This study was condu.cted for compsring the actual discharges
as registered by current meters against the Tata's record
based on sate openings and the energy produced down at
Kila'po]i Power House. This was expected t© help making a
rrecise water budset for the lake,

Level Recordera :

Two Level Recoraers were also mstalled. The purpose
of these level recorders was t0 record the fluctuations in

"the level of the duct line round-the-clock. From these

recorders, the energy level of the flow in the duct line
coul.d be obtained wnich would be useful in calculsting
“the veloclty of the flow in the dact iine. Bes:.aes, this

would serve as an’ 1ndependent check ‘on the fanctioning of

the current mebers.

Anencmeterg and Sunshine Recorder @ _

Three anemometers were installed; one by the side

of the wind vane, another attached with the dispensing

unit on $he floating raft at the centre of the lake and
third near the eVapoi-ahion pans. These three anemouneters
gpaced widely apart gave useful dabta on wind wvelocities
and its patterns.

One sunshine Recorder was fixed on the duct line
to record the number of hours in a day for witich sunghine
was avallablu to ®he water sur’face.
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LELEI ZONAL CENTIRE
WalER TREATMENT

Sificiency of CPHERI Clariflceculator .

wamples of raw water and of tThe effluents
from the CPHIRI Bxperimental clariflocculztor,

- which is subjected to treatment with varying
dosages of various coasulants, were collected and
ahalysed for the determinaticu of eoliform densie
ties. oinllar tests were co:oducted on.the efflucnta
of Paterson and Jorr's Qliver cLariflocculézor t4
¢htain eomparative data for assessment of effiei-
énciés of thesg elariflo-sulaters with reference
to reduetion in coliférm density. Sampies of 1AW
vator and effluents. from ¢hess clariflocgulators
were also collegted feor the detegrmination of no.
of_algae per litre towards a'c‘mparative study
of algal densities.

The rectang:iar and @ircular units of the
CPHERI clarifloccilater have bheen tried at diffe-
rent flow rates, veloecity gradlients, doses zte.
Lo obseyve tlhelr effects #n removal of turbidity.
Gomparative tests were alsec made on Pattersont's
and Dorr's Qliver's clariflooculators.

a
Nirmali seed exiract aa/coﬂéulaﬁi’

An extensive series of Ja tests were garried
out te investigate the characteristics eof Nirmli
seed extraet as a coagulant.

The extraet wes prepared by first grindihg
the seed and then boiling #n water fer one hour.
The extract was preserved by the addition of 1 m.l.




Af conc. sulphuric Acid. , N - 81
The effects of two.féllowing vériables on

goazulation and flocculation were studied: (i)

R.P.M. (1) Dosage of coagulant (iii) Floeceulation

time {iv) Settling time and (v) Raw water turhidity.

R.P.M. ; It was observed that floes were larger in

size at 60 than at 80 and 160 RPM. However removal

of clay turbidity was more ef?ective at the latter

RPMs, The residual turbidity of settled water

was less at 80 and 100 than at 60 rpm;

Dosage : The polyelectrolyte was used in
dosages of 0.5 to 2 mg/l for clarifying raw watér
containing 300-130C mg/} turbidity. Increase in
dosage was found {o decrease residumal turbidity
of the settled water. Hewever, when certain limit
of desage {depending upon the size and proportion
of the suspended varticles in raw water) was exceed -
ed, coagulation_was reversed and there was shert
increase in the Tinal turbidity.

™

Flocculaticn time s Increasc in flecculation
time was fouini td improﬁé floc-formation and_the
quality of_the settled water. The optimﬁm reaction
time was found to be 15 minutes at 80 ronms.

- Settling time FTloes formed in the breakers
rapidly settled down. The removal df Tloc was found
to be maximim in the fiyst minute and settlement
was practically complete in 5 minutes.

 Raw-water turbidity ¢ The extract worked effecti-

vely as a coazulant whan the turbidity of raw water

exceeded 300 mz/l.
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Clearing Nuts as a C;agulant :

. NS
The extract of clearing nuts wag prevared by

blending the crushed seed with water in a foed blendor.

The variables used in the jar tests were : (i) Dose

o {3ii) rpm (iii)5F16cculatioh“time (iv) Settling

time and (v) pH.* The effect of commen interfering
bodies like sodium pyrophosphate and tannin on so-

‘agulation b%,alumn'dnd the polyelectrolyte Wwas evae

" luated.

.. Investigation was alse carried eut en the
effectiveness of the extract of deioriized water as

well as in water of varying mineral conceﬁtration.

% suspension of kaolin, stabilized by the addition

of pyrophosphate was used for this work. In some

experiments the poly-lectrolyte was successfully

- used as a coagulant adjunct to alum: .

as .
Copper/as a co-agulant

The cﬁaracteristics of coppef»aé a coggulaﬁt
were studied both by jar tesys and on the.pilﬁt plant.
The faterial was'ﬁsed singly as well as in combination
:#ith soda. Raw water was given_a dose of 10-30 mz /1
of copperas and wés flocculéted in the laboratery
for lO,min.'Floés were poorly formed.in the above
range of dose. The turbidity of raw water was re-
duced from SO ppm toi30 ppm after clarification,
Similar results weré obtained when coﬁperas was
tried 1in the plant in place of alum. Addition of
‘soda did not iﬁprove floc formatioﬁ or clarity eof

the effluent.
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Adjustment of »H in alum coaralation @

The effect of pH on coagulation of raw water
Iby alum was studied and it was observed that_adjust—
ment of pH in the ranze 6-10 did not improve the
efficiency of alum coagulation._

- Application of new methods for water analysis :

In the last few years several methods have deen
developed for the sstimition of cationie and anionic
constituents in water using.ion-exchanse and spectro-
photonetry. The_methods that have heen adopted in the
laboratory are _listed beslow:

(i)  Nitrate . : by spectrophctometric deter-
: mination of the yellow colour
- Tformed with brucine.

(1i) Nitrate

by ultra-violet spectrophotome-
try.

by titration with barium
chioriie with thorin as an
internal indicator.

(1i1) BSulvhate

Qo

R e _

by photocolopmetric determi--
nation of the yellow colour
formed with awmoniagm vanadomoly-
pdate. -

(iv) Phosphate

a-n

by spectrophotometric deter-
mination of the violet
eolour formed with oxalyl-
hydrazide - acetaldehyde.

(v) Copner

(vi) Ammonium : oy spectronhotometric deter-
o mination of the olue colour
Tormed with phenol and sodium
hyoobronite.:

(vii) Chroaium . - 3 by ultraviolet spe-trovhotome-
try.

Estimation of sulphate ion in water :-

Three rapid -methods for the determination of
sulphate ion in surface or well waters are being
studied. They are : (1) 3a804 turbidiwmetric methnds;

estimation of turbidity at 380 m.u. (1i) Titration
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. with barium chloride usinz thorin as indicator.

(ii1) Ion-exchange using Zeo Xarb 225 as the cation-

exchanger.

Estimation of Hexa-valent Chromium in water :-

An ultra-violet specirophotometric method 1is
being investizated for the determination eof hexa-
valent chromium in water and waste water. The
interference of chloride, sulphate, phosphate, flu-
oride, nitrate, perchlorate, carbonate iron, covper,
nickel, lead, and cadmiun lons in the determination

have been evaluated.

Survey of wall waters in the Union Territory _of Delhi :

| A survey was undertaken tb &ssess the nature
and gquality of water of the wells in the Union
Territory of Delhi. The rural] area of the territory
was divided into 5 C.D. Blecks and it was decided to
covef 20 wells frem each of the blocks. Each sample
was subjected to chemical, bacteriological and
biologlcal analysis.

Chemical analysis comprised tests of -

a
phenolphthalein and total alkalinity, total carbo-

nate, non-carbonate, calcium and maghesium hardness,
chlorides, sulphates, nitrates, nitrites, iron and
flu~-orides. In bacteriological analysis, MPN of
coliform was determined. Since, In quite a large
number of caseg, the coliform count was observed to
be highk, these were analysed for Enterococci also.
Towards blological analysis, gualitative and gquanti-
tative study of the plankton in the wells was made.

Apart from this, Samples from 20 selected
wells were collected fortnightly and chemical and

m T



bacterlological énalysis was carried out to study
seasonal variation in the quality of well water.

Distribution of coliform organisa in fasces

—— e -

Strains of coliforn orzanisms were isolated
from various samples of faeces. Each strain after
incubation and culture in lactese broth and in
brilliant green bile lactose bfoth and plating on
EMB Azar was subjected to I'VIC tests. Based on
these results, the types of strains of colifornms
recovered from each sample of facces were recorded.

INDUSTRIAL WASTES

Survey of Nazafgarh Nallah

The survey has been undertaken to study the
physico-~chemical characteristics of waste water
flowing in the nallah and to determine the extent
of pollition, contributed by Industrial wastes.

Fish were reported to die in the nallah every
year. Mortality-has been mostly - sudden and severe.
The ain of the survey was to assess toxicological
character of the wastes and quality.of the receiving
water upstream and aown—stfeam;i;e point offgonfluence
of River Jamuna and Nallah. |

There #ire three important factoeries which
discharge their efflients directly inte the nallah,
apart from other small scale industries. There are
(1) Textiles (M/s. Swat.anta Sharat Textile Mills,
New Delhi ) (ii) Mahufacturérs of Caustic Soda,
Chloride, Super-?hosphaté, Alamintun Sulvnhate,
Hydrogenated oil etec., (M/s. D.C.M, Chemical Works,
New Delhi) and (1i1i) Insecticides (M/s. Hindustan
Insecticides Ltd., New Delhi).

]



Apart from the discharges from these factories,
the Nallan further recelves sullage from a number of
drains amongst which Motinagar, Bharat Nagar and
Kingsway camp drains contribute the maximanm.

Considerable information has been collected
en the juality of wastes from the three factories :
DDT Factory ¢ The factory manufactured: 1-1% ton of

"techbical DDT per day. The volume of waste water
discharged is about 1,00,000 gpd.

The most objeétionable feature of the waste
was found to be its content of mineral acids which

- was ebserved fo be between 2000-148Q00 ppm as CaCl3.
The waste carried considerable amount of organics as
.would be evidenced frem COD {(dichromate) fluctuating
between 2,000-5,000 ppm. The B.0.D. of the effluent
was quite low (200-300 pﬁm), Traces of chromium and
‘DDT present interferaiwith the EDD; Bacteriological
examination amply proved the s{erile nature of the

waste. |

The waste varied considerably in its comvosi-
tion particularly in refereshce to its acidic contents.
The suspended matter was very low. The iron conftent
varied from 20-80 ppm.

P Chemical Werks 3

The factory dischargés abeut 3-4 lakh galions
of waste water per day. The waste was a slurry of
zreyish white suspended matter (waste frem acid
' digestionlbf bauxite) and #ccassionally had a yellow-
brown colour. The pH varied in the range 2-10,

The effluent was feund to be highly saline

(chloride 2000-6000 mg/1). It contained considerable .-

- Wl



amount of chloride and sulphate. Iron was nrosent
in appreciable amount. The maximam concentration of
the metal encountersd was 1400 mg/l} ‘The BOD was
cohépicuouslj less. _The di-chromate COD fluctuated
in a too wide range (frew nil to 4000 m:/1.)

' Tho waste water éarried a large amount of
settl=able and suspendad matger;'the vercentage of
settleable solids semetimes constituting 207 of the
waste.

 Avmenia was detected in the waste. In one
sample it was prosenf, in a concentration of 2.5 mg/l
(as N).

Swatantra Zharat Mill

- —

The mill precesses cearse textile and
discharges one lahly gallions of waste per day. The
pE was mostly on alkaline side in the ranze of 8 to
11. The alkalinity varied from 300-885 mg/l. The
* effluent was.moderately saline. The dichromate COD
"was in the range ef 300-1600 mg/l and BOD varied
between 150«300. The concentration of suspended
solids in the waste was considerable and the dye
and suspended organic matter carried in the ~ffluent
were found to be absorbad in activatesd carbon.

Pearle Cycle Factory 3

The factory discharges about 15,000 to
20,000 gallons of waste water per day. The waste
ie¢ disposed into sewers. The major proportion of
the efflaent originates from the rinse water From
the platinz nill of the Factory. The offlucnt

conbain chromium, nickel and cynide orzanic matter

- S7
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is also present in the wasté from the degreasing

of metal parts, The water from 't;he. tutrswell located
inside the factory was also é.nalyse_d. It was found
to be very hard, saline aﬁd highly centaminated with
chromium (1.5 mz2/1 Or) °

- e g,




KHLA ST —GENTEE, OF DELEI ZOWAL CENT . _OF CPHTRT

e ey -

Pilot-Plant Studies on Oxidation Ponds

The experimental oxidation pond units wore
operatad at increased B.0.D. loadinz of 138.8 1b/
day/acre for 15 days and of 206.5 lb/day/acre for
10 days, both.in LGpril, 1262. It has been found
that as he 1oading is incrcasad the poni effiei-
ency is reduced, under the sams conditions of lizht
intensity,‘tempéfgture detention time etc. The
foilowing organisms were ildentified during the
period
(1) Chlorella, the dominant. alga; {(ii) Tuzlena;
(1ii) Scene-desms; (iv) Pandorina; (v) Chlamydo-
manas; (vi) Chloregonium (vii) Ankistrodesmus
(viii) Oseillatoria {(ix) Spirulina; (x) Naviecula.
Ciliates were present'inllar?s nﬁmbers in ths
£irst unit.

During the month of May, 1962 the oxperimen-
tal ponds were onerated ;t 2 3.0.D. loading ranzing
from 85 to 145 lb:/acre/day and the detention period
bwas maintained at 2 to 3.7 days. & maximam B.O.D.
reduction of 83,8 % was sbtained with a BOD loading
Iof 123 1b/acre/ day.

‘ Ths weather during the first_fortnight was
zenerally cooler than it is normalifg while the
Lemperatur: rose high during the latter half of-
the month.

| The photosyntﬁatic oxygenation was very high
.during the entire month and the maximiz number of
2112l species have been identifiad in all the

three units of the exnerinental pond.
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The highest dissolved oxygen ebserved in all

the three ponds bdtwecn 2 and 4 P.M. as follews:-
Pend A | Pend B Pond C
D.0. 35.1 34.8 | 30.0

The following”organisms waréﬁ identified =~
(a) Chlorella (b) Euglena {(c) Phacus (d) Eudorina
{e) Pandorina (f) Ceeclastrum (2) Pyrcbotrys-spondy-
lomorum (h) Chlamydomonas (1) Scenedesmis (j) Osci-
llatoria (k) Chloregonium (1) Mlcroceystis (m) Nit-
zschia (n) Ciliates.

Chlerella was the most dominant alza during
the month while chlamydomonés, Pandorina and Chlero-
gonium showed a téndency te increase occassionally.

Waest Delhl Sewage Treatment Plant. -

Althoigh this plant is designed to treat 12 mgd
by the Simplex Surface Aeration Activated Sludge
Process employing ﬁhe Hizh Intensity Mechanical
deration, thelplant is considerably underleaded.

When the nlant has'received only 108.97
million_gallons; with én averagze daily flow of 3.63
mgd. and an avérage BOD ef 135 mg/1 , the BOD
reduction was of the order of 34.5 per cent.

Okhla Sewage Treatment Plant :-

Five sets of samples from various stages of
treatment of the plant have been examined for B.0.D.
to compare the efficiency of activated sludge plant

and the biofiltration plant.




Sewagze Stabilization Pond at the 3.V. .
nural Instltute, Blchpur . A*ra

.A_stﬁdy was undertaken to evaluate the perfor-
mance of the sewage stabilization.process. The stabiw
liiatien preeess was normil. The scum ftrouble had
beén reduéed and the formatien of sludgce blankets
observed during the +inter months was abseht. The

sewaze in the pend showed an oxyzen content of 168
pnﬂ and the efquent llow1ng %hreuvh the channel at
the dlstance of about 100 metres had an oxygen content
of 6.8 ppa.
In the month of May 1352 the eficiency of the
ﬁond has been found to be very nigh dnd algal growth
was goad-_. _
- The follewing 1rganlsﬂs we identified ¢

(1) Chlorella, (1{1i) Chlamyde-onas;-{1ii} Ankistrede-
smus; (iv) Micreactiniua; .(v) Buglena; (vi) Diatoms
mostly Nitzschia and (vii) Retifers. The BOD of the
poﬁd effluent unfiltered was 31 pom. .

The possibilities of censtructinzg ene nilet-
plant bxidation pond on bchalf of the Institﬁte,fin
:the‘viéinity éf the:séwage'pumping station of Agra
Manicipal Corporation were explered &lonvwlbh the
Execﬁtive Engineer,_Public Health, 4.5.%.%.D., Agra
and the Enzineers in charge of the sewacze pumping
statien. They agreed to construc£ one <mall stabili-
‘zation pond of 180' x 100 |
| | Saﬂpies wers collected from (i) Treatment Plant,

Okhlaa (ii) re ted sewate channel flowing towards

Aora “haﬂnel ~and (iii) Oxidation pend at Bichipuri, to

study the performance of (i) and (iii) and the self

purification in the channel.
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ROHTAK FIELD UNIT

Bohtak Water Works which purifies about 20 mzd
of water is fed with raw water from West Jamuna Canals
The raw water is then purified in the¢ Geemillers'
Purification Plant designed for a cavacity of 1.8 mgd.
About 0.2 mgd. are purified in the Pilot Plant. The

“*sampling points of thée Pilot Plant are : (i) Raw Water

(before alum mixing);(ii) Clarifier No. 1j (iii) Clari-

fier No.2 and (iv) Filtered water.

The sampling p&ints of the Geemiller's Plant
are t (i) Raw waterj (ii) Clarifier Wo.l; (iii)

Clarifier Wo.2; (iv) Filtered; and (v) Chlorinated.

Samples are being exam&ned for turbidity,
alkalinify, pH value, chlorifles, total hardness ete, to
test the efficiency of the plants.

Bacteriolorical Analvsis

'‘The samples cellseted from the above plants are
also analysed bacteriologicallylto determine MPN/100 m.l.
with lactese broth.

Samples received frem gziggg vlaces of Punjab
ggllggggg from wells, Tulbe-wells and other watgr
supply_ sources @ '

Samples were examinad for turtiidity, alkalinity,
sulphates, nitrates, fluorides, iron, pH value, chlorides,
C.0.D. and B.O.D.

S&mples recgived from Government Girl's Higher
Secondary School, Rohana (Rohtak) was found to have
high valwes of nitrates, total solids, chlerides,
sulphateé, total hardness etc., exceeding the permi-

ssible limits of drinking water supply.

LI 8 I



HYDERABAD ZONAL CENTERE A 4

WATRER SUPPLY

R.R.L. Water Supply-Scheme :- The water treatment

plant at Regional Research laboratory to whieh raw
water is delivered at the rate of one lakh zallons
per day, has been put into commission and a regular
programme of collectirg and maintaining physical,
chemical, bacteriological and microsecopical analysis
of water after different stages of treatment has been
undertaken. The hydraulic performance of the various
units also has been observed for further improvements.
Preliminary tests indicated‘that the plant nerformance
from point of view of bacteriological quality was not
satisfactory. Detailed investigations were carried
out to locate the cause of the unsatisf&ctorymcondition4
Studies have been initiated on the following :-

(a) The use of variouas types of coagulants.

(b} The performance of the clariflocculator
with different velceity zradients,

and {¢) The use of diffsrent types of filtering
media .

Experiments have been nlanned on the foliowing

aspects of Hydraulics of Rapid Sand Filters, namely-
(L) Stady of loss of Head throuzh Filter Bottom.
(2) Studies on the High Rate 3ack Washing.

(3)*Studies on the Optirmim Devth of the
supporting Media.

(4) Btudies on the Under-drainage System of
the Tapid band Filters.

" (5) 8tudies on the ate of Filtration vs.
Clogzing.



AL VITAYAWADA WATER SUPPLY | | .

T e T e i .-...

As desired by the State Public Health mnoinee~ ©

ring Department, Samoles of the raw water from

Krishna Rlver near Vijayawada are being analysed to

maintaln a complete record of the varietions in thed

characteristics of the water throuzheut the year.

This data would be helpful in desizning 4 suitable

treatment plant for water supply toIVijayaﬁada town.

The work 1s in progress.. | N _ E

Analysis of the ground water, Vijayawada.

The Public Health Engineering Department are
exploriﬁglthe possibility of éugmentation of watér
supply in the town by sinking more tube wells. Sampies
received from the State Authorifiés have been examined
for physical, chemical and bacteriological characte- 0
ristiés. -

| Studlies on the Short-circuiting and Basis
Stability of Sedimentation Tanks have been undertaken
and the worsk is in progress.

The problem of removal of coal dust from water,
collected from the S8ingarcni Collieries area in Andhra
Pradesh has been undertaken at the reqguest of the

. Superintending Engineer, Public Health.

SEWAGE TREATMENT ,

Execution of the following pilot planks are
under progress @ ' _ -

(1) Combined Unit for Zrimary Treatument of
Sewage

(2) High-rate Activated Sludze.
(3) High-rate Digestion.
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Hyderabad Sewaze Troataont Works i

Studies have been'ﬁhdartaken to evaluate the
performznce oi the ecxisting sewage treatment works
at Lmberpet.

Data lave been zollected with a view te improve
the efficiency of the treatment plant and suggesting
a more suitable method for the disvosal of sludze.

Sewage Treatment Plant for R.E.L, Staff Juarters :

Work regarding the selection cf a suitable
site for the treatment works, mode of conveyance of
sewaze and the disposal of final effluents has been
undeftaken.

Oxidation Pond for Tirapathi |

It has been propoéed'to cons%ruct an Oxidation
pond of size 30'x120' for conducting reseatrch and to
arrive at the correet desizn criteria under loeal
conditions. Such a pond was intended to serve as a
dzmonstration plant for the Stéte ?ub;ic Health
Ergincars.
| In response to this, one experimental Oxidation
Pond of size 90'x20' (bottom) has bsen constructed at
amoerpet with the cooveration of the state.authorities
who have also agreed to jive necessary in-let and
out-let connzctions.

JATIONAL INVENTORY

Data on 18 water supply schemes have been
collected this bringing the total to nearly 55,

and forsarded to Head Office.
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INDUST AIAL WASTES.

The problem of treatment and disposal of
Industrial effluents from Sirpur Xagaz.agar factory
has been referred %o this centre by the Director of
Medical Services, Andhra Pradesh. Tewards this,
prelininary data on the capacity of the Paper Mill,

Juality of water used, amount of 1lijuid wastes

| available; the present method of treatment and

difficulties.etc. have been collected. In addition

similar data is beinz collected in case of the

‘Synthetic Rayon Factory which alse produces consider-

able ameunt of llguid wastes. A comprehensive scheme
Eased on this combined data would serve useful
purpose in handling the waste disposal problem of
Kagaznagar Factory Area, ' .

2ilot Plant at Central Leather Research Institute,
MADRAS @ o '

A pilet plant for treating 2,500 gallons
per day of tannery wastes has been desizned by this
centre, based on the labeoratory findinzs furnished

by the CLRI, Madras.

Gangapur Suzar Factory (iurangabad) :

Prelininary experiments to study the wastes
disposal problems are being initiated.
Milk Wastes :- Detailed design drawings for the milk
waste treatment plant are in progress.

Synthetic Drug Wastes 3- Experiments are beinz

conducted regarding the use of alzae in the treatment
of these wastes. Fish toxiecity experiments on
these wastes are also in progress.



surinz the poricd under report, investizgations
on the following asnects have been carried ont at the
Centre. {(a) Water Supply, (b) Stream Sanitation and
{c) Sewage Disposal.

Over 3000 samples have been analysed chemically,
biologiecally and bacteriolesically.

Description :-

(a) water Supnly
(i) Dudeshwaf Water Werks.

(11) Odour Control and Fish Mortality in
Kankaria Lake. :

(1ii} Stray Samples

(b) Strean Sanitation :

(1) River Sabarmati Survey.

(¢c) Sewaze Disposal i-

(1) Raw Sewage frowm pumping stations % carriers

-

(i1} Solar drying beds.

?‘(

(iii) & d's Oxidution Ponde.

(iv) Singl= Jn1t Oxidation Pord (Pilot Plant)
(v) *ultivle unit Oxidation Ponds at Plrana

Bewagze farm using domestic sewaze admixed
with Textile Mill Wastes.

(vi) Multiple unit Oxidation Ponds fed with
purely domestic sewage at the Vasana
Sewage Farm.

(d) Industrial Wastesg 3

WATEA SUPPLY

Dudeshwar _Water Works s
**, ey M . A -
™ The Tlaeccoulation stadiecs at Dudeshwar Water

Works showerd that whon the speed of paddle is

G5 r.p.m. and alnn dose is 80 mg./1, the best ﬁypr

—

¢F

m M



€G- of floc was obtained. The water used for the experi-
ment had the following characteristics.

Temperature .o 25-25.56C

Turbidity - 23-25 ppn

Phenolphthalene ee 15-20 ppm

Alkalinity \

Methyl Orange . 330-350 ppm

Alkalinity .
 Chloride .. 80 ppm

Oxygen consuamed _
4 hrs. (Tidys) .e 0.42-0.50 npm.

STREAM SANITATION

River Sabarmati Survey 3

A survey has been uhdertaken regarding stream
sanitation of River Sabarmati. The Important results »
with.respect te D.0O., percentage saturation, chlorides,
oxygen absofbed of the samples, has been obtained for
each of the eight saﬁpling stations covering a total
distance of 15 k.m. _

The stabllity test for the sambles from River
Sabarmati was also carried out and it was found that

" the last point of survey (one furlong below the

entrance to the Sewage farm), the colour of the dye
disappeared within 2 to 3 hours, which clearly
indicates that the unstabilized sewage was being

let in.

SEWAGE DISPOSAL

Raw sewage from pumpinz stations and carriers 1

Studies on the Bibchemistry of Flowing Sewage
both in the old and new sewage farms have been

carried out . A total of 98 samples were collected
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before and after each of the three falls Tor exami-
nation during April 1 and May, 1962. The variation
in the values of the BOD (5 day - 2002} and oxyzen
absorbed from Potassium permanzanate at the beginning
of and end of the.carriér was observed.

In Biologleal investization, the dominant algae
were found to be chlorelia sp, Arthrospira sp,
Pscillatoria SD Chlorella pyrenoidosa,; Arthros»ira
Jenneri, Cscillatoria formosa etc.

Solar Dryinz Beds

Sixty samples froem solayr drying beds were

examined and the following are the results of analysis :

B.0.D. (5 days - 20°C) x5 15
Dissolved Oxyzen (ppm) .23.1 Nil
4 Saturation. - 316.0 445

Staolllzatlon of oewave in Xakkdd'
Sariss of Six Ponds

Sanvles have been ccllected from Kakkad's .
Oxidation Ponis for Unemical, Bacteriological and
Biolozical an:lysis. The averaze reduction in BOD3
- DO, 4 Saturation and Oxygzen- 3oqorbod are given as
follows 3~

CHE iiIUﬂ L J.‘&.N;iL‘fc‘ T

‘Influent to the  Effluent from £ Redu-

first pond the last pond c¢tion
BOD (5 days at o
200C) .. 271 .5 70 74 .2
D.0. (ppaJ Fil 2.5 Increass
% Baturation Mil 42,3 Increase
Oxygen absorbed 57 .5 32.2 aa

(Tidy's)
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¥© There is an average reduction of 74 .2 per cent

in B.0.D. and 44 percent in Oxygen absorbed.

BIOLOGICAL ANALISIS

The dominant algal organisms observed were
ehlorella sp, Merismopedia sp., Ankistrodesms sp.,

and Fuglena sp.

Single Unit Oxidation Pond (Pilot Plant) :

Nearly 1800 samples were collected from the
Pilot Plant Oxidation Pona. Samples were drawn frem
the surface, middle and the botton at 250 ft.;
800 ft.; 750 ft., from the inlet and the final effluent.
Samples were examined chemically, biologiecallyland
bacteriologically.

A summary of fhe average values at different
points for the samples for the important chemical
conditions are as follows 1~

»

CHEMICAL ANALYSIS

Inlet to the Fiﬁai BEffluent Percentage

Pond from the pond Reduction
BOD (5 day at 20°C) 202.0 g86.l 574
(ppm) . nil 4.4 Increase

4 Saturation nil 72 84 Increase

Oxygen absorbed -
{(Tidy's 4 hrs.test) 58 .0 34,5 41 .4



There 1s an average reduction of 57 .4 percent

in B.0.D. and 41 .4 per cent in the Cxyzen abssrbed.

BIOLOGICAL AW:LV3TS

The donminant algal organizm were found to be
Chlofella'pyrenoidosa, Chlerococsun $n., Panderina
SP - Ankistrodesrus 8p., arthrgsniv an., Oscillatoria
SP .

Multiple Unit Oxidation Ponds at the
Pirana Sewaze Farm : _

Eizht ponds were working in series with the
mixed sewaze (Qomestic and textile mill wastes) at

the Pirana Sewage Farm. Sawuples were collected and

examined for physico-chemical, biological and bacterio-

logical conditions. The important results with
respeet to chemical and biloleogieoal condition are given
below &

CHEMICAL AFALYSIO

Inlet to Effluents from Percentage

Pond 1 last Pond. reduztion
30n (5 days zt _ _ |
269C) 195.3 72.5 . 63.2
Dissolved Oxygzen. nil 0.02 Increase
% Saturation. | nil 1.68 Increase

Oxygen ébsorbed 55.3 35.2 37 .5

BICLOSI AL ANALYSIS
The dominant algae were found to be Microcystis,
Chlorococcum 8p., Merismovedia tenaissima. The subdo-
minant alras were Meriswoéadia sh., and Buglens s».

Multiple Urnit Oxidation Ponds at
the Vasng Sowaze Yaim &

At = it

'Eight ponds were working in se:ris: with the

-

nure domestic sewage at the Vasna Sewspa Tarn. The

iomns ot and

7
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important results with respeet to chemical and bie-

logical analysis of the samples are ziven as follews :-

inlat to
Pand =~
Dissolvad Quyzen Nil
% Saturation Nil
BOD (5 days at '
207C) .. 141 .6

Jxyzan absorbed
(Tidy's 4hrs.test) 47.4

There is an average reduction of

Effluent from nercegntaze

st nond

——— ity e,

Q.3
3.3

109.1

-34 t“}

o e ——— g

Heduction.
Increase

Inereass

22.7

A7 W6

2.7 vercent

and 27 .6 percent in BOD 2nl Oxyzcn absorbed respecti-

vely.

There was practicnlly ne growth of algae in

all the ponds. A few cells of Chlerella sp. Fuzlena

Sps+, derisomonedia sp. wers sezrn in some of the vonds

onli.

tudé~s on Ansizronid Poni:

There are two tynes of anaerobic nonds,-one

fed with a mixture of domestic sewaze and industrial

wastes (at Pirana), and the other fed with purely

domestic sewage {(Vasana).

The arnint of nmurification 2ffected in these

vwe Brnes of pondy is . immarised as follows $-

Vasana Sewage rfarm @

-

Iniat

Out 1ot

BOD (5 days at 30°C)  177.5

Dissolved Oxygzen

4 Saturation.

Oxygen ahscrbed. 52.3

(Tidy's 4 hrs. test)

Nil.-

Hil

486 .58

114 .2

Racucyion
3546
Nil
Nil
9.6




Pirana Sewage farm :

Inlet

. e, e

BOD (5 days at 200C) 182,23

Dissclved Oxygen. Nil

4 Saturation. Nil

Oxyzen absorbed.
(Tidy's 4 hrs.
test)

60 .8

Industrial Wastes

Ontlst Feduetion

89 51
Nil Nil
Nil Nil
39.3 35

Wastes froa trne rfollowing Mills were analysed

for B.0.D., Oxygen absorbed from KMnO4 and selids

{(Total, Dissolved and Suspended).

(11 Paper Mill Wagstes

from Katol.

(2) Textile Mill Wastes from Xalol.

{33 Dairy Wastes from the Mil Dairy, Anand.

OQ‘..‘

-

- 23
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Water pellution survey of Upper Lake

The water supply of the town of Bhopal,

Capital Project Areas and the Heavy Electrioals Ltd.,
1s derived from the Upper lLake. This vital source

of water supnly has been found to be nolluted in mny
ways. The major contribution to the.pollution load
is freom sullage water from Bairagarh township,
nallahs in the vicinity, bunzalows around, labour
gamps in the cateiment area, washing of cattles and
vehicles, bathing ghats and fishing in the lake.
Taking this into consideration the pollution-study

is being carried out at three plaees viz. periphery of e
the lake. catchment area and inside of the lake.

The measures to prevent pollution on the

|
!

periphery are under execution. These preventive

measures consist of development of area in the lake,

basin on the pnerivhery from Ret Ghat to Medical
Colleze Hospital and collection of effluent of .
septic tanks ete. of cunintows located on the edze
of the lake. R

Hbampless have been collected from 3 stations on i
the JIonzr lake and analysed rezularly. The rangers _ {
of the chenical estimations from these stations are i

-

sumnerised LUelow. '

(except pH all values in ppwm)

pH ?06 - {?.r?
DO 7.8 - 9.8
ROD 3.0 - 5.3
Chlorides. 12.0 -15.5

P.A. 5.0 -11.5



T.WA. 132.0 - 165.4 15 =
Total Hardness 57.7 - 67 .4 ;
I T.8. 137 .5 - 157.6 '
Sol~ §f D.S. 113.8 - 125 .4
ids § sS.8. 19.3 - 30.3 .

Performance of Water Treatment Plants and Survey
of the dis tribution system of Bhopal Water Supply

The Water supply in Bhopal city and H.E.L.
Township is 6.5 and 4 m.g.d. respectively, the
former being managed ﬁy Municipal Cormmittee and the
latter by Heavy Electricals Limited. The unper lake,
referred to‘above, is the source of this water |
supply.

There are four water treatment nlanté; viz.
(i) Yacht club (3.5 m=mgd candy), (ii1) pulpukhta
(2.5 mgd candy), (iii) Idzah, (1.0 mzd candy) and
(iv) H.E.L. (4 mgd Geomiller).

The biolozical and bacterioclogical analysis
of water from variows stages of the water treatment
by these plants has been carried out to check the
quality of water supply.

A survey of distribution system of Bhopal city
has been conducted wherein the bacterioclogical
quality and residual. chlorine at the consumer's gnd
were observed.

Survéy of distribution system of Ujjain water supnly 3

The city of Ujjain has a water supnly of
about 5 mgd. There has been a lot of public azitation
on the guality of water supnly to the city and the
consequent increase in water<borne diseasc and
disorders. Hence, a nsed was felt to ascertain

the quality of water in the distribution systenm.



76, "

was conducted in collaberation with the Executive .° ‘a=~
Engineer, Public Health Division, Upfain.

Jharactbrlstlcs of wateL from various vnlaces of

e mrwm -

Madhya Pradesh :

A survey is being conducted in collaboration
with the Bxecutive Engilnmer, Public Health Division,
Bhopal for studying the quality of water from
different places in Madhya Pradesh, During the period
under review 17 s2mples were annlysed.

Survey of well waters in Bhopal city @

Several wells in Bhopal c¢ity have been examined

for the following purposes ¢

(1) Tube Well, AIR receiving To locate the sources of
Station ... Pollution

(2) Open wells, Sultania To determine the quality
Infantry Lines, Bhopal .. of water- This investi-
. zation was conducted at
the request of Defance
Authorltles

(3) Well in Chols village In connectlon with t8
area, Bhopal .... . infection of Tiiena
WOImMS »

SEWATT  TABATVENT

There 1s no sewage treatment plant at Bhopal.
The Capital Project area.. has its own sewaze system,
The sewage treatment plant is of the camacity of 1 mzd.
It is a 3icfilter treatment plant of Door-Oliver make.

There are two oxidation ponds, serV1nv a pona-
lation of 7,500 persons. T.e arer of two ponds toge=-
ther constitute 4 acres. They have been desizned to
function at a BOD logEding of 300 1lbs/acre/day and a
detention period of about 20 days. The ponds are so -
arranged that they can be operated in series as-well

as in parallel as desired and as per juantity of




the sewage. At present, only one pond is workinz.

Performance of Oxidation pond and trickling filter,
shopal ¢

A comparative study was made from April 19,
62 to November 1952 on the Oxidation pond and Trick-
ling Filter. This indieated that the Oxidation Pond
_-has a vetter efficiency for 300 removal,

Performance of two sewage treatment plants
in EEL Area was also observed by analysing influent
and efvluent for D.0. and 3.0.D.

 INDUSTAIAL WASTESS

Straw-hoard wastes

The water comsu@btion of the factory is about
1.5 mz! aut of whiceh O« mzd is recirculated. water.
Total effluent is about 0.8 mzd. |

The sxisting treatment plant for t#e straw
board factory consists of four hoepner bottomed setfling
tanks. The sludze from these tanks is led to a sludge
well under hydrostatic pressiure wherefrom it is pumped
into sluge drying beds. The effluent from the settl-
ing tanks is.discharge& into Bhairon Nala outside
the beundary wall of the factory. The seepaze water
from the sludge dryingz leds 2lso joins the nallahs
alonz with the domnestic séwage of the residential
cglony_of the Mi;}. The desizned capacity is 0.6
Mmzd .

The rasults of the chemical analysis ol
straw board wastes are presented below:

(except pH all in ppm )

Test Ranze
Influent Effluent

BOD 350-2200 500-1375
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(Contirmed) | L B
(Except pH all in »pm)
Test Rangd -
Influent Effluent
Chlorides 140-500 110-250
TDS 1000-6600 3505740
pH 7 ol"'ll .O 7 09*9 09
Phen.Alk 0-1520 0-915
Total Alk. 800-7120 1.020=5000
Total Hardness ,r720-1600 780-1100

7
Coagulation experiments were conducted on the

straw board wastes to use alin as coagulant. It was
seen that hizh dosage of alum was necessary for
effective coagulation. It was possible to reduce
$u:spended solids upto 804 with 180 ppm of alum dose
after adjusting the pH-however, this pronosition
had to be discarded, beinz uneconomical due to
exhorbitant cost of alum. Lide also could not be
feasible as it was present in the effluent.

Some experiments on anaerobic digestion were
also carried out and now it is provosed to try
activated sludge process.

In addition to these inVestigations, peilution
survey of river Kshipra was undertaken in.March,

- 1963. Experimental observations also were made on
Membrane Filter Technigue for coliform orzanisms and
Dairy wastes of Bhopal were analysed. The Centre
intends to start the analysis of wastes from (i)
Rayon Mills, Nagdha (1i1) Nepa Mills,aNepanagar (111
Straw boardi factory, Ratla=m and (iv) suzar Mill, ~

Sehore,
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JABALPUR FIELD UNIT e

This centre has been engaéédu;n Chenmical and |
Bacteriological Analysis of Water samnles~{rom wells,

water reservoirs, Pariat tank, Umaria {(Open chaﬁhel\

e

at 4th Mile_from Pariat tank) etc. | T
Natwara Project: Sanitary workshop has been
opened wherein various designs of Latrine seats
were kept for demonstration purposes as a part of
rural sanitation programme.
Medical Colleze Project: The NPK ratio of the
conpost of City Corporation Jabalpur, was found to

determine its mapural value.

L N B N B O



JATPUR FTELD CENTRE
WATGER SUPPLY -

(1) At Bundi @ |

The problem of water supply, the odour and
taste nuisance prevailing, and the methods of
improvement for their removal were studied at
Bundi.

Abundant growth of algae coupled with
prolific multiplication of zoo-plankton in the
sukhmahal lake created smell and unpleascent
colour in the public water supply. Chemical and
biological analyses of the samples towards purifi-

cation of the water were completed.

(i1} At Hanumangarh:

The main source of waber supply to the town
is frem a well of 10 feet 1in diameter and of depth
of 192 feet, But it has been found that though the
supply of well water was in progress the water

level started rising and the auality deteriorated.

After examining the samples of well water,
it has bheen found that thz water from the nali

just by the side of the town is finding access to

the well probably through the Calcerious rocks.

Also crack has developed in the lime brick

masonary of which the sell is made of. Tt has been
suggested that the well may be further bored up to
a depth of ahout 40 to 50 feet as the water from the

lower strata is good, and the water drawn therefrom.




(11i) At Sadradshahrs

It was reported that the water from-certalin
wells in the Tehsil was the cause of deatﬁ of ani-
mals in the area, The problem was studied in detail
and it was found after examining the well-water that
the water had high mineral contents and the caunse
of death of animals is not the well-water but
other factors such a toxic weeds etc., which
the animal might have taken while grazing on the

field. The detailed report has been submitted. .

(iv) At Sagalias

During the course of survsy of the under-
ground water of the vtllage Sagalia in Rajasthan
1t has been found tﬁat the water coabains appre- -
ciable amounts of fluoride,. (3.0 prm). But the
largé_iﬁtake.of water has resulted in the wide
Spréad of eﬁdemic'fluorosis. The centre has -
devéloned a special type of Carbon from saw-dust'_.
which is capable of removing the fluoride, from
water. Based on these findings in the laboratory
stﬁdies, a full-scale pnilot-plant of 3000 gallons
per day has been proposed and all the details

worked out.

(v) At Mount Abus
Investigations_were_carniad.out to sce whether
water from Nakki Lake in Mount Abu could be used
for drinking purvoses. It was found that though
the water was chemically safe, it was otherwise

bacteriologically and biologically due to the

8l
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the abundant growth of free floating algae and
high M.P.l. count of the Coliforms for the direct
contamination of the “ake water by small "nullah

discharging raw sewage from Raghunathii's Temple.

Certain prcecautionary and traatment methods such

as prevention of direct pollution of the 1ake

by sewage, removal of soak-pits to a recasonable
distance of safety, control of excessive submerged
aquatic growths, prohibition of tha bathing and
washing clothes in the Ghats, efficient trcatment
in the filter housa and provision of additional
filteres, were adoptad so that water could be

supplied to the Public safely.

Jaipur Water Supply:

- 4 complete check-up has been maintainod on
all the 70 sourcas of water supply to Jalpur city.
Samples have been regularly collected.and analysed

both chemically and bactericlogically.

-

Rural Water Supplyse

Public Works Department (Health) has
chalked out a scheme for rural water supply to
Udaipur district. The scheme is likely to he
financed by U.N.I.C,Z.F. We have analyscd 150
samples from Bargaon block of Udaipur district
which has enabled P.W.D.(Health) to finalise
their proposals,

STWAGTE DISPOSAL

Oxidation Pond:

At Jodhpur scwage farm, Oxidation ponds

hava bzen designed to treat one lakh gallon and

™4



50,000 gallons of scwage per day with two and four &3

days detoention period respeetivaly.

After the performance of the ponds has been
gauged at Jodhpur, the programme 1s likely to be
extenrded to other placzs in Rajasthan.

Jai Mshal Lake Sewaze Stabilization Pond:

by -
Near/half of Jaimur 2ity's sewage is

discharged to the "unicipal Worthern Sewage Farm.
The sewage is partly utilized fof broad irriga-
tlon and the remainiag flows.to Jalmahal Lake,
Partly dus to storage and seaimentation and
mainly due to phetosynthatic action of thé.&lgae
the sewage is purified giving an effiue%t of very
low B.O.D.._The amount of self ﬁurification
containgd in Jalmahal sewage stabilization pond
was determined from the analysis of raw sewage
effluont from Jalmahal 1age and water at a point

about 2 miles down strcam. Considerable reduction

in BOD and coliform counts was obscrved.

Survey of- - Sentic Tanks:

Four diffsrent tynes of septic tanks have
been designed to suit tropical conditions. The

septic tanks arc uander constant obscrvations.

Sludge Analysisse
Sludgs from tha various sources was collected
and analysed, special emphasis being on mincral

analysise.
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INDUSTRIAL WASTSS

Rajasthan is comparatively & backward 3State

as rcegards the developmeat of Industrias and other

" .related ficzlds are concarned. Most of the factories

have not yot started and so the actual problem has
not yet arisen. 4%t thoe rcaguest of the Chief
Engincer the overall problem of Industrial Waste

at Kotah was assossed,

Soda-Ash Factory:

Laboratories studics revealed that usoful
chemical like Gypsum, magnesium chloride and
sodium chloride can be profitably recovered from
the waste. A detalled scheme has been worked
out for tha reclamation of offiucnt from soda

ash industrics (1000 gallons per dayla

=o0000000~



KANPUR FIELD CENTRE

During the year 1932-63, the following

investigations have been carried outs

Survey of Water treafment facility of Kanpur City:

The water treatment facility of Kanpur
city was surveyed to study the efficienpcy and
performance of different units of the water works.
BEight sampling poinﬁé extending over River Gangeé,
Canal, presettling tank, clarification uﬁits,
mechanical filters, siow sand filtérs and reser=-

volir were selected.

In the ﬁateé‘works, ahout So'mgd;?f water
1s treated of which 24 mgd 1is drawnifroﬁﬁ£he
Ganga river and S.mgd from Upner Ganga Caéal.
Generally, these two different waters are:mixed

‘nefore ;feating the same., Chemical analysis of

raw and chlorinated water was carried out regularly

for tﬂe'periﬁd'ﬁprii—December, 1932 .and comprised
of tests on Turhidity, Chlorides, Alkalinity

4 hour €0D, Hardness (Galcium and Magnesium),
Nitrates Nitrites, Free COg Total, dissolved and
suspended solids._ o

Survey of water quality of the open wells
and tube-wslls: I :

survey of the water quality of different
wells and tube-wells located in Kanpur city was
started in July, 1952. The work could be done
only for five months due to certain unavoidahle

reasons. The programme has been restarted and

.85
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data arce being collectedwréguiaflj o#ory month,
ifforts are also being made to carry out bacterio-~
logical analysis of water samples along with

other tests.

Survey of city scwate of Kanpur:

Varions samples of sewaze have been collected
and analysed regularly. The samples have beoen

from the followlng stations:

(1) Permut sewage pumping station
“(2) Guptarghat sewage pumping station
(3) Jajmow sewage pumping station

(4) Chamber for mixing sewage with Ganga
water

and {5) Two kilometers down the channel carrying
- to- sewage farm.
The observations made so far are summarised
belowe=- _
{2} The pH value remainod mostly alkaline

(b) The chlorides were found to bs in
the range 58-3000 ppm -

(c) 3.0.D. fluctuate widely between
90-245(_) ppm

and (d) Tdtal solids aﬁeréée a.iittle bver
2000 ppm and the volatite selids were
about 294 of the total solids.
It has been estimated that ahout 70% of the popula-
tion of 1.0 million is supplied with filtered |
water, whiéh comes to.aﬁout 43 gallons per capita
per day. .About 24 mgd of seﬁago is pumped out hy
tha Jajmow'pumping.station, out of which about 80%
of tha scewage is difoctly discharged into Ganga‘

and 20% i= dilutéd with ahout aqual volumc of




KANPUR FISLD CENTRE

During the year 1932-63, the following

investigations have been carried outs

Survey of Water treatment facility of Kanpur City:

The water treatment facility of Kanpur
¢ity was surveyed to study the efficiency and
performance of different units of the water works.
Bight sampling poiﬁfé extending over River Gange§5
Canal, presettling tank, elarification units,
mechanical filters, siow saﬁd.filters and reser-

voir were selected.

In the ﬁateéwworks, aﬁout SO-mgd;ﬁf water
is treated of which 24 mgd 1is drawn fro§f£he
Ganga river and 5 med from Upner Ganga Caéal.
Generally, these £WO different watérs are:mixed

“nefore }feating the same, Chemleal analysis of

raw and chlorinated water was carried out regularly

for the period'ﬁprii—December, 1932 .and comprised
of tests on Turhidity, Chlorides, Alkalinity
4 hour €OD, Hardmess (Galcium and Magnesium),
Nitrates Nitrites, Free COp Total, dissolved and

suspended solids.

Survey of water quality of the open wells
and_ tube-wallss ' S .

Survey of the water quality of different
wells and tube-wells located in Kanpur city was
started in July, 1952..'The work could be done:
ohly'fOP five montns due to certain unavoidable.

reasons. The programmz has been restarted and .

i



¥
Ganga water and is used in sewago farm. 3

The analysis of éewége, particularly at the

Jajmow pumping station, indicates that high pollu -

tion load is carried by the sewage.

The programme has bzen rcorganised to obtain
data on daily volumes of flow in addition to
characteristics of tho city sewage. This work is

in prograss.

Characterisation of Tannery Wastes:

# survey of tanncry wastes of M/s Cooper
Allen Branch of %.I.C., Ltd., was carried_but
every month Auring thea yéaf.1962~63, mainly duc to
characterise the effluents emanating from diffoerent
proesss adopted by them to mamufacturs finishod

lecather from raw hides,

The major sources of effluents have 5oén.
found to he from soaking, iiming, deliming and
bating, veg. tanning, chrome tanning and washing
after tanning. The analysis oflphe samplas of
effluenté wés ééfried out from these sources as
well as from the catch;pit'(of M/s Cooper Allen)
where the effluonts from all the departments are:
coliacteq and sottled for ahout an hour before
dischdrgé into Municipal Sewer. A very high
pollufional ioad,”particularlyﬁin tarms of suspended
solids and.B.O.D. as high as 3350 and 9083 mg

rospactively has been observed,.
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4 study hes buon attampted to find out the
degr of roruction of polintion Lowd ol dirf.roang

nfsuoats by L

*3"
e

e ernsiallad aivar and echoemical

12

coasulaticn

}-:-

r~0le reductics in suspenddéd
oLid” hcs hoon obg:rved.  Troiras was,however, 1o

appreciable roduction Ta the oxygen coasnmaed valuc

Y¢ is ~romesod bo set up & pilot plant for

socondiry treatm .t T tannary wastzs.

Apart from tho Fourocing Tavzatdgations,

the following shortehx inves

:.1'
v

igations have bzoen

undartiken during the yo-r undoer rovicws:

L 1.

Movabilda Reservaio, Thooacil 8

Snapling ana saglysis of water from Matatila
Rescervoils at Jhansi wer: carrioed out regularly
gurinsg tho year 19u2-05, This programmo im in
p?ﬁgress; #ad has boon undertaken to ndvice the
Le3.CeBeliey S o3iy 21 suitability of L. ~uolity
o? water for thair wnbor svupply »rojuct for Jhans:

and Rabinz.

ot o m sy My Lo MI11ls J0e. LEd.

tha deta on the ¢..o»ari-ristics of the e¢fflu-

i
annts opginating from diffars.r anctions of the

factory indicat: that ths ¢f®lu. .. in gonoral,
arce highly alkaliae, lader it oz}v;ﬁ_consuming
substances z1d arv loxic, prohir arly, hreause of
ths presence ¢ 7:i2 coal bar, mantnn’ dyaes and

other dyese.




MADRAS FIZLD CENTRE Rl

The centre-has been established on May 19,
1962, Not much labhoratory or research has been
carried out. The centre had to be closed down due
to National 3Zmergency and the consgquent budget

out from December 15, 19582,

Tanneries belonging to India Leather
Corporation Ltd., were visited for an on~thoe-spot
study of their problem of dilsposal of tannéry -
wastes at one tannery and possibility of reclalm—
ing water from the combined efflﬁent at another
tannery. The data regarding chemicaksuséd, volume
of wastes eotc., was obtained and chemical anaifg}s
of the samplcs supplisd was carried out. Thase
vere obtained with a viaw to design a treoatment

-

slant for tanncery wastes.

Proliminary studies on Bast India 3= Tannery
ffiuents.wcfe undortaken. Samples of effluent were
analysed for pH, Total dissolvad and suspended
solids and Z.0.D. It has been found that separation
of all acidic and all alkalino wastes in two diffe-
rent ténks and their mixing to obtain a pH of )
about_?.S givaos zood Tlgc formation and a much

elearer eoffiuent, having lower T.S. and 4 hr.

oxygen consumed from KMnOg.

83
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LIBRARY, INFORMATION AND PUBLICATION

DIVISION

The library of the Institute is .located at-
the Headguarters at Nagpur and is organiscd on

sciontific linces,

It is mainly used for rascearch and reference
purposas. It has bibliographies on specific
subjects, catelogucs of important publications
and indiees of current llteraturz. It caters to
the research need of the zonal and field centres
also. In addition to 165 journals on subjacts
allied to public health enginecring for the
headquarters, 12 journals for each zonal and field
centre are subscribeds A combarative statement
showing the addition of books and journals to the
library is given balows

As on 318t  As on 3lst
March, 1962 March, 1963

— el ——— v — Vi . T

Books and Bound Volumes 3552 4445
Journals at Headquarters 170 165
- Journals at Ficld Labs. 13 (each) 12 (each)
Jouirnals on oxchange

basis 13 20
Photostat copies & _ :

Reprint 532 617
Pamphlets 235 390

Facilities for prewvaring and rcading

microfilms arz provided. Apart from this, biblio-

graphies and short rcading lists were prepared on




important aspocts of water and sewagoe treatment

and disposal of Industrial wastes.

Journal

The Institute publishes a guarterly
technical journal "ENVIRONMINTAL.? HTALTH",
formerly callad "CPHZIRT BULLETIN". The journal
has stepped into fifth yecar of its publication,
The journnl is sent on grabtis to Chief TSnginecrs,
Supcrintending inginecrs, fWngineering Colleges
and Raséarch.Institutes in India and abroad. A
nomind annu=2l subserintion of Rs. 5/~ has been

fixa2d for the journal.

SYNOP3IS
SYMPOSTA

- The Instituts organised a symposium on
"Treatmont and Disposal of Industrial Wastas™,
at Kanpur, during 9-10 April, 1962. The symposium
was inauguratad by Shri Mshabir Prasad drivastava,
‘Ministor for Health and Socisl delfare, Uttar
Pradesh. About 100 Sciontists and Ingineers
‘attended the symposium which was held in four

technical scssionse.

Tho papers presentoed at'the_symposium have

bben published in CPH3IRI Bulletin, Vol. 3, No. 2.

Tochnical Aid to Igdﬁstrlos, Corporations an@
and Governmant Agonciase

Advice on mattors within ‘the preview of this

Institut: was rendered to various industrial orga-

nisations, municipal corporations and othor

Y
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Governmcnt ageqcies. The 2aouiriocs Lol d
problems wc“ta1¢1n9 to wat:r supplyv. sowage

treatmeat, disposal of Industrinl YWostes ote.

4 lorge nambor of sampliss of Water, suwago

and Irdo-teial wel o U DALY Eane v BT P adiiom

S Variovs carnaratione <o oashrties.  Dotails

cof tnu asslstance rendorsd are given below:
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1, Reglon.l Lairy Offic;r, axeminotion of Milk
Govarmacnt Dairy, Magour £o7nlos.

2. Cni:f nsinceor, Tank 1) Jivie> on disznsnasal
Frcforr 7ra.act, Mail s ot tonk Pactery
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2, T 7agn MohapasWh: o Sugar
\:J.Jr vl .1.. .t . .,
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Eion of tuo af Pluosnt
high 7. digostion

plant Joo the preduc-

~»  Natvi~ il Sugar Insti-
tuts, tanpar
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S.  Officer-in-Charge,
Vijnan -udir,
SohoT 1 . D

b
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Naturz: of Assistance
Rendered
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8.

9.

10,

lle

12,

13.

14.

15.

17.

18.

19.

M/s Wasan & Co., Agra

M/s Lieiner Knit Gelatine
Co.y Ltd., Jabalpur

Central Leather Research
Institute, Madras

Ahmednagar Municipal
Corporation

Controller R&P (Zngrs)
Ministry of Defence,
New Delhi

Engineér'(Chief), Tata
Enggs. & Locomotive Co.,
Ltd., Jamshedpur

M/s Fertilizer Corpora-
tion of Tndia Ltd.,
Namrur, Assam

Deputy Director, Public

Suggestioh of suitable
plan for location of
wells.,

Advice regarding treat-
ment of effluent dlsch-
arged from the factory

Regarding treaitment of
tannery wastes-Design
of pillot plant

Advice on Pimpalgaon
Water treatment plant

Regarding chemical
toilet as hlgh alti-
tudes.

Staﬁdard list of the
equipment redquired for
haecteriological labhora-
tory in water treatment
plant.

Advice on design of
branch/fleeders/distri~
bution mains for the
water supply. of indust-
rial township.

Hea]i:boerv:Lceog Aurangabad AdV1ce on disposal

leCutlve ingineer,
P.W.D., Anantapur

Delhi State Fisheries
Advisory Committee,Delhil

Indian Institute of
Petroleum, Dehradun

Indian Aid Mission,
Nepal, Khatmandu

of sugar mill wastes
from Gangapur sugar
mills.

Advice regarding water
suprly in the Ingineer-
ing collega campus

Regarding pollution of
river Jamuna~ Fish,
Fauna

Advice on sewage
purification -

Visit of-site and
advice on Khatwandu
water supply scheme
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S.No. Name of th- Pariy

22,

29,

30.

District Health Officer,

Guntur

/s Fortilizer Corpora-
tlon of India Ltd.,
Sindri

Chief Insvector of
Pactories, Hyderabad

v of Medical
83, ilyderahad

dational Aeronautical
Laboratory, Bangalore

National Chomical Labo-
risory, Poona

Supzrintending Sngineer
Public Health Znrineer-

Nature o1 Asgisbainece
‘Rendered -

T v e A A e b

Advice on water supply=
Narasaraopat *unicipa-
lity-Additional arrange-
ment for water supply

Shandards ?or Physical,
Chemical and hactarioie-
gical gualibiss of
drinking water.

Recommendastions into
alleged vunsernt smeil
in tha Sir Silk Mills
Ltd., Sirpur-Investiga-
tion.

Regarding sewaz: disposal

i) Rezardinz sewage
purificatioa for NCL
and staff quarters

ii) Construction of

Oxidation Ponds for
NCL -

i) Regarding mollution
of water in the river

ing, Hindustan Steel Ltd., Damodar during summer

Durganur.

|
National Aeronatical
Lab., Bangalore

National Sugar Insti=-
tute, Kanpur

Dsputy Comaander, Works
?ng1ncers, Jabalpur

¥/s John Thompqon(iqdia)
(P) Ltd., Calcutta

1) Advice on sedimenta-

tion tank's working

Jisposal of sewage at

-the estate of the Wind

Tannel:Centre at NAL

Rigarding effluent of
Ton-Exchangs process of
cans juic: clarification

Regarding extoension. of
Water Supply scooma at
Amla

Treating sewagzo and
deminaralisation and
softening of watar



Nature of'Assistance‘
Rendered '
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S.No. Name of the Party
31, Indian Tnstitute of

32,

33,

34,

35,

36,

37

38,

39

‘Petroleum,y Dehradun

Public Health Sub-
Division, Hissar,’
Punjab

Sahayak Abhiyanta, Water
supply & Draineee Divi-

sions, Nagar Mahapallka,
Kanpur

Chief Sngineer {&H)
Hyderabad

Asstt, Engineer, Publie
Health Sub-Division,
Madhys Pradesh, Rewa

Asstte. Engineer, Public
Health Sub-~division,
Gudur (AeP.)

Dr.Dinshaw N.Daruvalla,
Bombay

Gram Panchayat, Sultan-
pur, Buldhana

City Zngineer, Municipal
Corporation,.hmedabad

1) Regarding sowage
disposal arrange-
ments by vislting
the site.

11) Supplying drawings
for oxidation pond
accessories etc,

Sieve analysis of sand
sample for E.5. & U.C.

Chemical examination
of sewage.

1) Vijaywada Muniod-
paiity regarding
construction of
sewage farm and
extension of slum
dwellers.,

ii) supplying details
on construction of
oxidation pondse

1) Sewage disposal
works at Indore.

11) Advice on oxida-
tion pond to be
provided at Indore
sewage disposal works
instead of sedimenta-
tion tankss

1) Regarding scwage
water disposal

11) Regarding treatment
works == Nellore
sewerage scheme --
design particularssy,

Advice on plating
wastes disposal

Regarding improvement
of publie Health

Supplying literature
on rural sanitation,
like urban and semi-
urban water supply,
rural latrines ctc.

-as
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42, M/s Hdindu~.zn Photo Mivice on sewas~ treat- i
b3 o~ - . |
Mlims, Cotacamund mant for tholir Yaowgaiis /

]

42+ sxecubtlve Idnginesr, . lMdvier on constructlon ‘
Publi~ iealth Works nf axidatirn nends for :

Division, Surni digpesal works for
Navgari Drainage schomo

Il

“AA g Mtedanl Tmgineery, and 1) regarding ereblem of i

Commissicuner dalegato, avgmentatisn of water
Vijayawada Municipality, supply for ¥ijayawada,
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53,
54,
55,
56,
57,
58,
59,
60,
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63,
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. Name of tho Darty Nature of issistance
Readered
Commandery Works Ingineer, Regarding vnurifica-

20lali tion of Bpecificz tank
offlucnts for dischar-
ging to river Dharna

Army Attachee Lrmy Rogarding disposal of

Imbassy Chanak:ya human wastc.

Puri, New Delhl

SeDe0s Military “ngg. Regarding trestaent of

Service,Shahajahanpur M.S. steel tube for
carrying tube water

M/s Parelkar & Dellas, inalysis of efflucent

Bombay sample

Bs0«De Dhadgao Instructions for insta-

' llation of cow-dun?® gas

plant

Shri G.V. Bhagwat, Disposal of Gewagz watesr
Landscape G4rchiltect & advice
Consultant Horticulturist,

Poona

Chief inginsasr, Southeorn Sewage disposal.

Zone, Madras

Director, Mysore Ingi- Information for csta-

neering Research Station, blishment of an engihee-

YWD, Krishnaraj Nagar ring Ressarch Institute.
in Mublic Henlth

Chicf Plastic Surgeon, Problem of Scales in the

- Medical College Hospital, steslizcrs in oparation
Nagpur theatre~advice.

Chioef ZEnginecr,Jabalpur, Bactaoriological
thinicipal Corpn.,Jabalpur analysis of watoer
samples
Sarabnaail Commons
Servic: Baroda snalysis of offluant
samplas,

‘Deputy Inzinoor, Bactoriclogical analysis
Bhal Tract Dhclka of wator samplas.
Manazging Director, Liguid wastc from Strow
Boards & Papers (D0)Ltd., board Mill-advice.
Calcutta ,

Sarabhal Commons Facilitics for training

64,

Servic:s, *adl Wadi of gtaff in analysis
- pf factory efflucntz.
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67

1

Sup="ricdton QT 00y
Boring Work sub-iivi.ilon,
Lswari -

Jaipur “1ilk Supply
Scnome, Jalpur

i. Shri V,VeDeshpande,
Ovaersaer from
Wolno sshwar

1i. Shi.. leGeHaza,
Oversece from BuaDela.
Razik

ii. Shri.Teh. Bolont
Sanitary Ir. pec%ﬁr
for~ DHB,Pul gh -t

iv‘. Qhri t‘f. S ° :TOS.{" i
Oversser Cron ;uﬁ :
‘Kfi -—-'\-*l }L-

ve Shri 4.X. Dhanwalkar,
OVe;seer from Be2.Co
Sindevai

shri OsR, Rethe from
BsD40a Bhiwapur

Corporation of
Hadras

L 1".' P(\_Lytﬁnl'h‘ic
huh;x:nter hanivasty,
Imeckne:

M/s Mithila Automobiles,
Darbangha

shri Kothandaraman,
St.Thomas Mount,Madras

Shr! G.M.Wadhnekar,Bombay

Shrl N.P.Singh, Hartanis

micai/Bacterio=
¢al analyeis of
r .

Training facilitics in
inshallation of CTEIR]
type Gobar Gas Planit

e

- O

ning in rural

Szwage utilisation
sehomo-invroduation
of algu.

Regardine e aga
iisposet.

e Lisution of
doLar Gas Plant,

~do-

Block Developmant Offic r,

Gadechiroli

.»ri Ram Sugar &
IndustricsyLtd.,Bobhill

!-':l e
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S.No. Name of the Party "Nature of Assistance
. . Rendered
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774 M/s Vidarbha Paper Mills Disvosal of Factory
Nagpur ' efflucntse

78, Civil Irigineering Deptt,, Regarding facility to
University of Roorkee PHE students to work on

' - BOD correlation of time
and temperature of incu-
bation sulting to Indian

conditions. .
794 Chiefl Engineer, (pd), Regarding training of
Kerala George K George, Senior

Research Fellow (CSIR)~
- Design factors for
stabilisation ponds=-
training in Botany,
Bacteriology and

- Ingineering.
80y Indian Aid Mission, - Scientific assistance
Khatmandu ©o regarding finalisation

- of Khatmandu water
supply schome..,

PAPZRS PUBLISHED

Twenty six:papefs were publiéﬁod-by the staff
of the Institute in Environmentgl Health and other -
- Journals as detailed below:

1. 4Arora H.C. Studiss on Indian Rotifera Part T
: Jour.Zoole Soc. Of India 14(1),33,44(1952)

2+, Arora H.C. Studics on Indian Rotifera Parf Iv
sJour.Zool,’ f.Hydrobiol. 59(4),502-507(1963) ,

b}
3e Apte, VORG D&badﬁgao"” SoB., DGShpande wa_c_ &
Deshpande V.De.: Rapid Methods of dissolved
Oxygang v, Hoalth, IV:202-205(1952),

4, Bhakuni T.3. and Sastry C.A.: Studies on Fresh
and Used inion ixchange Resin., Inv.Healths
V$61-69(19563). . :

5. Bopardikar H.V. : Manufacturs of polystyrence
Resins in India,Banv.Health: Vi82-92(1963),

6s Borardikar M.V.: Public Health “ngincering
: Zducation, TInv. Health: IV: 153~189(1962).

7+ Chaturvedi A.C. ¢ Sludge digestion., 3nv.
Health: I7 283-290 (1932),
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Garber W.F. & Mohanrao G.J.: Cortain Desien and
Control Factors in High-~Rate 8ludg:s Digestion,
Env. Health; IVs 275-282 (1952). .
Ganapati S.V. ¢ A five Year Invaestigation of

"Almatil Reservolr part ITs Chemical conditiens:

- Env.Health I7: 124-132 (1952),

'10.

1l.

Krishnamoorth& KePo & Visveswara G. Hydrobiolo~-
gical Studies with reference to sudden fish
mortalityt Hydrogiologia 211 3 & 4, 275-303(1963).

Khan, KiR. Uss of Algac for tréatmunt of Synthetic

‘*Drug Wastes, Znv, Healths IV: 193-201 (1962).

12,

13.

14.

15,

164

17

13.

" 19,

20,

21,

23

24

Hoe

Kshirsagar SeR. Microbial Lifo Responsible for
Digestion. Inv.Health IV.156-160 (1962)

Lalkshminarayana J¢S.5. Algal Flora of Uttar
Pradeshst Part II Chlorphycas, Chlorococeales
Ultotrichales, Z2av.Health IV. 114-123(1952).

LakshminarayanalJas.S. Algal Flora of Uttar
Pradesh Part ITIT Bnv, Healths; IV: 298-303(1952) .

Lakshminarayana J.S.3. Algal Fléra of Uttar
- Pradesh Part IVs 3nv, Hoalth Ve 46-60(1963).

Mohanrao G.J.t Bohaviou® of synthotic detar-
‘gents in sawage treatmont ZnveHealth Ve
19-30 (1953}, .

Mohta R.Se3 Invironmental Health of Armed
Forces, Inv.izalth V:1(1953).

Pandit R.K. Socium Phosphate as iid to Alum
in Removal of Iron, Inv. Haalth IV: 131-162(1932).

Pandit R.K. t 3ffect of Chlorimation of Organic
Constituents of Water, inv.HoalthsV. 33-100(1953).

Patil M.D. Srinivasan T.K. Seth G.X. and ‘Murthy
VeS.1: Trestment & Disposal of Synthetic Drug
Wastes, Znv. Health : TV & 956-105(1962).

Rao, N.U. and Raoc C.S.G. Membrane Filter
Techniques in Bacteriolagical “xamination of
Water, Iav. Health IV: 228-232 (1932).

Rajagopal G: A New Device for Automatically
Measured Velivery of Flulls, Znv.Healths:I/:
207(1962) »

Srivastava H«N. Oligochaetes as Indicators of
Poliution, Water and Sewage works 109, 387-
390(1952) .

Srivastava H.N. Acquatic Fauna As Indicators
of Faecal Pollution finv. Health 17 106-113(1962 ).

m "



25. Sen AJK. & Bulusu K.R._Effectiveness of Nirmali
' Seed as Coagulant Ald, Tav. idealth IV: 233-244(1932)

26, Visvemwara G: Some Gastroticha f}ohalndia Part It
Anh. Mag..Net. His. London: VI July (1953).

LX) »

.y . -



102 APPENDIX

STAFE
( As on 31st March 1953 )

SCIENTIFIC AND T ICHRICAL

DIRECTOR
1) Shri ReS, Mshta Be¢Z. (Bombay)
M.C.E.ECornell)
M.I.2,{India)
F.’A.HIOSQC‘EQ
ASSISTANT DIRICTORS
2) Prof, M.7. Bopardikar B, %, (Civil){(Bombay)
_ M:R.San.I{London)
3) E&hri J.M, Dave B.Z.(Civil}India
MOS » (San.mgg )U.S.A.
}"IoPoHt (R"]S)U.S cAo
4) Ure GeJe Mohanrao MeSc e, PhoD{Bombay)

SceDls MaSSoI.T-)

SENIOR SCIENTIFIC OFFICER (GRADE I)

5) Dra G.K. Seth ~ M.Sc(Hons), PheDs
6). QI‘.I_ SoVa Ganapati MnSC-,D.SCE .
7) Dr. A.K. Anwikar MoePoHoyLoMa P
8) Dra. N.U. Rao M.S@.,Ph.D(I1linois)
9) sShri C.V. Sabnis MeSce A TuTWSC,
R‘}ROI .C. ,r‘ilpii L]
10) Dr.C.A. Sastry B.,Sc,.(Hons)
; DoIiIoSC.,PhtD-
MOR.S.H"
AM.T.Chem,
4
11) R.N.Chakraborty ‘BsCh. %,

Certificate in
advanced 3Ingg.

12) Dr. B.D., Rawal - MiSc.,Ph.D.
13) Dre N.N. Sharma M.Sc.,D.Phil.
14) Shri XK.P. Bulusu . B.Ch,.3.

15) Shri 8. Rajagopalan B.Sc,

16) Dr. JoSaS-LakShminarayana M-SC-, Ph._ch

| T—



17) Shri J.M. Tuli
! 18) shri P.S. Nagpaul
19) Shri Y.S5. Murthy

- B«Ch.E. o3

1'!
BeSc. M. As (Maths)

B.E-(CiVil)
MeSc,(P.H.E.)

-JUNIOR SCYENTIFIC OFFICERS

20) shri N. Dutta

21) shri S,H.Ajwani

22) shri G.L. Asija

23) snri J,S. Gadgil
24) shri T.P. Bahri
25) Shri Rﬂé. Mishra
?6)_ﬁr.-w.ﬂ. Déshpande
27) Shri S.S. ﬁbdgi

:28) Dr. J.M. Khanade

29) Shri_R.S; ﬁhaneshwar
30) Shri M.V.Srinivasan
31) Shri_H.¢; Arbra

32) Shri K.E Hrishnamoorthy
33) DL. Ma G$ George

.

M.Sc, (Hons, )

M.Sc.yM.S.(Washington)

'WB.- S5c¢ t -

M. 3c.

MeSc.e

Ms8c. (Agrl).,
M.Sc.,PR.D.
M.Sc. M. Al (Calif)
M.Sc.,Ph.D.
H;Sc.

M;SC.

C MJoSe. 'fHons )

' P'.DC. (HOHS.)
i »

' SCe

.MoS‘C.,. . fh.D,

- ' POOL OFFICERE

- 34) 8hri TeS. Jain

-

35) Dr. Jo‘. Bewtra

M. Sc.,B.u.(“ivil ee)
(I1linois)
M.S.(Civil Engg)(Calif)

- AMIEBCEHE By

AM14 (Indla)
Bc—.u (CiVll)

M.Ss (TOWA) (U. S.&r)
‘Ph. D (2ngg. )(U S, h.)

- ' B SENTOR SCI“NTIFIC ﬁSSISTAN TS

'84) Shri T.K. Srinivasan
37) Shri B.N. Pathak

MsLs M. Se,
B.Sc.,B.Sc.(TéQh)



389 Shri S.H. Godbole BeSc. (Hons,. ) ;M. Sc.

39) Drs X,L. Saxena

40) Shri

658 shri

M.SCayPhaD,

JUNTOR SCIENTIFIC ..SSIST.NTS

DeP. Yadava

M.Sc.

XeRe Khan ‘MeSCy -

41) Shri S.8. Mudri MeSc,

42) Shri P.K. Yennawar ‘MeSc,

43) Shri My Patil M.Sc.

44) Shri M. Parabrahbmam “MqPharm,

45) Shri T¢8. Bhakuni MpSC,

46) Shri S;K; Titus MySc,

45) shri 4K. Sen “BeSc{Hons, )MeSc,

48) Shri N.M.Parhad MgSe.

49) Shri G.S.Ce Rao B.3c. 13
50) Shri R.K. Pandit Ma3c. t
51) Shri N=5, Phadke BeSc.(Hons. )Ms 3¢, ) i
52) Sbri LgN, Sharma 3.5¢c.

53 ) Shri Py George Jacob BeSCe

54) Shri I4P.S. Prasada Rzo ‘BeSCq
' 55) Shri TuM. Sherifs -BgSc. (Hons. ),M,Se.

58) Shri NeK. Kaushik "B.Sc. (Hons, ),M.Sc. -

57) Shri-V.R. apte “MeSCa

58) Shri V.D4 Deshpande IM.SC. 1
59) Shri 4eQ. Khan Me5c,
50) Shri M.S. Jag. MaScC,

61) Shri S.K. Srivastava ‘M.Sc.

62) Shri G. Visvesvara MeSCo / ‘fﬁj
63) shri V.P. Thergaonkar M.Se. - :
64) Shri P.V.R.C. Panickar B.Sc.



66) shri
67) Shri
68) Mrs,
69) shri
70) Miss
71) Shri

72) 8hri
73) Shri
74) Shri

75) Shri

?6) Shri
779~
77) Shri

78) Shri

79) Shri

80) Shri
- 81) ohri

" 82) Shri

Meha Bodhmage

V., Kothandaraman
Indira S.Jayangoudhar'
VsHe Bhave

Rekha Mitra

P L » f..paral‘lj j.

loeS
I“{o SC -

Bebloe
MeS2e

Baiile (HOHS . ) ’]\JI.SC.

SINTOR TICHNTIC..L ,ASSTISTLNT

S.B. Dabadghao
Madle lLigarwal

H . v . Badw'e

M.SC.
Be3c.{Tach)
M.Sc.

LUXTILIARY TECHNTICATL

CLIRK OF WORKS

HeM. Warasimhsn

Dip.in Licenclate
in Civil Fngg.

i.'.tI{oI el

SINTOR MECHALNTCAL ASSIST/NT

o — L e———

P.Y. Khanapurlkar

Diploma in )
Tlnze Ingineering.

H.L. Jaggi

G.T. Kale

Diploma in
Mech. Tngineering

Diploma ia Mech.
mngineering

T«H, Pathsk

Thomas Joseph

Ted. Patil

Melio
Diploma in Library-
SciendeM.0.L.

B.5Ce

Diploma in Mech.
Tngineering.

L4BORLTORY SUPIRVISOR

KeGs Varghese

B.8c.



83)

84)

85)

86 )

87)
38)
89)
90)

91)

92}

%)

04)
95}

96)

97)

shri

Shri

Shri

Shri

Shri
Shri
Shri
Shri

Shri

Shri

Shri

Shri

Shri

shri

Shri

STORAS SUPTIRVISOR

G.L.”Banerjae-_ ' Belis
| SLOR DRAUGHTSMLN
P.i. Govandi Diplowa in
| Civil Enginearing_
SIZHIOR CL.SS  BLOWIR
Ne Harayana Diploma in
Glass Technology.
OV ARSZRS
L. Shantikumar Diploma in Oivil
o ngincering.
G.K.'Khetngpal "
SeGe Simikh 1 .
a;w. Dashpande "
SeKe Sharmn ' : oon
| PHOTOGR.\PHIR
GePyT.Sundersingh DePuSe(ReI.Pa)L.Cue
ADMINISTRLTIVT AN HOUST ¥K3IPING -
LDMINISTRLTIV . OFFICTR

APy Juin | M., /e

4CCOUNTS OFFICIR

e Tenkatraman
SICTION OQFFICIR
NeS. Anand
Mangal Prosad Ba.is
EﬁRCﬁ;Sj OFFIC iR

SeNe. Nayvar BeSc.

o7

SINTOn  ACCOUNTANT

TeN. Sharmz Balie
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98) Shri Y.N. Murthy Belie '
99) shri S.C. ¥hare Belia LL.B.
i

100) shri T. Rajagopzlan Beiie

SINIOR STIANOGR,APHAR
101) shri V. Desikachary

JUNTOR ACCOUNTANT
102) Shri M. L. Baig

RICZIPTIONT2T
103) Mrs. I!'Douza



