Annual
Report

CENTRAL
PUBLIC HEALTH ENGINEERING
RESEARCH INSTITUTE

HMAGPFUR




ANNUAL REPORT

1964—-1965

CENTRAL
PUBLIC HEALTH ENGINEERING
RESEARCH INSTITUTE

NEHRU MARG, NAGPUR

oY



PREFACE

An account of the work of the Institute during 1964-65
is presented in the following pages. The Report covers in de-
tail the progress of research activities on the fundamental and
developmental aspects. Since its inauguration six years back,
the Institute has been endeavouring to fulfi! its objective of
finding cheaper ways of treating water, sewage and industrial
wastes, and trying to reduce the foreign exchange requirements
in treatment plants. The year under Report is marked by in-
creased developmental work and the research output has also
expanded,

The Institute is maintaining close contacts with Industries
both in public and private sectors, Public Health Engineering
Departments of State Governments and other organisations
The Municipal Corporations and other local bodies are taking
considerable interest in the activities of the Institute and are
passing on many of their problems to the Institute for solution.

A Refresher Course was conducted in Water Supply and
Sewage Treatment for the benefit of the Executive Engineers
of the meighbouring States and Garrison Engineers from the
Defence Department. Symposia were conducted during
Oct. 1964 on “Problems in WaterTreatment” and “Evaluation
of Rural-latrine Design.” A Special Session was held on
“Water Supply and Waste Disposal at High Altitudes” for the
benefit of the Defence Department personnel. The main pur-
pose of this Special Session was to highlight this problem which
has arisen because of the present tension on our borders.

Work on problems assigned during the National Emergency
has made steady progress. On the rural sanitation problems,




inereasing attention is being paid. A Model Rural Workshop
was constructed recently in the premises of the Institute.

Work on oxidation I;Emds :stt the Headquarters, and at dif-
ferent Zonal and Field centres has yielded very important re-
sults. The Institute has developed a method for treating the
cfflrent from Photo-film Industry by chemical treatment with
alum followed by biological treatment with an acclimatised
mixed culture of bacteria. In collaboration with the Bombay
Municipal Corporation, trials are being made to develop a
method for reclaiming and reusing tertiary treated sewage efflu-
ent for processing water in different industries at Bombay.
During this year, good progress is also made in developing
methods for tackling problems of Industrial Hygiene and Air

Poliution.

The donation from the United Nations Special Fund has
enabled to caquip the Institute with the latest types of instru-
ments. It is hoped that all those who are interested in solving
their Public Health Engineering problems will refer these to
this Institute and help it in achieving its object of improving
the general standard of Public Health in India for the total
happiness of the common man.

R. . MEHTA,

Director.
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WATER QUALITY CRITERIA

1. Comparative study of suitability of iced and un-iced water
samples for bacteriological examination of water

(PROJECT NOQO. 1.1)

There are two views about the bacleriological quality of
water samples. According to one, the bacteriological quality
of water samples does not change whether they are iced or not.
But according to the other, the water sample should be iced.
In India, there are very few Public Health Laboratories and
they are far apart. Hence generally it takes a long time for
the samples to reach the laboratory. [t is very difficult to
chtain ice in most of the places for sending the samples. This
work was started to ascertain as to which view is more valid,
under Indian conditions.

Work was abrcady done on more than 100 samples of
water from different sonrces using the MPN method for esti-
mation of coliforms. The results of the work were reported
in the Annual Report of 1963-64. Supplementing MF method to
the MPN, further work is being carried out to study the effect
of temperature and time on the bacteriological content of
water samples. A lew samples have been analysed and the
work is in progress. Work will also be carried cut en samples
containing pathogenic organisms.

2. Utility of indigenous materials such as pulses in place of
peptone for use in bacteriological media

(PROJECT NO. 1.2)

Media prepared for general use in hacteriological labora-
tory usually contain peptonc which is at present imported.
Peptone is very expensive costing Rs. 100/- per pound depend-
ing upon the brand.

Pulses like black-gram, Bengal-gram, red-gram are known
for their high protein content. They are also cheap and easily
available in this country. If these can be substituted for im-
ported peptones, a large amount of foreigh exchange can be
saved.



Preliminary experiments were carried out in the Labo-
vatory by substituting the imported peptone by these native
proteins in order to test their suitability in the bacteriological
media, These media compared favourably with the standard
media containing imported peplone.

Work is in progress to standardize a method for the pre-
paration of peptone from vegetable proteins, either by enzymatic
digestion or by acid hydrolysis. The peptones thus prepared
will be analysed, for their different amino-acid content and test-
ed for their utility in different media by incorporating them
singly or in combination.

3. Comparative efficiency of Lactose broth Vs. MacConkey broth
in presumptive tests
(PROJECT NQO. 1.3)

Lactose broth and MacConkey broth are being compared
for their suitability as medium for the presumptive test. So
{ar, about 50 samples of water from lakes, wells and rivers have
been analysed. The results obtained indicate that MacConkey
broth gave less false presumptive test.

4. Relative incidence and survival of coliforms and enterocci
in polluted waters, soils, etc.
(PROJECT NO. 1.4)

Studies were conducted on the relative survival of coli-
forms and enterococci in domestic sewage and in feces obtained
from healthy individuals. The initial object of the investiga-
tion was to find out the relative efficiency of Dilution Tube
Technique and the Membrane Filter Technigue for quantitative
enumeration of fecal streptococei. Based on the results avail-
able so {ar, il is observed that invariably the MF lechnique
gives larger counts for enterococci than the MPN method in
case of sewage samples. But this consistency ecould not be
observed when samples of feces were analysed. In other words,
the MF counts were not found to be consistently higher than
the MPN counts for fecal samples. It is believed that this may
be due to uneven clustering of bacteria around undigested and
partially decomposed food particles which do not give an even
bacterial suspension in the decimal dilutions. Making a more
homogenous bacterial suspension in dilutions by mechanical
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shaking is being tried. It is proposed to analyse at least
2h samples of feces and sewage.

% Bacteriological studies en plastic pipes
(PROJECT NO. 1.5)

The first phase of work on this project was completed and
a comprehensive report was submitted to Indian Standards Ins-
titution. The bacteriological quality of water passing through
the plastic pipes was found to be not inferior to that of the
water passing through conventional ACC or CI. or G.I. pipes.
The second phase of the work will be started as soon as Alka-
thene and PVC pipes are received from the manufacturers.

6(a) Bacterial indicators of pollution

The work on this problem has been completed and the
data is being analysed. Experiments carried out in about 500
fecal samples showed that £ coli 7 occurred in 80 per cent of
the samples. So far, about 100 samples of sewage from differ-
ent parts of Nagpur City have been analysed for their coliform
spectra and the data is being studied.

6(b) Comparison of coliferms and enterococci in waters from
various sonrces

One hundred and sixty eight samples from wells, 154 sam-
ples {rom river and 162 samples from sewage polluted irrigated
canal were analysed for the incidence of coliforms and entero-
cocei in natural waters. The canal and river samples showed
positive correlation of 0.829 and 0.787 hetween the two groups
of organisms. Well samples exhibited more scatter in data with
positive correlation of 0.467. The geometric mean ratio of coli-
forms to enterococci (2.1) was lower in well waters than that
for river (25.0), or sewage polluted canal water (16.7). The re-
sults indicate that, in case of well water, estimation of entero-
cocel in addition to coliforms and K. eeli is desirable to assess
their true sanitary significance,

7. Limnological studies—Ecology of planktoonic forms
(PROJECT NO. 1.6)

Extensive surveys ot Gandhisagar and other sources of
water in Nagpur were made. Work in connection with Kaphan
river survey has been resumed from February 18965.
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A stretch of sbout 14 km of Kanhan river is being survey-
ed. This streteh covers 8 sampling stations of good water with
minor pollution factors and discharge of industrial wastes, parti-
cularly of paper mill wastes. The work covers chemical, physi-
cal and biological characteristics of water, a study of bottom
fauna and a study of the nature of subsirates. Further studies
on the ecology and taxonomy are made of Protozea, Rotifers,

Oligochaeta, Gastretricha and Tardigrada are being made.

As a result of this work, and also irom samples collected
from different water bodies of varying poilution levels, it was
possible to evaluate pollution levels with reference to animals
found.

Taxonomic studies of different forms of Rotifers gave very
interesting results. Studies on photo-dynamics  Retifers have
been completed. Detailed studies on their behaviour and eco-
logy are also in progress.

Regarding the Oligochaetes, study of the ecology of tubi-
ficids is in progress,

A complete list of the various  Profezeans occurring in
different bodies of water has already been preparced out of ex-
tensive collections mude.

8. Limmnological studies of the lakes in and around Hyderabad

Four lakes, which form the sources of Hyderabad city
water supply, have been studied systematically in order to find
out the seasonal fluctuations in the characteristics of these
waters which influence the treatment works.

Data collected for one complete vear (1964} have been
compiled in the form of a technical paper.

8. Factors influencing infestation of nematodes in Delhi water
supply and its possible health hazards

(PROJECT NO. 1.7)

(a) Observations on the occurrence of nematodes in

treated water {rom Chandirawal Woler Works were continued
to study their gquantitative variations.

The usual chlorine dose and contact pericd did not kill
all the worms in final water. Detention in balancing reservoirs
did not sediment the immobile worms, Nematodes in the finish-
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ed water were different from the worms inhabiting trickling
filters.

Investigations are beiug carried out to study the possible
build up of these worms in the filters. Also somce observations
are being made on the worms {rom the final water of Wazirabad
Water Works.

(b) Since very little is known about the interferring or-
ganisms in Water Works in India, dals were gathered from
Chandrawal Water Works on the guality and quantity of the dif-
ferent types of organisms tnat interfere with the water works
practices. The data are being processed.

10. Control of algae at the Wazirabad Reservoir by copper
sulphate and its effect on fishes
(PROJECT NO. 1.8)

Laboratory studics on the efficiency of copper sulphate in
controlling algac and its toxicily to a few fishas were carried
out. The diatom Spuwdre, which was a nuisance alga in
Wazirabad Reservoiv, and other plankton organisms can be con-
trolled by a dose of 0.5 mg/lit. copper sulphate with a contact
time of 24 hr. TLm values obtained for  Puntiws ricto.  Labeo
dero and  Mystus fengerat were 2.4, 2.7 and 4.6 mg/lit. of copper
sulphate respectively. A concentration of 1.0 mg/lit. or less of
copper sulphate is not harmful to those fishes,

11, Raw-water characterizaticn of River Ganga at Kanpur
{PROJECT NO. 1.9}

Survey of the Ganga river at Kanpur has been undertaken
with a view to locate the sources of pellution, cffect of the qua-
lity of the river water at different periods on the water {reat-
ment plants of the Municipsl Coiporation and the J. K. Rayon
Factory, and to determine the self-purification characteristics of
the river. A number of sampling stations throughout a 15 mile
stretch o fthe river have been set up and the chemical, physical
and bacteriological characteristies of the river water at these
sampling points are being determinced every month. The data
collesied so far, indicate that extreme pollution is occurring at
a numnber of points along the banit of the river: and. as a result,
water supply to some ol the industries in the locality is greatly
affected. The survey is being continued.
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12(a). Raw water quality characterization of Khan and Kshipra
river tn assess its suitability as o source of public
water supply

(PROJECT NO. 1.10)

The Swrvey was undertuken to assess: (i) the extent to
which pollution s caused by the discharge of sewage from
Indore city and the textile wastes from scveral industries on the
banks of Knan in dry months: znd (i) the effect of over-all
potiution quality »f water in the rviver Kshipra at the intake at
Uiiain. In the 0 rmile siieteh beiween Indore and Ujjain, the
viver hog shoayn all the three distiret zones of pollution, self-
purtfication arnd recovery, On completion of the survey, it is
suggested thet » <necial a'lempt should ke made to reduce the
poilution by trezting sewage and the textile mill wastes right
at the source of their orvigin.

12(h»). Raw water gquality characlerization of Upper Lake at
Bhopal

(PROJECT NOQ. 1.11)

The present work is dirceted towards assessing: (i) whe-
ther the quality of the water in the lake confirms to the stand-
ards suggested by ISI for use as a source of public water sup-
ply: (ii} the efliciency of the existing treatment plants in the
reduction of hacterta in water: and (i) the giciency of the
distribution svstern. The work on this project needs a motor
boat.  Attempts are being made to produce the same.

13. Application of tissue culiure methods for concentration,
detection znd identification of entero-virses in raw water

(PROJECT NO. 1.12)

A simple tissuc culture method (sumple incorporation
method) has been developed in this Laboratory for detection of
viruses from drinking water. The method facilitates examina-
tion of large cuantities of water in 2 single test. About 175
water samples from different sources such as river, well and
consumer taps were tested by this method. It is observed that
the incorporation of large quantities of water from different
sources inio the concentrated tissue culture medium does not
adversely atfect, the monkey kidney monolayer cell line.
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14. Analysis of different samples for virus content

(a) One hundred tap water samples from different houses
from the Puoona city were examined for the presence of viruses
by the use of monkey kidney tissue culture.

{(b) Chemical, buctertological, and virological analysis of
o well water samples from different villages around Poona was
carried out,

{c) One hundred and fifty rectal swabs from children
below 15 years age, wore examined for the presence of entero-
viruses by the use of monkey kidney tissue culture.

15. Studies on evalnation of bacteriophages and other micro-
organisims as possible indicators of virus poliution

(PROJECT NO. 1.13)

Laboratory scale experiments were conducted to deter-
mine optimum lethal dose of chlorine to coliphage and to find
out percentage removal of coliphages irom artiicially polluted
tap water by alum flocculation and sedimentation. Twelve sets
ol experiments were so far carried out.

16. FEpidemigiogical survey of gastro-enteritis and infectious

hepatitis

Epidemiotogical survey oi gastro-enteritis and infectious
hepatitis in Bunibay was conducled &t the veguest of the Health
authorities. DPatients suffering from gastio-cnicritis and infec-
tioug hepatitis were interviewed. Raw waler sumples from the
various reservuoirs and tap water samples from different consu-
mer taps were examined for the presence of coliform organisms
and enterovituses. While no enteroviruses were detected in
these water samples, colilovm bacteris were [ourd to be present
in all the drinkiag water samples including those coilected from
consumer laps,

17. Remaova! of virus poliution from naluraily and artificially
polluted water

(PROJECT NQ. 1.14)

Loboratory scale cxperiments were carried out to deter-

mine the percentage rvemoval of enterovirus  from artificially

polluted waler samples by flocculation and sedimentation. A

pilot plant of 24,000 g.p.d. capacity has been crected and com-
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missioned at Enteric Virus Rcesearch Laboratory. Pilot plant
studies will be conducted to find out the reduction in entero-
viruses at every unit operation of water treaiment plant.

18. Evapoeration control by hexadecanol
(PROJECT NO. 1.15)

The CPHERI had conducted the evaporation control ex-
periments in 1963 at Vihar lake, one of the water supply sources
to the City ol Bombay. The water spread area of this lake is
14,00 acres at its full surface level. It supplies at an average
24 mgd to the city.

The chemical used was commercial Cetyl-Stearyl Alcohol
in the form of powder. During this period of experiments,
water budget was prepared [or a short period when the lake
was quitc dormant and the inflow and outflow quantities could
be accurately budgeted. It was found that the chemical treat-
ment during this period resulted in a saving of 20.5 per cent
in evaporation losses and no complaints regarding potability of
water were recorded.

Experiments are being conducted again this year at Vihar
lake to check the results obtained carlier and to perfect the
technigue of dispensing the chemicals and maintaining the
monomolecular film on the water surface. The conditions at the
Vihar lake this vear are more favourable and the results se far
obtained are also very encouraging.

Besides the experiments being conducted directly by the
CPIIERI, the Director of this Institute has been given the res-
ponsibility of co-ordinating the work being done at various
places in India on Evaporation Control alter the retirement of
Dr. Ramdas, Assistant Director, NPL, who was acting as a Co-
ordinating oflicer of the Evaporation Control Research Com-
mittee. This Committee is Functioning under the CSIR to
assess the work on the Evaporation Control and to advise the
research workers in this country.

19, Characterisation of raw water at Pulta Water Works with
reference to salinity
(PROJECT NO. 1.16)

The data collected from the operational records were com-
piled. The raw water characteristics such as turbidity, salinity,
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pH, alkalinity, etc. were determined. Further work is in
progress.

20. Biological indicators of pollution of river Sabarmati
Ahmedabad
(PROJECT NO. 1.17)

Work is in progress from the past four months.
Chemical analysis of pure and polluted waters is being
carried out Qualitative and quantitative studies of surface and
bottom fauna were made. Further work is in progress.

'WATER WORKS AND WATER TREATMENT

21, Jaipur water supply scheme

Jaipur city has a total consumption of 10 mgd of water.
Jut of this, 3 mgd is drawn from the Ramgarh lake, about
40 km away from the city. Water is pumped from this lake to
Lakshman Doongri Water Works, where it is treated and sup-
plied to the old city area. The eastern extension area, iLe,
Bani-Park and New Colony is supplied by the Amanishah Head-
works.  About 3 mgd of water is withdrawn from 22 open wells
and U bore wells in a day. The remaining areas of the city i.e.,
'C’ scheme, Gandhinagar, Bajajnagar, Adarshnagar, ete, are
supplied water from 47 open wells and bore wells, which are
spread over the respective localities. A survey of these wells
was made and samples were collected in two seasons, starting
from July to Decomber, 1964. The first set of samples were
collected and analysed between July and August and second be-
tween September and December. Routine analysis was done
for pH, acidily, alkalinity, chlorides, calcium and magnesium,
hardness, Ci, 30, and solids. It has been observed that out of
74 wells, 27 have got potable water and the remaining have
water of non-potable quality. The survey will be extended for
itwo more seasons before arriving at any conclusion,

22. Reduction in micro-organisms at different stages of water
treatment at Chandrawal and OQkhla Water Works

Before suitable standards for yaw water for use in public
water supplies are laid down, it is necessary to know the reduc-
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tion in the bacterial load on each unit of the treatment system
The work was started in July 1963, and completed in July 1964,
Samples of waler from diffcrent stages of treatment at Chan-
drawal Water Works were collected thrice a week and
analysed for coliform and enterococcus MPN. The study of
plankton reduction was also started in July 1963, at Chandrawal
Water Works. The phyto-plankton and zoo-plankton reduction,
starting from raw water to the final water, was studied once a
fort-night.

23. Preliminary observations on Agra Water Works

Agra gets its water from River Yamuna which is highly
polluted by cattle wuding and by domestic wastes from commu-
nities upstream of Agra. The BOD of raw water was 14 mg/lit.
as against 6 mg/lit. recommended in International Standards.
The purification unils comprise 7 mgd slow sand filters, 2.5 mgd
old Patterson rapid sand filters, b mgd new Patterson rapid sand
filters, and 10 mpgd Geo-Miller rapid sand filters with clari-
flocculators.  An additiona! 7.5 mgd water is pre-treated in hori-
zontal baffle type Hoceolators. Jar tests conducted on raw
water with 40 mg/lit. aium showed a considerable reduction in
turbidity and ovganic matter  but none of the sedimentation
units showed good removal with 70 mg/lit. direct alum feed.

The old sedimentation tanks have no desludging arrange-
ments. The scttled sludge with high organic matter undergoes
anaerobie decomposition and adds taste and odour to water.
The fltered wuater showed high turbidity and organie matter
and low dissolved onygea.  Effluent from rapid sand filters con-
tained  Cyelops,  Prediing langiicta, Retifirs and enormous num-
ber of algae but the efllucnt from slow sand fillers contained no
zoo-plankton.

The chlorine demand of vaw water was high but it gra-
dually decreased ns water passed through different stages of
purification. 0.5 mg/lit. of copper sulphate added to raw water
did not kill algac and Chiroromous largac. Copper sulphate,
25 mg/lit. and chlorvine, 17 mg/ lit. killed Chironomous larvae
in six bours. There was 2 large accumulation of sludge in clear
water reservolr, which contained Prestina  longiseia, ostrocod
shells,  Chivonomonv  larrae.  pupal rases organic matter. The
sludge gets pumped into the distribution system. Further
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work is in progress. Based on this work, the Government of
Uttar Pradesh has requested the institute to carry out similar
studies on water treatment works in U.P.

24. Investigation on the performance of Jhalarapatan Water
Works, Jhalawar—Rajasthan

Investigations were carried out in June 64, to determine
the cause of ‘milkiness’ obscrved in tap water at Jhalarapatan.
Studies indicated that it is either colluctively or individually
due to: (i) suspended silica in raw water; (ii} suspended orga-
nic matter in raw water; {iii) caleium bicarbobate inglability
in raw watler; and {iv} calcium carbonate, contvibuted hy
bleaching powder. I!¢ is ohserved that tho ‘milkiness’ can be
removed by effective flocculation followed by filiration and by
using gaseous chlorine instead of bleaching powder. Several
recommendations were made to improve the waler quality and
to prevent recurrence of ‘milkiness’ in tap water.

25. Studies on the performance of water treatment plant at
J, K, Rayon Factory, K:npur

Studies were carried out during the year, with the object
of working out suitable measwres in the cvent of any diffi-
culty arising out of change in the raw waler characteristics at
certain periods of the year. This Factory has been receiving
raw water from the Ganga highly contaminated with tannery
waste for the last one year. Although the {inally treated water
was heavily chlorinated, the residual colour of the water {due
to the presence of tannin} was verv high; and, as a result, the
quality of the rayvon yvarn washed with this watcr was affected.
The situation was agpravated rceontly by contamination of
Ganga water with sewage from breach of a sewer in that area.
For two or three days, the Factory pumped only raw sewage
into their water treatment plant and, as a result, several staff
members fell sick with gastro-enteritis and other ailments. The
Kanpur Field Centre investigated the situation and advised for
a stoppage of water freatment plant until the breach of the
sewer was repaired, flow of sewage was diverted and every unit
of the water treatment plant and distribution  system  were
thoroughly cleaned. flushed and disinfected with chlorine. It
has also been suggested that they could extend their intake
point to the midstream over floating drums to get water of satis-
faclory guality.
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26. Hydrobiological studies of Ajwa Reservoir and Nimefa
Water Works, Baroda

The studies on the above were carried cut during 1963-64
by Ahmedabad Field Centre. The colour of the water was
found to be always greenish. Two series of samples were taken
from the deepest place near the intake tower, once a month,
one in the early morning and the cther in the afterncon. In
the months of July and September, a unique state of homother-
mal condition was noted. Substances of biological significance
were poor. Macrophytic vegetation was abundant. Zoo-plankton
organisms were found to be more dominant than phyto-plankton
organisms, Botryeoceus  sp.,  Pediastrum  sp., Trachelomonas
were the dominant plant organisms and  Retifers, Crustaceans,
and Cyclops were the dominant zoo-plankton organisms. The
water though clear, contained more organic matier in the bot-
tom samples. The water was found to be fair in gquality, bac-
teriologically.

At Nimeta Water Works, the variations, in the charac-
teristics of raw water were studied along with the biclogical
conditions in the sedimentation basins and in the filtered water
samples from the six rapid sand filters. It was noted that there
were large growths of Spirogyra, Sponges and Gastropoda cling-
ing to the walls of the sedimentation basins. The filters were
not working properly on all occasions. More numbers of ani-
mals as well as plant organisms were noted in the filtered sam-
ples than in the raw water. Towards the end of the year,
nematodes and oligochaetes were found -in filtered water in
fairly large numbers. Pre-chlorination did not have any effect
in reducing the density of the organisms. It was decided to
chlorinate the filters by adding the available bleaching powder.
Experiments with the above did not produce the desired effect
as the available chlorine in the bleaching powder simple was
practically nil. The following suggestions were made to the
Municipality for the best maintenance of the plant.

(1) Since there were growths of microscopic vegetation
which led to the growth of animal organisms, eflorts must be
taken to remove the growth. This can be achieved by stocking
fish and periodical removal of the same. This may vield an
income of nearly one lakh rupees per annum,
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(2) As the raw water was very clear and its turbidity was
as low as 25 mg/lit. for nearly six months of the year, alum
addition was considered unnecessary. Brcak-point chlorination
dose will be necessary to kill the Rotifers and worms, Apart
from the above, the filter beds must be kept sterilized by chlo-
rination after back-wash. A chloronome capable of delivering
of 1.0 to 5.0 mg/lit. of chlorine will have to be set up for treat-
ing the raw water.

27. Studies on the performance of Mir Alam
Water Treatment Plant, Hvderabad

Detailed investigations have been corducted in this plant
with a view to [ind out batier means of coagulation and sedi-
mentation of raw water as those present a difficult problem to
the authorities. It is found that there is very little removal of
turbidity under the exisiing practices from the raw waters in
the pre-treatment processes. The data collected have been com-
piled in the form of Technical Paper.

28. Role of zeta-potential in chemical coagulation
{PROJECT NO. 2.1)

The measurement of zeta-potential of colloidal particles
involves the determination of the electrophoretic mobility of
particles found in natural turbid waters. A Brigg's cell is indi-
genously made and is being tried for its suitability to measure
zeta-potential. Further work is in progress.

29, pH adjustment for coagulation of suspended
impurities in Yamuna water
(PROJECT NO. 2.2)

The coagulation of suspended impurities in Yamuna water
is difticult when the turbidity is below 100 mg/lit. The coagu-
lation necessitates high alum dose with little improvement in
floe formation. Acidification has been nractised in some coun-
tries to reduce alum dose and improve floc characteristics. A
beneh secale study was carrvied out for a period of two months.
Acid comeentrations from 20 to 120 mg/lit.  were tried with
different alum dose and velocity gradients. Based on these ex-
perlerces, further studies were eonducted on pilot plant scale
to assess the feasibility of acvidification on a commercial scale.
Two circular clarviflocculators were usced, one as control and
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the other with different doses of acid and alum. In general, no
improvement is observed in flocculation and turbidity removal
even at a very high dose of acid.

30. High rate filtration studies
(PROJECT NO. 3.1)

The following studies are heing conducted on filtration :
(a) different media for liltration; (b) efleclive size and uni-
formity co-efficient for different media and different rates of
filtration and efliciencies. The necessary cquipment has been
installed for the above studies. Preliminary work using sand
as filter media has been carried-out which will later be used
in pilot plant studies.

31. AKX bhiflow filter studies
{(PROJECT NO. 3.2)

AKX biflow filter has becn used successfully and effi-
ciently in some [oreign countries. It is, therefore, proposed to
set up a pilot plant inNagpur to study the efficicney of this
unit as compared to conventional filters. A site near Kanhan
Water Works has been chosen for this purpose tentatively.

32. Design requirements of municipal diatomaceouns filters
(PROJECT NO. 3.3)

(i} The experimental diatomaccous filter is being order-
ed under the UNSF Programme, so that the same could be
manufactured in this country; (ii) different samples of dia-
tomaceous earth are being tested for their suitability as filter
media.

33. Design of 2 mobile filter for Defence purposes
(PROJECT NO. 34)

Once pressure filter is under construction at Lakshmina-
rayan Institute of Technology, Nagpur, for the study. The
filter is made out of M. S. sheets,

34. Rate of filtration and filter run studies on filters of Chan-
drawal Water Works, Delhi

{(PROJECT NO. 3.5)

The purpose ol the project is to evolve a simple filter
washing procedure to reduce wastage and to improve the qua-
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lity of treated water. Studies are being carried out: (i) to find
the optimum clfeetive size ol sand; (ii) to find the suitability
of surface wash:; and (iil) to establish correlatior between algae
count and length of filter run.

35. Water freatment plant at RRL Hyderabad
(PROJECT NO. 3.6)

The raw water which is being treated at the RRL treat-
meni plant has very low turbidity (about 40-50 mg/lit.) It is
found that this water is very difficult to coagulate with alum
doscs ranging from 0.2 to 0.4 gr/gal. Extensive experiments
have been undertaken to work out the economics and feasibility
of applying higher doses of alum with or without the use of
coagulant aids, cspecially, activated silica. Jar-tests have re-
vealed that dose of about 3 gr/gal may be effective for better
coagulation. With the application of higher doses of alum, the
pH of the raw water is reduced from 8.4 to 7.8 which is within
permissible limits,

Another set of experiments conducted using activated
silica have revealed that the same efficiency can be obtained
by a lower dose of alum say 1.5 to 2.0 gr/gal along with ghout
4 mg/lit. aclivated silica. The other variables such as the over-
flow rate, the detention period and the velocity gradient remain
the saine,

36. Characteristics of ion-exchange resins
developed by NCL, Poona

(PROJECT NO. 4.1)

This Tnstitute received samples of two polystyrene type
ion-exchange resing from NCL, Poona, and the same have been
tested for demineralisalion of water. It has been found that
the resing arve quite good in guality. The cation exchanger is
of high capacity strong acid type whereas, the anion-exchange
18 of a medium capacity strong base type.

A mono-bed unit (in which both cation exchanger and
anion exchanger are taken in one column) has been designed
and fabricuted. The quality of the finished water is quite good
and showed a conductivity of 0.15 t0 0.3 microhoms. The unit
has a capacity of about 30 Iitres per regeneration cycle. It could
treat water with total dissolved solids 230 mg/lit. so as to give
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30 litres in about 6 hours. Regeneration and rinsing take about
an hour.

It is proposed to study the suitability of indigenously
developed ion-exchange resins for tertiary waste treatment
using micro-reticular resins ahead of conventional beds to re-
move organic load.

3%7. Solar still design criteria
(PROJECT NO. 4.2)

This can be used in the conversion of salt water into
potable water by the use of solar energy. The method is well-
suited in places like Rajasthan where community to be served
with water is comparatively small and where abundance of
sunlight is available. For this study, a solar still model having
a floor area of 18 sg ft was constructed at a cost of Rs. 500/-,
and various experiments were conducted. Now it is observed
that {or the winter months, the average rate of distillation is
about 0.5 gal/day at 50 per cent efficiency of the model. This
is only tentative. Further studies are in progress.

38. Defluoridation studies
(PROJECT NO. 5.1)

{a} A ncw material has been prepared by treating dry
saw dust with concentrated sulphuric acid. The material, after
processing f{urther, found as eflicient fluoride removal. In a
few preliminary experiments, different indigenously available
cation exchangers, e.g. cashew nut shell liquid resin {Waso 14),
carbion {a sulphonated coal), polystyrenc cation exchange
(sulphonic typc) and sulphonated saw dust were tried for de-
fluoridation and have been found to possess a fluoride removing
capacity ol respectively 675, 700, 900 and 1600 mg/kg of the
material. The sulphonated saw dust has further been studied
for fluoride removal under differcnt conditions of varying pH,
dissolved solids, fluoride concentration, ete, Further studies
are in progress.

(b) Reports were received on cases of endemic fluorosis
in some village of Nagpur district of Rajasthan. A survey was
made and water samples were collected from Ramsia, Jaswant-
pura, Sagalia cte. The samples were found to contain fluorides
up to 14 mg/lit.
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39(a) Disinfection of wells in rural areas
(PROJECT NO. 6.1)

Bleaching powder mixed with predetermined quantity of
a particulay type of sand was taken in an  earthenware pot
having an ovifie at the bottom. Another pot filled with sand
alone was placed in this pot. The pot was hung in a well with
3 ft dia. and 30 ft water depth. It was observed that 400 gm
of bleaching puwder {256 per cent available chlorine) yielded a
residual chlorine of 0.3 to 1.5 mg/lit. for 13 days.

(b). Bleaching powder chlorine cariridge for rural well water
disinfection
{PROJECT NQ. 8.1)

A cheap and  continuous methed for disinfecting well
water has been devised.  The method consists of using bleaching
powder in an earthenware inner pot which is put in a higger
pot. The chlorine diffuses out through the holes provided in
the pots. The method is being studied for its utility in different
welis, and with different well waters since the chemical nature
of the water is found to affect the effective period of chlorina-
tion by blucking the holes.

4, Comparative efficiency of iodine and ehlorine for bacieria
and helminth destruction

(PROJECT NO. 6.2)

Though chlervine is highly bactericidal, its activity is large-

Iv influenced by aminonia and plI. Compounds of iodine which

releas: elemental iodine have been suggested as better emer-

gency disinlectants, since activity of iodine is less affected by
change in pH and ammonia concentration.

Work has been undertaken to find out the effective dose
of chlorine and iedine for disinfecting water polluted with 4 per
cent of sewuzge. This concentration has been selected as a re-
presentative one of badly polluted water in the field. The effec-
tive duse of chlorine and iodine is being compared at different
pll, temperature and against different enieric pathogens.

41. Disiiieivion of rural well water by carboy method
(PROJECT NO. 6.3)

A simple device for automatic chlorination of small weils
has been finalised. A pocket kit for estimation of residual
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chiorine s been porfected and distributed to munieipal bodies.
The kit bus been fouad to be Duliless and an indispensable
aid to the sanitarvians in urban abnd rural health administration.

WATER DISTRIBUTION

42. Carrying capacity of rising mains and distribution mains
of Delhi Water Works
(PROJECT NOQO. 7.1)

Studies on the exisling pumping capacities and the car-
rying capacities of the vising mains and distribution mains in
Delhi have been started to suggest modifications in the system.
The ratios of peak hourly demand and effective storage capa-
cities to average hourly demsad for communities with different
standards of living and varying proporiion of domestic, indus-
trial and commerclal use have been determined. The average
hourly demand [or 24 hr in three consecutive days of each
month is computed for 12 months in 1861, 1962 and 1963 from
the flow recording charts. The peak hourly demand relative
to the annual average ranges between 1.68 and 2.63 and the
maximmin offeetive stovage  capacity  reguired for balaneing
ditanel  itucteation  ronges between  3.3%1 and 6.84 times the
annual hourly dermicod, Computations have been completed for
10 distributlion nains.

The carying capacities of rising maing from the water
works 1o balancing 1e¢servoirs have been calculated on the basis
ol these obscrvidons, and modifications  suggested to supply
sufficient water in next sumimer,

The work on determining the pecformance of pumps and
field determinastion of pressure and discharge to obtain the effect
of aging on the caviving capacicy of mains shall be started soon,
43. Distribntion scatem analvsis of Nagpur water supply

(PROJECT NO 7.2)

It is proposed to study the effectiveness and the efficiency
of the net-work syaiem of Nagwpur city and the work has been
stacted  in Shoankar Napear wnere the pressures at the house
connections are observed to be on the lower side in the order
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of 10-13 psi, About 30 per coent of the area has been covered.
The work is in progress.

44. Pressure survey of water supply in Vijavawada—-A.P.

Pressure survey of the distribulion system of the Vijaya-
wada Water Supply Scheme has been carried out with a view
to locate the defects in the existing distribution sys'em and to
suggest remedial measures, This work has been completed and
a Report submitted,

45. Package plant for water ircatment onn scale wodel for
1000-5000 gph for small and medinm size communities

(PROJECT NO. 7.3)

Orne plant is designed and put up into operation at E.V.R.
Laboratory at Poona. The plant is designed for a population
of 500-700 The capacity of tne olant is. 1000 galshw,

SEWAGE CHARAUTERISATION

46. Characterisation of the grit in sewage
(PROJECT NO. 8.1)

Grit. if not pronevly remaoved firom scwage, causes exees-
sive wear and tear ol puriping machinery and other moving
mechanical parts. Difficuities fre also experionced while re-
moving sludge through pipes foons sedimoentation tanks, Due tn
accumulation of grit in digestion tanks, the frenquency of clean-
ing ig inereasced and eiliciency of aperation also veduced. Hence
proper and efficient removal of grit from sewage which depends
on sound design of the unit will go 2 long way in redoeing the
maintenance cost of sewape treatmoent units

Experience in the US has indicated that a grit chamber
designed to vemove particies of 0.2 mm size vemoves most of
the grit that esuscs trouble ‘v sewage  trecatment. Bosed on
this experience, grit chambers are designed lo remove particles
of the size 0.2 to 0.25 mm. This reguires maintenanee of a cons-
tant velocity of scwage flow thveugh the grit champers. Based
on ShiedPs cexperiments, the eriticz] voloeity that has to he
maintained in the giit chambers rooreswve pinticlos of size say
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0.2 mm with a sp. gravity of 2.65 at a sewage temperature of
60" F has been determined at (.75 ft/sec. Giving some allowance
for turbulence of flow, ete. in the grit chambors, the velocity
is maintained at about 1 ft/sec and this has become a standard
practice,

But the guality and quantity of grit obtained in India
is not the same as that obtained in U. 8. due to the different
living habits, ete. For example, in Indian homes. Iot of ash
is being used for cleaning utensils. Hence characlerisation
of grit obtained in India will be of much use in vlaciag our
designs on a more scientific basis,

To start with, a small colony has becn chosen for the grit
characterisation studies. Samples of grit arc collecled and
analysed for size distribution, sp. gravity. volatile matter, ete.
An automatic flow recording device to record the flow through
the grit chamber has been fabricated and the same has to be
tried in the field.

It is proposed to characterise the grit obtained from the
colony during several seasons of the vear. Simultaneous work
on grit characterization will be carried out at different Field
Centres. After obiaining necessary data, it has to be seen
whether any radical change is necessary in the design practice
followed hitherto for grit chambers for Indian ¢onditions.

47. Investigations into BOD values at 37°C, 30°C and 20°C
(PROJECT NO. 8.2)

(a) Studies on BOD values at diffcrent temperatures
were undertaken with a view to correlate these values with
the Indian temperature conditions. The average -vater tem-
perature in India ranges from 30 to 32°C normally. Jience it is
thought worthwhile to investigate this important point which
ultimately may result in digcarding the refvigerated incubators
which are costly. This work was taken up from January 1965
and is in progress at Headguarters.

{(b) Effect of temperature and incubation period on B.O.D, of
sewage
The effect of temperature and incubation peviod on BOD
of Okhla raw sewage has been siudied by running tests for ten
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days at different temperatures. A temperature range of 12-40°C
in two to three degree increments was covered while repeating
2 to 3 observations at each temperature. In all, 47 observations
were taken. The data is being processed for : (i} the value of
rate constant ‘k’ at one temperature; (ii) effect of temperature
on ‘k' value; (iii) effect of temperature on uitimate carbona-
ceols oxygen demand; (iv) stage at which nitrification starts;
and (v) immediate oxygen demanded. The cxperiments will be
continued in order to determine per capita BOD and also BOD
values at 20, 30 and 37°C.

48. Investigations on BOD (5-day) value per capita contribu-
tion in Indian sewage at 20 and 37°C

(PROJECT NO. 8.3)

The per capita values of BOD normally refer to 5-day.
BOD at 20°C of the per capita flow of sewage in terms of 5-day
BOD at 20°C of the standard sewage. The per capita values
of 0.12 and 0.18 Ib used are mostly based on American and Bri-
tish Standards. Under Indian conditions, the per capita values
have not been verified. If typical values are known, they will
largely help in the design of sewage treatment plants, To vorify
the per capita BOD contribution at 20°C/37°C, this project was
undertaken in July 1964, and is under progress. So far, the
results indicate that the per capita value at 20°C ranges from
0.0¢ to 0.12.

WATER POLLUTION ANID STREAM
SANITATION
49. Assessment of pollution at Wazirabad in 1964

After heavy rains in 1964, overflow from Najafgarh drain
and washings from Badli dumping grounds started entering
Wazirabad intake for Delhi water supply. The vhysical, chemi-
cal and bacteriological analysis was carried out daily for one
month on raw water and treated water to keep the water works
stalff awmre about the change in water quality. The free resi-
dual chlovine was checked frequently in the distribution reser-
voirs and the Corporation was advised whenever chlorine
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boosting was desired. The treated water was also tested {for
known entero-viruses on three occasions.

50 (a) Preliminary studies on the quality and the effect of
industrial wastes on Najafgarh nallah

The Najafgarh drain, carrying a mixture of accumulated
flood water, sullage and industrial wastes, discharges into river
Yamuna downstream of Wazirabad barrage. As  there are
number of riparian owners and a water works downstcam at
its confluence with river Yamuna, necd was felt for a survey
of the industrial and domestic discharges into the drain and
a study of the effect of this load on river Yamuna. The drain
and the river were surveved 11 times when the flov. through
the drain and the river was low and the data have heen pro-
cessed. It is concluded that the various chemical characteristics
investigated were well within the permissible limits downstream
at confluence points and hence the drain does not render the
river unsuitable during summer season. The effect of toxicanis
and biologically undergradable organic matter was no* covered
in study.

(b) Quantitative biological assessment of pollution

It is planned to study the pollutional effect of Najafgarh
nullah on river Yamuna. The proposed studv will cover the
gquantitative estimate of the benthic in ertebrates in different
polluted zones after the confluence of Najafgarh nulluh with
river Yamuna. A comparison of the forms existing upstream
the Wazirabad barrage will also be made. Duration of the
project would be 1 year.

(¢}  Self-purification in Agra Canal

The excess sewage and the effiuent from Ok n‘d Sewags
Treatment Plant is discharged in Ama Canal di ring simmer
and winter seasons. Samples collected from 19 s\LHmns were
analysed for BOD, oxygen consumed, nitrite, aimmoniacal nitro-
gen, alkalinity, chlorides and solids. Estimation of coliforms
and enterocci organisms were also made in cach samble. It was
observed that the sullage and sewage disch: gz upsels  the
oxygen balance in Canal water but the Canal startz regaining
its normal conditions within 82 minutes after receiving this
discharge. The reaeration coefiicient., velocity of flow and mean
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depth were determined, which show good correlation. Bacterio-
logieal stinbes shuw o sudden inerease in coliform and enterc-
coceus WIPN, which is [ollowed by rapid decrcase in their MPN.
1t i3 interesting to note that enterococcus MPN show rapid
decrease than coliform MPN.

51.  Characterisation of dairy wastes
(PROJECT NO. 9.1)

Duiry and whey wastes are made synthetically in the
Laboratory. Investigation on anaerobic digestion of whey waste
is in progress.

52. Characterisation and ireaiment of distiilery wastes
(PROJECT NO. 6.2)

A pilot plant for treatment of 5,000 gpd distillery waste
by anuerubic digestion followed by treatment in trickling filter
has booa designed by Kanpur Field Centre in  cellaboration
with M/s Dorr-Oliver, INC, Bombay, Messers Dyer Meakin
Brewceries Lid | T.ucknow, have ofiered a site within their fac-
tory premises for installation of the pilot plant.

53. Recovery of potassium salts from distillery wastes by
stemised suspension technigue
(PROJECT NQ. 9.3)

A pilot plant is being designed and the possibility of ins-
talling i1 in one of the distillevies in U, 1 is being explored.

INDUSTRIAL-WASTLE TREATMENT
54. Charucterisation of pharmaceulical and antibiotic wastes

(PROJECT NO. 9.4)

Antibiotic wastes from the Hindustan Antibiotics Limited
wore cnaracterized and the resulis compiled. Further work is
in pBLogress.

5. Polyvinyl factory wastes

M/s Rajasthan Vinyal Corporation, a subsidiary of Delht

Cloth Willsx has set up a lactory at Kotah. It has two units,
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caustic soda factory and the polyvinyl chloride plant. A study
of the problem at Jaipur Field Centre revealed that the effluent
contains free residual chlorine up to 200 mg/lit. and traces of
formaldehyde, The effluent is discharged by the Factory into
a small siream. which is a seasonal nullah called Khunsua
nullah. As a result of the disposal of waste into the stream,
which has very little flow in summer, it causes death of fishes,
hinders growth of crops and is a nuisance to people who use
this stream for bathing, washing etc. The problem was carefully
studied and a report submitted.

56(a). Characterisation and treatment of paper mill wates
(PROJECT NO, 9.5)

(iy Characterisation ;

Three grades of effluents are involved in the paper and
pulp mill of 200 tons/day capacity at Orient Paper Mill, Braj-
rajnagar. Grade I is mostly cooling water and is kept in a
clogsed cycle. Grade II effluent is discharged from the paper
machines. It is a high volume effluent with a pH of 7.0 to 8.5,
a BOD of 70-130 mg/lit. and suspended solids of 400-800 mg/lit.
This effluent is passed through save-alls and cinder beds to
reduce its suspended solids content and r;;,;cycled through the
barometric condenser. It is also used in pulp making, washing
and diluting operations. Over and above, the effluent used
for re-cycling, about 125 MGD is let out into the stream,

Grade III effluent (about 7.5 MGD) consists of drippings
and drains of pumps, glands and stock preparation chests, some
effluents from the bleaching section and some effluents from
the causticising section. Its pH is between 80 and 11.5. Its
BOD is 300 to 625 mg/lit.; COD, 1,260-3,000 mg/lit.; and 4 hr
uxygen absorption, 525 to 1,400 mg/lit. It has a colour of 2 3500-
3.200 units on the platinum cobalt scale.

Treatment of anaerabic lagooning of paper waste (Grade HI)

Waste water (Grade III) has a high pH, colour, COD
and a considerably high BOD. Anaerobic lagoon experiments
are being carried out in Winchester bottles at 37°C using diges-
ting cow-dung as seed and diammonium hydrogen phosphate
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as a nutrient adjunt. The seed is slowly acclimatised to the
waste by keeping a detenlion time of 20 days to start with and
gradually reducing to 5 days in the course of 3 months.

It was l[ound that the pH was reduced from 9 to 10 {o a
range of 6.8 to 7.5 during digestion. Gasification was good and
BOD rcduction was between 18 and 25 per cent for the deten-
tion time of 7 days. In spite of pH reduction and good gasifica-
tion. the effluent oxygen ahsorplion values were found to be
more than the influent. Reasons for this discrepancy are being
investiguted and efforts are being made to find a better criterion
for the destruction of organic matter.

Aevobic treatment of paper waste

Experiments are being carried out to find the hiological
treatability of the waste by activated sludge process using
mixed bacterial culture. Activated sludge is being acclimatised
to the wastes.

57. Characterisation and treatment of straw-board
factory wastes
{(PROJECT NO. 9.6)

() Anacrabic digestion of straw-board sludge cooker liquor

Laboratory studies were carvied out on anaerobic diges-
tion ol straw-board sludge. With a detf:ntlon time of 30 days,
4-5 volumes of gas woere produced per volume of sludge having
6 per cent solids concentration. Experiments have been started
to digest strawboard sludge along with the cooker liguor since
ihe lalter was found to give 40 volumes of gas per volume of
the waste. A mixture of straw-board sludge and cooker liquor
in the ratio of 31 is found to give about 20 volumes of gas per
volume of the mixture having solids concentration of about
& per cent {or a detention timce of 30 days. At present, optimum
detention time is being determined. It is proposed to study the
cffect of solids concentration, temperature and mixing on the
digestion.

(b)Y Characteris::tion and treatment of strawboard
Jactory wastes ar Bhopal

A stravw-board factory discharges approximately 0.7 mgd
of polluting -waste in a nullah which ultimately finds its way
into river Patra at Bhopal. It has a BOD of about 3,000 mg/lit.
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and it is necessary to reduce it to below 30 mg/lit. before it
¢ discharged In the nullah. When it is partially settled to re-
move the settlable suspended impurities before final discharge,
ihe eflluent had a BOD of 1000 mg/lit. The present experi-
ments are framed to achieve the object of reducing BOD to
30 mg/lit in the effluent. The pilot plant comprises of 6 lagoons
in series, half the number being under aerobic condition. Preli-
minary observations on the ungerobic ponds indicate an approxi-
mate reduction of 80 per cent BOD from the settled effluent.
The effluent needs to be further impiroved. Aercbic ponds have
been started recently and it is anticipated that a further reduce-
tion of at least 80 per cent of the remaining BOD can he
achieved and that the final effluent will not have a BOD of
more than 30 mg/lit,

Experiments weve also conducted on a laboratory secale
to study the digestabiiity of cooker liquor., The liguor had a
5-day BOD of 30,000-45,000 mg/lit. The samples were subjected
to the following tests: pll tota] and suspended solids. A reduc-
tion of about 70 per cent in volatile matter was observed after
digestion. The gas production measured at room temperature
(25-30°C) was about 20-60 volumes per volume of waste fed
per day. Studies showed that no additional nitrogen is required
lu support  biolegical processes  in the digester. 1t was also
observed that no butfering was required.  Overloading of the
digester was tested by tall in gas production, lowering of pH,
increase in volatile acid concentration increased percentage of
carbun dioxide in gas, increased ammonia concentration in the
liquor, and excessive scum formation.

() Characterisation and working out wethod of paper board
efftuent at Allahabad

The problem of {resiment of effluent from M/s Bharat
Straw Board & Paper Mill Limited, Allahabad, was further
investigated. The Factory presently manufactures unbleached
paper board. Waste papers are disintegrated and converted into
pulp with plain water in beaters, and the pulp goes to foudrinier
type machine, where it is converted into paper board. Qut of
the two machines run by the Factory. one machine was losing
more pulp in the effluent because of defective travelling wire
mesh. The effluent from this machine had high concentration
of suspended solids and BOD. Experiments, by filtering the
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effluent through dilferent size screens showed that considerable
amount of pulp could be recovered by a 72 mesh screen. Al-
though 100 mesh screen showed better removal of pulp, clogging
of the mesh occurred and therefore, preference was for the
former. Settlemeni of the raw waste for 4 hr. showed greatest
percentage reduction in suspended solids. BOD was also reduc-
ed significantly.

Earlier experiments with lime at different concentrations
showed that at a concentratinn of 400 mg/lit.. about 95 per cent
of suspended solids and about 53 por cent of BOD of the efflu-
ent could be reduced. However, the experiment. is being con-
tinued to confirm the most satisfactory method of treatment
and disposal of this effluent.

58. Characterisation and trealment of fextile wastes

(PROJECT NO. 9.7)

Wastes {from different sections of a textile mill (Empress
Mills, Nagpur) were collected fortnightly and following studies
were made :

i. Characterisation
ii. Treatment

iii. Recovery of alkali from kier-waste

(i) Characterisatinn :

Kier wastes. wash licuzors and the composite textile
wastes of a cotton textile mills, camying desizing, kiering,
bleaching, mercerising and dveing operations have been analys-
ed,

Kier wastes, the most polluting item, had a light to dark
brown colour total sotids. from 4,500 to 13,600 mg/lit.; suspended
solids, from 120 to 530 mg/lit.; ph, about 12; phenolphthalein
alkalinity. from 2,200 to 3,700 mg/lit; BOD, from 280 to 1,600
mg/lit.; COD from 1.000 to 6,200 mg/lit.; 4 hr. oxygen absorp-
tion from 170 to 3,100 mg/lit.

(i)  Treatment-nf Licr waste liguor :

Kier waste is moderately high in organic matter and
strongly alkaline. This waste was selected for its treatability
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by biological methods. Anaerobic lagooning was chosen as the
method of treatment. Laboratory experiments were started in
Winchester bottles of 2.5 litres capacity, taking 2 lit. of digested
cow dung as seed material. The experiment was carried out
at 37°C. A detention time of 20 days was given Initially and
subsequently reduced to 4 days.

Since the waste is deficient in nitrogen and phosphorous,
diammonium hydrogen phosphate was added (o keep BOD: N
ratio of 20:1.

As the waste was highly alkaline, it was reutralized to
pH 7 with HCL before adding to the bottles. Changes in pH,
gasification, alkalinity, and oxygen absorption [rom KMnQO
were studied daily for both effluent and influent, In the initial
stages, it was observed that the oxygen absorbed values of the
effluent were more than those of the influent. However, slowly
the oxygen absorbed values for the effluent decreasced while
those for the influent remained almost constant. It is now
observed that there is 3¢ per reduction in the oxvgen absorption
values. The work is being continued.

(iii) Recovery of alkali from kier waskes :

Kier waste contains about (.5 per cent hydroxide and nor-
mal carbenate alkalinity as CaCO . The recovery of the alkali
is being tried by meansg of dialysis using cellophane bags.

(d) A textile machinery factory (N.M.M.) located near
Thana, used to discharge its wastes contsining cyvanides {rom
piating and hardening baths in a nearby nullah. Reports were
received of death of cattle that consumed water from the nullah
and both the Government and the factory avproached the Ins-
titute for solution. Laboratory studies were therefore carried
out to treat their wastes containing cyanides. They also had
the problem of solid cvanide wastes resulting from the chip-
pings from the dry baths. Oviginally it was thought that these
can be burried in shallow trenches after which the ¢yanides
would get oxidised through natural decomposition and decay.
However, since the pollution of ground waler was feaved,
ancther method was evolved for oxidising the same by using
bleaching powder. An interin report on the subject has been
prepared,
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59. Studies on recovery of zinc from viscose
rayon waste Kanpur
(PROJECT NO. 3.8)

Among the different types of effluent arising from the
manufacture of viscose rayon, the spent spinning bath wastes
(from the centrifuge of the spinning machine) contain the
highest concentration of zinc. Although the daily volume of
this waste is very small. its pH is 0.6; acidity, 36,000 meg/lit as
CaCo3: and zinc content, 3,600/mg/lit. On the basis of the
survey, carried out in the J, K, Ravon Fuactory, Kanpur, it was
estimated that about 75 per cenl of the total zinc¢ consumed
is wasted daily with this effluent.

Studies carried out in the Laboratory showed that almost
99.5 per cent of the zinc in the effluent can he precipitated and
recovered by controlled trcatment with alkali to pH 9. Bui
since neutralisation with caustic soda would be very expensive,
neutralisation of the effiuent was partly done by caleium hydro-
xide to a particular pH and then by caustic soda to the desired
pH. The precipitated zine hydroxide was separated and re-
dissolved in sulphuric acid to form zinc sulphate which may he
re-used in the process.

Preliminary cost calculations show that the process of
recovery of zinc from viscose raven waste would be economical
and that foreign exchange could be saved {fo an appreciable
extent. since zinc is imported in this country.

60. Characterisation of plating mill wastes
(PROJECT NO. 9.9)

Waste samples from various chromium and nickel plating
miils in Dclhi, Punjab and U, P. have been analysed for the
concentration of toxic components like chromium, copper, cad-
mium, cyanide and boron.

61, Treatment and disposal of synihetie drug wastes
(PROJECT NO. 9.10)

A plant manufacturing varied synthetic drugs, cspeeially
sulpha drugs. is being set up on the outskirts of the city of
Ilyderabad. The wastes from such a plant are Known to con-
tain about 130 chemicals, both inorganic and organic in nature.
Some of the organic chemiecals are known to he highly toxic.
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59. Studies on recovery of zinc from viscose
rayon waste Kanpur
(PROJECT NO. 9.8)

Among the different types of effluent arising from the
manufacture of viscose rayon, the spent spinning bath wastes
{from the centrifuge of the spinning machine) contain the
highest concentration of zinc. Although the daily volume of
this waste is very small, its pH is 0.6; acidity, 36,000 me/lit as
CaCo3: and zinc content, 3,600/mg/lit. On the basis of the
survey, carried out in the J. K. Ravon Factory, Kanpur, it was
estimated that about 75 per cent of the total zine consumed
is wasted daily with this effluent.

Studies carried out in the Laboratory showed that almost
99.5 per cent of the zinc in the cffluent can he precipitated and
recovered by controlled treatment with alkali to pH 9. But
since neutralisation with caustic soda would be very expensive,
neutralisation of the effluent was partly done by calcium hydro-
xide Lo a particular pH and then by caustic soda to the desired
pH. The precipitated zinc hydroxide was separated and re-
dissolved in sulphuric acid to form zinc sulphate which may he
re-used in the process.

Preliminary cost calculations show that the process of
recovery of zinc from viscose rayon waste would be economical
and that foreign exchange could be saved 1iu an appreciable
extent, since zinc is imported in this country,

60. Characterisation of plating mill wastes
(PROJECT NO. 9.9)

Waste samples from various chromium and nickel plating
mills in Delhi, Punjab and U. P. have been analysed for the
concentration of toxic components like chromium, copper, cad-
mium, cyanide and boron.

61, Treatment and disposal of synihetic drug wastes
(PROJECT NO. 9.1

A plant manufacturing varied synthetic drugs, especially
sulpha drugs, is being scl up on the outskivts of the city of
Hyderabad. The wastes from such a plant ave known to con-
tain about 130 chemicsls, hoth inorganic and organie in nature.
Some of the organic chemicals are known to be highly toxic.
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The topography of the area is such that the effluent fro this
drug plant would drain into one of the city’s fresh water lakes.
The soil around the Factory is also known o be guite porous,
If the wastes are discharged on 1o land, thev are likely w con-
taminate ground water. For these reasons. the wastes will
have to be treated belore they are discharged.

Experiments conducted at Hyderabad Zonal Centre of the
Institute had indicated that about onc half of the wasie (300
cu/m per day) comprising mainly  of ingrganic  comrstituents
could be treated by neutralisation with lime followed by wash-
ing the sludge two or three times after whicn the supernatant
could be discharged into city sewers. The sludge from such
neutralisation could be dried in the open drying beds. ([t has
heen found that the resulting supernatant would be harmless
to the sewer material when dischavged into the nearest sewor
with the dilutions available al the sewage treatmoent plant. The
supernatant contains sulphanilic acid to the extent that when
discharged into the city sewage treatment plant gives rise to
a concentration of 10 to 20 mg/lit. This concenwaticn of sul-
phanilic acid had been found to have no inhibitory eflects on
the biological treatment of sewage. This method of treatment
of the wastes from this particular block has reduced the volume
of the factory effluent to be treated to vne half of its original
volume.

Further work to treat the remaining wastes by chemical
and binlogical means is in progress.

62. Treatment and disposal of liqgnid wastes from 1.T.C. plant
and anaerebic and aerohic lagooning of industrial wastes

(PROJECT NG. 9.11}

Agueous liquors from coal carhonisation plants are known
for their high oxygen absorption (Q.AL) vulues and for their
toxic components. Treatment of these wastes to a safe
limit has been made difficult due o high concentratinn
of phenols and free and fixed ammonia. The roaw wasle liquor
contains about 4000-6000 mg/lit. of phenels, 9000 me/lit. of free
ammonia, 3000 mg/lit. of fixed ammonia and the oxygen absorp-
tion valuc ranging from 25,000-30,000 mg/lit. In addition to
these, other major components ave thiocynates, thinsulphates,
cvanides. chloride and sulphates.
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Since it is difficult to grow algae in such highly toxic
wastes, suitabie dilutions of these wastes were taken and algae
were acclimatised. 1! was possible to grow algae when the
phenoite waste was diluted 11 times. This indicates that the
wasic i3 amenable for treatment with algae.

Activuted sludge method of treatment of these wastes has
been undertaken in the Laboratory. Different concentrations
ol the wasie dilutions have becn tried and 90 per cent reduction
in (0.A)) values has been achieved with 1.5 per cent concentra-
tion of the waste. The pervcenlage reduction with (i) 200 mg/lit.
ol pure phenol is about 85-95; (ii) 250 mg/lit. of thiveynates is of
the vrder of 90-98; and {iii) 250 mg/lit. of thiosulphate is in the
range of 90-45.  Algae were grown in the composite mixture of
the cftluents from pure phenol, thiocynates, thicsulphates and
growlh was prolific within 4 or 5 days.

Isolation of bacteria  and fungi grown in the phenolic
wuste sludge is under progress. Fseudomonas, 2 known pheno-
lic degrader was already isolated. These isolates will be used
i degrade the high phenolic concentrations of the coal carboni-
zition wastes by bio-degradation processes.

Further studies with  increasing concentration of raw
ligguor are under progress,

63, Treatment of high explesives factory waste
{PROJECT NO. 9.12)
(a) The samples [rom three dvains cavrying wastes of the
Factury near Poona, to Mula river, were analysed. Laboratory
scale experiments  were conducted to treat the acid factory
waste by the use ol lon-exchange resing, activated charcoal,
citlovine and lime.

{(b) The wastes fromu Bhandara High Explosive Factory
(Muaharashtra State) mainly consists of nitroguanidine caleium
sivate and caleium sulphate, besides methanol in traces, labo-
racory experiments so far carried out indicated that oxidation
pond treatment can be successfully  employed provided the
whstes are supplimented with a carbon source to the tune of
20 my/ bt in the form of  sodium bicarbonate. The carbon
snurce ¢ovid alse be supplemented by maintaining sewage and
wastes in the ratio of 14, In all these experiments, pH 8.0 was
found 1o be ideal for photo-synthelic oxygenation. Bench scale
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experiments have indicated that the efliciency achieved could
ke as high as 80 per cent.

64. Effluent from tyre factory in Rajasthan
(PROJECT NO. 9.13)

Eifluent samples from Dunlop Tyre Factory, Ballabgarh
were characterized, They were found to have high COD.

5. Treatment of tannery wastes by activated
sludge process at Kanpur
{PROJECT NOQ. 3.14)

The Laboratory studies on treatment of composite and
gettled tannery wastes (from vegetable tanneries) were conti-
nued during the year. Last year, it was observed that synthetic
sewage (as diluent) did not give very satisfactory results, hence
raw sewage was used as a diluent for tannery waste. The tan-
nery waste sewage mixture (in the ratio of 1:4) was aerated
in presence of varving concentirations of mix liguor suspended
solids (MLSS ranging from 1,500 to 6,000 mg/lit.} for a period
ranging irom 6-16 hr with feed BOD ranging from 600 o 1,300
mg/lit. It was observed thal, during summer, the reduction in
BOD was to the extent of 85 to 90 per cent with 6 hr aeration
at a MLSS concentration of about 3,000 mg/lit, The BOD of
the raw waste and that of the effluent varied respectively from
000-1,200 mg/lit. and 180-220 mg/lit. During the winter, the
same or better percentage reduction of BOD could be maintain-
¢d only by extending the aeratiovn period 1o 8 hr, and MLSS
concentration  to 4,000 to 5000 mg/lit. The BOD of the raw
waste was on an average 900 mg/lit.,, while that of the effluent
varicd from 40 to 100 mg/lit.

It was also ubserved that the colour of the settled effluent
greatly diminished by increasing the settling time from 2 to 4 hr,
thereby maintaining a prolonged contact of the supernatant
with the settled sludge. On the basis of the encouraging results
ohtained in the laboratory, a pilot plant is being designed for
installation and study of the process on a large secale,

65(b) Pilot plant for itreatment of tannery wastes at CLRIL
Madras

(PROJECT NO. 9.15)

A pilot pilant to treat about 2,000 gallons of composite

waste for the pilot tannery of C.L.R.I. has been constructed and
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is being vperated by the CL.R1L The Hyderabad Zonal Centre
Is collibuoratiog vithh we authoriiies b collecling  necessary
teciinical data loy the cvaiuation of the plant performance,

66. Anaerobic and aerobic lagooning studies of industrial
waste

(PROJECT NO. 9.18)

The amenability ol paper mill wastes by lagooning is
understudy. For this purpese, the liguid wastes from Orient
Paper Wills, Brajrnj Nagar ace subjected to treatment with
algae in: (1) raw waste form;  (ii) admixture with domes-
tic scwase: and (il nervobic lagooning of the effluent from an
anacrobic lzgoon. The preliminary studies indieated that consi-
derable reduction jn the oxygen absorbed values and BOD can
be achieved oy this method when mixed with raw domestic
sewage, The pH wvalues of the raw waste, 25 per cent waste
diluted with raw sewage and the effluent from anaercbic lagoon
varied from .1 to 8.8, 8.8 to 8.6 and 8.7 tw 9.2 respeetively. The
pereeninge reduction in the 3 min and 4 hr oxygen absorbed
valnes and BOD we oivea in the following table.

Percentage rveduction in

Oxygen absurbed  Biochemical

value oxygen
demand at 20°C
3 min 4 hr
Row waste 18 32 68
Raw waste 25% + 7D raw
domestic sewage 76 54 70
Effluent frow anacvobic
iagonem 46 20 78

Piohobiv the lesser reduction in the raw waste is due to
the deliciene of nitrogen which is essential fnr algal growth.
Percentage reduction in the COD Ior raw waste and 25 per cent
dilution are 19 and 7 rvespectively.
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Laboratory studies  carvied out with 4 days  detention
period on the raw wasto have oy a reduetion of 70 per cent
and 60 per cent in the 3 min and 4 hr oxygen absorption values.

Further studics supplemmer-ting the raw wasle with exter-
nal nitrogen source and other dilution will be undertaken in
due couise.

69. Biv-assay studies with reference to industrial wastes
(PROJECT NO. 9.17)

Toxicity studies with synthotic photographic wastes were
continuycd. The photogruphic industry has 3 major wastes, viz.,
the emulsion waste, laboratory effiuent and white water.

Toxicity studies with reference to emulsion wash water
which contains [ree ammonia have been completed. Synthetic
waste was prepured it the Laboralory and the tests were carried
out using specimens ol Barbwy ficote,  Pustinvs Puntius, and
Crrradsa mris -l ol standard sizes,

Studices on toxicity of Laboratory effluents have also been
completed.  Expeviments on the texicity of white water are in
piogress,

In &!l the wastes, in addition {o the {oxieity of the waste
ds u whole, the podeuls ebomieal responsible for the toxicity

has also been studicd.

63. Treatment of the phetographic wastes
{(PROJECT NO. 9.18)

Fudustrial efilucnis

{a) Eiforts are being made to treat the industrial efflu-
ents coming from the Hindustun Photo-Film  Industry, Ooty,
munulacturing  vaw novie flim by chemical  and biological
methods, sioas to meike b innocsous before discharging into a
nullah.

Wastes expected froms the {faciory can be classified into
3 different types. viz., (i) Emulsion wash water (containing
rnostly inorganic salts); (it) white water (consisting of organics,
chemicals and cyarine dyes): and {{ii} laboratory effluent con-
taining inorganic and considerable amount of metol and hydro-
quinone, in the proportion of 28:2:15.
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(b ) Bin-assay experiments

Fish toxicity studies pointed out that laboratory effluent
was the most toxic and white water the least toxie. The toxi-
city of emulsion water (most voluminous of the three) was pin-
pointed to its free ammonia content and can be significantly
removed by lowering or by bubbling the waste concerned so as
to remove free ammonin, The resulis are given below,

;
Name of the cfflueat TL.m values Causative
for 48 hy factor
1. Lab. effluent 14 Hydrogquinone
2. Emulsion wash water 1 Free ammonia
3. White water 10%
4. Raw composite Bl

(¢} Chemical eoagulation:

Composite waste was then treated chemically by adding
different coagulants like aluminiom sulphate: fervie chloride;
ferric chloride and lime: {evrons sulphate and lime for reducing
COD. BOD and culov - Coasilation stirdies pointed out that alu-
minium sulvhate ot an optimu level of 905 rng/lit. can reduce
toxicity and colour by foctins of 4 and 2 respoctively. Reduce-
tion in COD and BOD. however, was nol satlsizctory. Coagu-
lation brought abou: reduetions of 40 and 28 pev cent in COD
and BOD respectively.

() Aeration studics?

Studies on the laborvatory efflueny  (highly toxic) above
using acclimatized mixed bacterial culture showed that 1t could
be treated satisfactorily up to a concentration of 30 per cent
bringing about 66 per cent veduction in COD .

Fxperiments to acclimatise the mixed bacterial culture
to progressively increasing concentrations of vaw composite as
well as treated conposite (alum cosguiared)  samples are in
progress.
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DEFENCE PROBLLEMS

69. A demineralising-cum-water purifying catridge
(PROJECT NO. 4.3)

Removal of toxic metals, viz.. arsenic. evanide, lead and
chromium (hexavalent) was tried with mixed ion exchange
resins and it has keen found to absovh the metals completely.
The volume of the ion-exchange rvesins icken was 10 ml  for
cation exchanger and 15 ml for anion exchargoer and both the
resins were mixed intimately, The mixcd venn bed rests on a
shallow bed (about 17-2" height} of “Hykol-X". The initial con-
centration of toxicants was 10 mg/lit. each in distilled water.
Generaliy the above volume of resin treats about 3-5 lit of
water. There is no cxact ready method of delecting the leakage
of these metals in micro-quantitics. and efforts are being made
to find out an easy method for detecting the same.

70. Toilet for high altitude regions

In compliance with a request [rom the Delence Ministry,
a toilet, proofed against freezing in the field ol action in high
altitude regions, has been desighed.

SEWERAGE SYSTEMS

71. Veloeity studies in scwers at Nagpur
(PROJEZT NO. 10.1)

In different parts of India. the design praclice for the
scwer system is different, and generally. it is aimed ot to pro-
vide a self-cleansing velocily of 2 (t/ses for the main sewor
and 3 ft/sec for the branch scwer.

But the common complaint in o eowered faeality s the
clogging up of sewers because of Lick af peesision of self-cleans-
ing velocity in the sewers. Hence, the need sivisos o investigate
factors affecting the maintenance of scif-cloanhsing x-'e](_)citj;f in
the sewer. and fo finally aivive st the eflective sell-cieansing
velocity in sewers as per Tndian conditions  This will ultimate-
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Iy save the cost of excavation, if gradients steeper than neces-
sary are used,

For this purpose, it was decided to gplit up the work as
field studies and laboratory studics. The Institute is coilecting
data at different places of the country through its Field Centres.

Shankar Nagar, a sewered locality at Nagpur., was chosen
and the velocity of ilow. at different times of the day, has becn
measurcd and they are found to be on the lower side and depo-
sition of solids was alse ohserved. More data is being collected
to arrive at a definite conclusion.

SEWAGE TREATMENT PROCESSTES

72. Imhoff tank-piiot plant studies
(PROJECT NO. 11.1)

The modern trend of treating domestie waste by anaerobic
process [ollowed by acrobic lagonns has created new Intercst in
Imhoff tanks. Imhoff tank followed by oxidatinn pond mav
prove an ideal treatment for wastes from small communities.
With a view to study the possibility of improving the efficiency
of operation of Imhoff tank and its economics as enmpared to
separate clarification and digestion, i1 was proposed fo construct
a pilot plant. The pilot plant designed to treat 7.500 gal/day
of domestic sewage is under construction in the Institute’s pre-
mises and is expected io be ready in 1965-66,

%3. Effiviency of primary setiling tanks at Okhla Sewage Works

The efficiency in BOD and suspended selids removal in
new primavy settling tanks is being studied at Okhla Sewage
Treatment Plant. The samples are collected at different load-
ing rates to obtain a velationship between the Joading rates ov
detention time and the efficiency of BOD znd suspended solids
remival. The zludee [vom primary  settling tanks for fixed
solids is analysed 1o get an indicalion of the grit not removed
in grit chambers and ultimately reaching the digesters. The
woll 1y i progress and. in oatl, Ioriy samples have heen ana
iveed, The effect of  ANimali seed  in Improving upon the coffi-
cieney of BOD and suspended solids removal 13 also being
studied.
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4. Studies on nighi-soil digestion
(PROJECT NO. 12.1)

The factors influencing digestinn ol pight-soil wore stu-
died on the laboratorv scale. Based on these rvesulis, a pilot
plant has been designed and is being installed.

75. Digester-loading studies
(PROJECT NO. 12.9)

A plant scale digester loading study  was covrlucted at
Lovegrove Sewage Purification Plant of the Bombayv Jlanicisal
Corporation at Worli by gradually increasing the sludge volume
ivad, and obsetving the effects on the guality of the suvernatant
liguor, digested studge and the gas generated. After  about
f months of study. it was observed that the wresent +vohuna-
loading rates of these digesters can be safely increazed by 1.5
times. In other words, the detention perind of 21 days ecan be
easily reduced to 14 days. Thus these digesters will be able to
accommodate 30 per cent extra gludge volume Inad and hoence
no additional units will be required to be built when the rest
of the plant will be extended. It was ob<erved in this study that
the sludge at Love grove had less volatile matter in it and hence
the organic load on the digester remained well within himits al-
though the sludge volume load was increased. These resulls
were sludge volume load was increased. These results were
communicated to the Bombay Municinal Corooration fu: their
guidance.

Modifications to the digesters at Colaba Sewsge Treat-
ment Plant are being made to enable the digesiers to boe aperat-
ed in series as well.

76. Pilot plant high-rate digesier at Hyderabad
(PROJECT NQ. 123

The design and estimates of the pilot plant have been
finalised. Construction work on the various units suck as grit
chamber, sedimentation tank, sludge thickner and the digester
has becen taken on hand. The plant is exvected to be ready for
operation within the rext 3 to 4 fonths when vegular data on
its performance will be collected. This work is boing under-
taken in collaboration with the Municipal Corveration  of
Hyderabad who is also sharing the cost of this plant on 50-58
basis,
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. studies oo various media in trickling filter
for wasie water trealment
(PROJECT NO. 13.1)

A sniall pilut filter is beipg set up. Media like: (i) stones;
(iij clinker; (3ii) coke: and (iv) plastic materials. etc. will be
investigated.

78. Plant siudy and operation of a bio-filter at Dharavi, Bombay
(PROJECT NOG. 13.2)

Literziure study has been made and discussions have
been held with the Municipal officials connected with this plant

79, Sindies on the fauna and flora of a trickling filter at Okhla

Tyickling filters support an unusually complex assemblage
ul organisms. It is expected that these organisms will show
certain scasonal changes in quality and quantity depending
upon varwous factors. In Delhi, where the variation in tempera-
ture is moerked, the trickling filter populativn would show
periudic changes. The present knowledge of the fauna and fiora
of the trickling filter being very meagre, an attempt was made
1o wlentify the ditterent forms and their scasonal succegsion in
top dayers for a period of one year. Analysis of the data is in
progress.

8. Ec.use of secondary effluent
(PROIECT NO. 14.1)

Laboratory experiments for finding out the suitable type
ol tertiary treatment to the secondary effluent at Dadar Sewage
Purilicatici: Plant, Bombay werc completed, and the results com-
cigticeted to the Bembay Municipal Corporation. They were
adviawed to nstall a pilot tertiary treatment plant on the basis
nl laboratory work and the plant is now under construetion to
try the methods suggested Experiments conducted in this res
pect hod indicated that although suitable improvements can
e made in the physical and chemical quality of sewage effluent,
it is still not advisable to use it for domestic purposes. It can,
however, be used in industries other than food and beverages
and for lawn sprinkling.

39



The Municipal Corporation  was also supplied with a
scheme for the distribution ol these supplies giving the sizes
of the pipes, pumps, cte. A detailed report of this work has
been prepared.

81. DBrush aeration oxidation ditch studies
(PROJECT NO. 14.2)

Laboratory experimenis conducted with a view to deve-
loping criteria for the design  of oxidation ditches for Indian
sewages indicaled that when campus sewage enriched with fecal
suspenzion to a 4 v QA value of 120-150 mg/lit. was treated
ina 100 lil. capacity lab, model with a detention time of 3 days,
reductions in 4hr O.A. values were 49, 85 and 91 per cent res-
pectively at speeds of 70, 100 and 120 rpm.

Four months operation of the lab. model using sewage
with 4 hr O.A. values of 110 to 125 mg/lit. and BOD of 250 to
330 mg/lit. ind.cated reductions of 90-91 per cent in O.A. values;
an-93 per cent in BOD, 94-96 per cent in COD and about 97 per
coent in suspended solids. Mixed liquor suspended solids were
from 3500 to 4,500 mg/lit. and sludge volume Iindex was
about  30. Experiments wilh Jower detention time are in
DYOEICSS.

A pilot plant to treat 6,000 gallons at 3 days dctention
period has been constructed on campus and is ready to be
nperated.

B2. Pilot plant oxidation ponds at Nagpur
{(PROJECT NO. 15.1)

Both Bezonbagh and the Inslitute campus ponds have
given satisfactory performance during the period of study. They
showed 8U-83 per cent reduction in BOD on 5 days at 20°C.

Three one acre oxidation ponds at Bhandewadi were put
in operation from 11-2-65, Parameters such as pH D.O. BOD and
algal numbers  were taken up for investigation. In order to
oblain u better perspective in the mode of working of the oxi-
dativl ponds and further to facilitate the develeprment of proper
design criteria, the lollowing aspects regarding the oxidation
ponds have been studied.
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(a) Crecwirence, growih and fecding habilts and conlivl of Mo
dubia Gurney and Richards in Oxidution ponds: The Moeine  bloums
were comrmon in Bezonbagh ponds, mostly from November to
February. It was observed that temperatures ranging from
28°C to 31 C and plH 7.5-8.2 were faveourable for their growth.
They were found to graze on algae and deplete the algal
blooms from the ponds, An increase in pH level (4.0-4.5)
owning to the addition of lime in limited dosages con-
trolled the Muine blooms. Methods of culiuring Mo nae dubia
in hatcheries tor fisheries development arc suggested. The re-
sults obtained in this study have been published.

(b) Mosquites Chironomid larvae in Oxidation ponds : Studies
on the incidence and breeding of mosquitos In  oxi-
dation ponds at Bezonbagh and in the Institute’s premises
revealed negative results, However, Chironomids larvae and
flies were abundant in the shallower regions (ncar the banlk)
of these ponds. To ascertain the role of Chirenomids  In the
oxidation ponds, studics on the ecology and bicnomics ol these
organisnis  were taken-up. The results oblained so fur would
indicate that:

1) Chiranomid tentans can leed and grow on chlerdle:

it) they can exist under high pH (9.8-10.5) and dissoived
oxygen concentrations (17.5 ppm-21.6 ppm);

iti) the larvae arc cssentially benthic forms;

iv) there are definite indications that they bring about
some stabilization of organic matter and the amount
of organic matter stabilized is in proporticn to the
number of larvae present.

(c) Fungi and their role in  the “stabilization of  scwage :
Using Czapek Dox agar, Martins medium, Glucose--Asparagi-
nate medium and nutrient agar, fourtcen fungi belonging to the
genera [Fusariion, Mucor, Curvularia, Rhigoclonia, Nvocosmoijora,
Penicillium, Asperigillus, Cladosporium, Dicoceum, Oaspora and Trichederina
were isolated. Some are fom sewage while others are [rom
sewage polluted soils. Streptomyces,an  actinomycete was isulated
from the oxidation pond soils. Surprisingly, so far, no patho-
genic fungus could be isolated. The role of these fungi in the
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stabilization of sewage and their relationships with the other
biota of the oxidation ponds are under study.

(d) Qualitative and guantilaiive estimation of enteroviruses wiih
reference  lo Nagpur  sewage : With a view o estimate the
gualitative and quantitative occurrence of entero-viruses in
Nagpur sewage, and to evaluate the performance of the oxida-
tion-pond method of sewage treatment in the elimination of
these viruses, attempts are being made as a first step to perfect
the sampling technique for a representative ‘catch’ of the
viruses.

The following technigues are under comparative study:

i} conventional swab method;

il) composite sample obtained by a 24 hr automatic sam-
pler is passed through an anion exchange resin and
viruses are eluted three times with Beef extract broth.
For a quantitative estimation of infective viral units
in different samples of sewage, plague technique with
monkey kidney cell line is being tried.

Attempts have been made to chtain different cell lines,
viz.: (i)} Chick embryo fibroblast; (ii) Hella; {iii) Human em-
bryo kidney: and (iv} Human embryo lung fibroblast.

Studies are being made to get acquainted with Florescent
Anti-bady Technique for the identification of viruses.

(e) Development of fish culture by oxidation pond efffuent :
This work was taken-up recently on a laboratory scale,
Cyprinus  Carpeo Communis  a common food fish of fresh waters
around Nagpur was chosen for preliminary experiments,

(f) Harvesting of algae from  oxidation pond  efffuents
Harvesting of algae by centrifugation is a costly process.
Hence, flocculation and sedimentation methods are being tried
to develop a cheaper method, A pilot micro-strainer is proposed
to be installed at Bhadewadi for harvesting of algae,

(g) Microbiology of oxidation ponds : Laboratory experi-
menis on the viability of £.eli in presence and absence of algae
were carried out at a room temperature (30°C-40°C} and at con-
trolled temperature (26°C + 2°C). Results indicated that
E. coli were completely eliminated in the presence of algae with
a corresponding reduction of 75 to 90 per cent BOD. In the
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absence of algae, their numbers were not reduced to any signi-
ficant extent even after 18 days. Interestingly enough, B. Sub-
talis counts were not reduced although there was a BOD reduc-
tion of 83 per cent. It was found that the reductions in E. coil
were greater at room  temperature than at controlled
temperature. E. coli wore eliminated completely in 7 days in an
unbuffered system (pH rose te 10.4) while they were reduced to
a such less extent when the system was buffered to pH of 7.5
The influence of pH on the viability of E. wli in the presence
of algae is being studied further. A laboratory model of an oxi-
dation pond has been set-up for the study of viability of intesti-
nal pathogens. To study the antibactoral activity of algae bac-
teria-free cultures of algae arc being developed.

83. Pilot plant oxidation pond at Ahmedabad (Pirana Farm)
(PROJECT NOQ. 15.2)

The important changes effected during the ycar in the
above pond were: (1) the removal of the dyke and increasing
the depth of the pond from 3-4 ft to 5 ft. This would increase
the storage capacity of the pond. The results of the important
rhemical conditions are summarised below :—

(a) Dissolved Oxygen

Inlet 250’ 5007 750" Final outlet
Max. Nil 7.03 7.9 9.3 6.7
Min. Nil Nil Nil Nil il
Mean Nil 1.9 1.2 2.5 2.03
(b) 9, Saturation
Max. Nil 504 117.6 130.6 94.7
Min. Nil Nil NiT Nil Nil
Mean Nil 24.3 25.4 31.1 28.0
(¢) BOD (5-days 20°C)
Max. 270 208 16] 160 1660
Min. 127 45 33 61 33
Mean 194 121 87 81 65
(d) Oxygen ab. test (Tidy’s)
Max, 793 5.5 71 67 66.5
Min. 32.5 33.3 25.6 314 26.2
Mean 5.1 30.3 43.3 48.0 41.4
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There was a reduction of 66.5 per cent in BOD and 184
per cent in oxygen absorbed. There was a maximum D.O. of
2.5 mg/lit. at 750 ft distance.

83 4. Muitiple cell oxidation pond series af Pirana Sewage
Farm and Vasan Sewage Farm
(PROJECT NQ, 15.3)

Ahmedabad Corporation has called for tenders to treat
the ontire sewage from the eity by conventional methed. The
cost of the treatment was estimated to be Rs. 250 lakhs. If has
Leea shesn by this Tnstitute that the BOD of sewage from the
city is reduced from 300 to 150 mg/lit. by natural purification
due o its flow in channcls with gradient. It may be possible
to reduce the cost of treatment considerably by setting up acro-
bie lagonns and increasing the loading to more ihan 300 lb/acre/
dny, thus veducing the area required. Work in this direction
i3 in progress.

The pilot plant oxidation pond was connected with the
vest of the 13 ponds working in series and  they have started
fnnctioning regularly from November, 1964, The scries of ponds
were not functionire very well at the beginning as the sewage
flow was not proper
81. Studics on oxidation pond at Hyderabad

(PROJECT NO, 15.4)

The aim of this project is to obtain fundamental quanti-
tative fdifa for the economical and efficient design of the oxida-
tion pond and its operation, For this purpose, the studies have
been divided into two groups, viz.:

(i) Prototype studies;

(i) Model studies.
Prototype studies

Very little progress was made on the studies during the
poried under review.
Yedel studies

Considerable progress was made on these studies during
ihe pecod under review and the data so far colleeted have been
compiled in the {form of a short {echnical paper which was dis-
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cussexd at the Symposium held at Simla organised under the
Central Beard of Irrigation and Power., Further work on this
aspect is being continued. This project is expected to be com-
pleted shortly when the entire data will be combiled.

The present sewage treatment plant at Hyderabad consists
of a balancing tank followed by septic tank. These units are
overloaded. In order to demonstrate the advantages of oxida-
tion pond treatment, a pilot oxidation pond was put up.

85. Oxidation pond at JTaipur

(a} Jalmahal lake as a natural sewage stabilization pond
is  sifuated on  the northern side of  the city ond  acls
as a sewage stabilization pond. A part of the city sewage is
used for irrigation purposes and the remaining (approx. 1 mil-
lion gallan) sewage ervters into the lake every dav. Heore the
sewage gets purified under natural condition: and is acting as
natural stabilization pond at present. Study on the reduction
of organic and bacterial Joads and on the chemical composition
was started  regularly  Trom January 1964 onwards. Eleven
samples were collected and analysed for chemical composition
and 8 samples for bacteriological analysis. It was observed that
the concentration of salts (Magnesium, chlorides and sulphaics)
was more in the surmmer season, viz., May, June, and July. Bec-
cause of heavy rains. the lake was hecavily flooded with rain
water this year, which resulted in heavy dilutinns of sewage.

(b) Studies for the selection of a suitable local species of
algac. which could be introduced in the oxidation ponds are
being carried out in the Laboratory with a view 1o study their
physiolosy. Bench scale experiments 1o study the detention
period of sewage in oxidation pond with the local flora have
also been set up.  In addition, sampies were collected from the
local lakes for culturing them in the Laboratery with the ulti-
mate aim of using them in oxidation ponds for the purification
of sewage.

86. Oxidalion ponds at Jodhpur
(PROJECT NO. 15.5)

The oxidation ponds were under regular observation from
e manth of Ausust 1964 Sannles wore collectod on 9-5-14904,
8-12-64, 21-12-64, 28-1-65 and 2-2.65 and analysed in the Labora
tory. As the ponds were not receiving sufficient sewage for the
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overflow, reduction in organic load could not be calculated. Data
collected so far shows that there is 70 per cent reduction in
bacterial Ioad. It is expected that there will he further redue-
tion in the bacterial load as soon as there is a regular overflow.
Amongst algae, Euglena  spp and  Micractinium radiatum  are
the predominant forms found in both the ponds. Amongst the
zoo-plankton, Retifers were found to be present in appreciable
numbers. Mosquito-breeding was quite heavy, due o stagna-
tion of sewage in the ponds. Arrangements have now becen com-
pleted for the daily supply of sewage to the pond.

87, Oxidation pond at Kanpur
(PROJECT NO. 15.6)

A pilot oxidation pond has been constructed at Kanpur
with the funds made available by the Kanpur Municipal Cor-
poration. The plant will be commissioned soon,

88. Oxidation pond for tertiary treatment of sewage at Delhi
(PROJECT NO. 15.7)

Tt was planned to start the oxidation pond at Okhala, but
it was not possible to get the land and necessary facilities.

89. Removal of hydrogen sulphide from sludge gas by scrubhing
at Colaba sewage {reatment plant

Most of the sewage treatment plants in Bombay are loca-
ted near the sea andthe incoming sewers carry with them a
lot of infiltercd sea water which gives rise to hydrogen sulphide
in the gas generated in the sludge digesters. As hvdrogen sul-
phide is highly obnoxious and corrosive, the sludge gas cbtained
al these plants is required to be wasted by burning. Thus, in
the sewage treatment plants of this city, more than 0.2 million
cu. ft. of gas is being wasted every day. It was observed that
the hydrogen sulphide can be removed fo a very large extent
by washing it with water or with treatment plant final effluent.
Further removal can be obtained by passing it over alkaline
filings or iron oxide. The pilot plant scale studies are still io
pProgress,

90. Effluent farm irrigation
(RPOJECT NO. 16.1)

Work will be started after the field laboratory al Bhan-
dewadi is completely established.
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91. Comparative study of the sensitivity and accuracy for esti-
mation of manganese in air and biological fluids

As a prelude to the undertaking of long term projects
reported here under, it became necessary to select the appro-
priate method for the estimation of manganese in air and bio-
logical fluids from amongst the numercus methods commonly
recommended in literature. Study on the comparative sensi-
tivity and accuracy of the various methods was therefore, under-
taken and completed to select a suitable method.

Manganese is a subtle nerve poison, exposure to it during
industrial operations causing both chronic and acute poisoning.
Since symptoms are deceptive and can not be diagnosed long
after poisoning has developed and organic damage is already
done, constant vigilance, frequent assessment of exposure, early
detection of poisoning and adoption of prophylactic measures
is the only safeguard for workers. Cases have come to light
even in India where even 6 years work in manganese handling
factories has been responsible for 34 per cent cases of poisoning
amongst the workers.

92. Environmental exposure to air-borne manganese dust
(PROJECT NO. 18.1)

As mentioned in earlier reporis, this project aims at asses-
sing the intensity of exposure of workers to air-borne manga-
nese in a Ferro-Manganese Alloy concern operating ncear Nag-
pur. During the period under review, a preliminary survey
of the Factory was carried out to study the nature of different
jobs in the processing of manganese ore and the number of
workers involved in such exposure. Based on this survey, a
number of operations and workers whose exposure is considered
as being of health significance have been selected for detailed
investigation. The following table summarizes the opcrations
and number of workers selected for study.

Operation Number of workers
Tapping & Plugging 8
Furnace Maintenance 10
Carbin Operation 8
Charging & Feeding 6
Metal Lifting 15
Screening & Cleaning 20
Grinding & Transporting 200
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The Factory is routinely visited once and samples in
duplicate collected at various siages and pownis when the opera-
tions are belng carvied out. Samples are transported to the
Laporawry and analysed loy iheir manganese content. Eighly
six samples frem 20 dilferent locations during various opera-
tivns have so far been colleeted and  analysed. Some of the
earlicr analysis could not be completed due to non-availability
of exhuaust fume cub-board. However, samples coliected during
the latter half ol the rainy season and the winter show signi-
ftcant difference, the concentration during latter scason cxeee-
ding the permissible limit of 5 mg per cubic meter, while it is
below this limit during the rainy season. However, much more
comptehensive data spread over all the seasons will be necessary
io conlirm the seasonal or climatic variation influencing the in-
tensily ol exposure of the workers,

93. Urinary excrelion of manganese as a3 probable
measure of exposure to manganesc
(FROJECT NO. 18.2)

The objcctive of this work undeitaken at Headguarters,
is to ascertain il there is a relation betwoeen the urinary excre-
tion ol manganese by the workers and the mtensity of their
cxposure and whether this would serve as an carly index to
detect specially susceptible workers, Workers engaged on the
[ollowing jobs have been selected lor this study.

1. Raw ore grinding

2. Charging hoppers

3. Furnace maintenance

4. Tapping and plugging

h. Dressing and cleaning

G. Sorting and screening

The carlier part of the year was spent in standardizing
the method for determining manganese in the urine, which
presented considerable difficulty. Weekly urine samples were
colleeted from the workers involved in these operations, From
what little work has heen done so far, it would appear that the

concentration of mangancse in the urine of workers from this
Factory is much more than a comparable ¢ontrol group not
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exposed to manganese. The data collected so far is, however,
too meagre to form any definite conclusion and the project will
continue during the ensuing year.

94. Influence of particle size on the pathological
effect of manganese

(PROJECT NO. 18.3)

Unlike other toxic metals, manganese has been found to
exert two distinet and yet dissimilar effects on the health of
those exposed to its action. The first is characterized by its
action on the nervous system. The second in contrast manifests
itself in what has been termed as “Manganese Pneumonitis”, a
condition stimulating respiratory disease. This condition is,
however, significantly different from the latter and is not
amenable to the same treatment. The project aims at ascer-
taining whether the difference of the size of particles inhaled
has any influence on this two distinctive actions.

A particle size and frequency distribution study of the
manganese dust inhaled by the workers in a factory has there-
fore, been taken up at Headquarters with the hope that suffi-
cient data may enable us to determine if this has any relation
with the effect. A number of operations have therefore been
selected for weckly sampling of the dust inhaled and their
total count and frequency size ratio determined by the standard
light field technique and the cascade precipitator. For want of
availability of all the equipment needed for the project, only
56 samples could be partly analysed during the year under re-
view. The dust count determinations, however, showed that
the particle counts averaged between the limits 11 to 202 million
particles per cubic foot of air, the latter heing far above the
permissible limit. The N.C.B. graticule which is necded for
the determination of particle size has, however, been received
only recently and the ensuing year will be devoled to the
determination of both the total count as well as size distribu-
tion.

95, Assessment and reductions of thermal stress on industrial
workers

(PROJECT NOQ. 18.4})

Output and efficiency of industrial workers decrease
when environmental temperature deviates appreciably from
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certain optimum range. Such an exposure to high or low tem-
peratures has also been shown to unfavourably influence acci-
dent rates in industries and give rise to certain occupational
diseases like heat exhaustion and cramps. One of the important
objectives in improvement of industrial produectivity is there-
fore, to ameliorate the heat stress of workers. Studies for
determination of thermal stress on the workers have therefore,
been in progress in two of the factories near Nagpur.

A preliminary survey of these factories was undertaken
at the Headquarters to ascertain in which operations, the ex-
posure of the workers to the heat is of considerable magnitude.
It was observed that while generally most workers are exposed
to heat, there are certain operations in which the exposure of
the workers to the heat is intolerable, Instead of including all
the operations for purposes of study, it was therefore, decided
to include a few such typical operations for assessment of ther-
mal stress. The operations on which attention is being focussed
at present are listed below :

Khandelwal Ferro-Alloy Lid

Name of operation Nature of job

Tapping Arranging pans and molten
metal

Transportation of molten Lifting metal by means of

metal an overhead crane

Collection of molten As above

metal in the pans

Kanpur chemical works

Burner-shed
Laboratory

Boiler Shed
Sulphonation plant

The following thermal indices are at present being re-
corded over week.

1. Dry-bulb temperature,
2. Wet-bulb temperature,
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Kata thermometer temperature,
Globe thermometer temperature,
Humidity,

Wind direction and velocity.

Qo W

From the data cellected, the mean radiation temperature
and the effective temperature ave calculated.

It is also proposed to collect physiclogical evidence of
thermal stress on the workers such as effect on pulse rate,
blood-pressurce and skin temperature. As this study needs active
co-operalion of the workers. it will be laken up only at a later
stage if the necessary co-operation is forthcoming.

The study wili have to extend over 2 vears to collect
representative data.

96. Air pollution survey work at Nagpur
(PROJECT NO. 18.5)

Though this work has been contempiated for some time,
the progress of this project has been slow as the equipment
needed was not available. The high volume samplers for eol-
lection of air-borne dust, though ordered long back from the
WHO, were received only recently while the dust fall jars for
collection of settled dusts had to be designed and procurred
locally. The year under review had to be spent in doing the
preliminary work as indicated below :—

(a) Standardisation of methods for assessment of sulphur dioxide:
One of the air pollutants to be estimated as a  part
of the survey waork is sulphur dioxide. The quantities of
the pollutani espected to be present normally in the atmos-
pheve are extremely small. Since most of the methods com-
manly available for estimation of this gas are not sufficiently
sensitive, comparative trials to test the sensitivity of wvarious
methods had to be undertaken, and the cne found suitable had
to be standardized.

(b} Comparative studics Jfor selection of ean indigenously made filter
paper for use with the high velume sample:  The high volume sam-
plers received for collection of air-borne dust need a special
type of glass fiber filter paper. Since the stock of papers
received with the instruments is not cnougn to last even
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for a month’s survey work, and importing the paper from
abroad for the 5 years work planned, would be both costly and
difficult, it was considered necessary to ascertain if one of the
various papers readily available in the country could be
used for this purpose. Comparative trials with various makes
of such papers have therefore been taken on hand for some
time to work out the error factor and the conditions involved
in their use. Once these have been standardized, it is hoped
that such papers can be used for these instruments.

{c) Studies on the dust-fall jar: The jars intended for
collection of the dust fall have to be kept under open sky, The
collection medium for the settled dust is water. Unlike in the
temperate countries, due to the higher tcmperatures in this
country, water kept in the jars will completely evaporate in a
couple of days which will introduce scrious errors in the assess-
ment of dust fall. Trials with various heat insulation media
have therefore, been taken in hand to minimise the loss of
water by evaporation so that it can serve as an effective collec-
tion media,

Various types of covering nets for the jars are also under
trial as a protective measure against the interference from bird
droppings which may vitiate dust fall mecasurements.

87. Fabrication of air-monitoring equipment
(PROJECT NO. 18.6)

Gas absorbers, constant concentration gas chambers, rate-
controlling devices and portable air sampling kit have so far
been designed and fahricated.

Comparative studies to test the efficieney of such deviees
against similar standard foreign equipment. ordered over two
years’ ago but only recently delivered werc taken in hand.
Extensive field studies have been carried out using both types
of equipment for assessment of various contaminants such as
sulphur dioxide. Results indicate that both are equally efficient
in the matter of air sampling. It is thus concluded that the in-
digenously fabricated equipment though involving only a frac-
tion of the cost of imported ones could be used with confidence
in its reliability in place of the latter one. This should prove
a factor of considerable importance to laboratories with slendar
resources and difficulty in procurring necessavy foreign ex-
change.
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RURAL SANITATION

98. 2 ton high rate composting pilot plant at Nagpur
(PROJECT NO. 17.1)

Preliminary investigations as regards the physical and
chemical nature of the refuse of Nagpur, have been ascertained.
A pilot plant based on Bangkok process has been designed. The
mechanical parts of the plant have been fabricated.

99. High rate mechanical composting plant at Poona
(PROJECT NO. 17.2)

Some samples of the town refuse from Poona were col-
lected and analysed. Further work is in progress.

100. Rural latrines
{(PRQJECT NO. 19.1)

The varicus designs of latrine pans have been studied by
visiting various research institutions in the Country. The
merits and demerits of these have been ascertained by laboratory
and field studies,

On the basis of the experience thus accumulated, a new
design which incorporates all the needed merits has been evolv-
ed. Over 600 latrine-pan units have been supplied to civil and
Army centres in India. Demonstrations have been arranged for
Municipalities, Gram Panchayats and Refugee camps in the
country as and when necessary.

A design suitable for school children has been tried and
finalised.

101 {a). Toilet unit for school—A toilet unit for the School/
institutions/or home has been perfected. One such installation
has been put up at Sewagram (Wardha) on research-cum-
demonstration basis.

(b) Helminthic viability—The field and laboratory ex-
periments on viability of helminthics in night-soil compost have
been continued in the year under report.

(¢} Some edible plamts/vegetables when consumed raw
are apt to give an infection of Asecariasis or Ankylostomiasis to
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man. Experiments have been made with different known and
new disinfectants to evaluate comparative merits and finalise
an economic and casily available disinfecting agent, for use by
the common man. Elemental iodine in very small dosage has
been found io fit in appropriately.

102. Percolation studies for polluted ground water
{PROJECT NO. 19.2)

'The oxidation pond may pollute the ground water both
chemically and bacteriologically. Hence the nccessity arises to
find out the extent of poliution by the ponds. Experimental
work on this aspeet is started recently.

103. Pollution of water by effluent of septic tanks in Jaipur
(PROJECT NO. 19.3)

{a) Chief Engineer (Public Health) Rajasthan Govt.
wanted the Institute to study the elfect of septic tank effluents
on the undcrground water strata particularly [rom bores. It is
proposed to deal with the problem as follows :—

Two types of septic tanks, ziz: (1) Boulder type: and (ii)
empty- -type are in use in the unsewered areas of Jaipur. Dril-
ling of holes will bemade at some definite points in different
directions starting from the experimental soak pits. In order
to find out whether or not the sewage is passing through the
carth strata, & new soak pit and an old one which is in use for
the last 10-20 years will be selected. Samples from different
depths from each hole will be tested chemically and bacterio-
logically. Nature of the strata will also be found at several
places by these means. New soak pits will be allowed to start
functioning and allowed to get saturated with sewage for a
period of 20 to 30 days at the end of which soil samples will
be collected from the holes and tested. Effluent samples il
available in the holes due to seepage will also be collected and
tested. In this connection, the Mechanical Division of the
Public Health Engineering Department, has been approached
for drilling the holes. Further studies will be started as scon
as the bores are drilled by them.

(b) Contamination of vegelables grown in sewage farms: In Jaipur,
the major source of supply of wvegetable has been
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found to be from the sewage furms. There are two sewage farms
in the surrounding area, of Jaipur city where raw sewage is
directly used on the land by broad irrigation. On enquiry from
the farmers, it was learnt that they were restricted from culti-
vating the vegetables like Tomoto, but as there is no strict check
by the Municipal authorities, the farmers are cultivating under-
ground tubers, green vegetables, cauliflower, cabbage, coriander
and beetroot on these farms. Danger of pollution of these vege-
tables by intestinal pathogens being great, attempts were made
for isolating these organisms. Though they could not be isola-
ted, it has been observed that the coliforms and enterococei
luad on green vegetables was found to be high. One hundred
gm of coriandar was found to contain 50 and 100 coliform bac-
teria. The enterococcal load was alse high. Efforts are being
made to isolate intestinal pathogens like  Entamoeba histolytica

104. Cow-dung gas plant
(PROJECT NO. 19.4)

1. Two gas plants were put in collaboration with the
beneficiaries in rural and semi-urban areas. The beneficiary
contributed the major share for the construetion,

2. Advice was rendered to six parties for the construction
and design of gus plant suitable in specific conditions.

3. The 1963 TPHERI design of gas plant was modified
to suit a rursl family of six members, This was based on actual
caleulation of dietary routine pattern in rural areas.

4. Fowr representatives of Gram Panchayat and local
bodies, etc., were trained in design and construction of CPHERI
design of gas plants.

5. Laboratory investigations were carried out on the
following aspects
i) Digestive capacity of the digester was specified.

ii) Optimum design and dimensions for an economic
dome has been arrived at.

iii) Studies in correlation bhetween scum-formation and
the concentration of effluent have been completed.

6. Series of lectures for common people on the topic were
arranged.
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TECHNICAL AND EXTENSION SERVICE

Pilot plants were sef-up as detailed below :

(i) At Bhandewadi, the exisiing oxidation ponds were
improved and completed. The salient points are as follows :

There are three ponds and each is of the size of 200" x 200"
The sewage is conveyed by a 21" dia. hume pipe to the inlet
chamber that is fitted with a wooden baffie. Suitable bell-mouth
is provided at the delivery end that lets the sewage at the centre
of the pond. Inter-connection wall of the ponds is of brick
masonry with weep holes. Inspection chamber is provided for
cach pond. Qutlet chamber is provided at the end of the third
pond. Flow is regulated at the inlet end by gate valve, and
‘V’ notches are fitted at the inlet and outlet chambers for mea-
suring the flow.

(ii) A water treatment pilot plant for the study of virus
removal at different stages of water purification was designed
for EVRL at Poona. The pilot plant consists of a flash mixer,
a clari-floculator, a rapid sand filter, and a clear water tank.
The plant was designed for a rate of flow of 100 gal/hour.

(iii) At Bezonbagh in Nagpur, two night-soil digesters of
210 eu ft capacity were constructed and they include all the
mechanical and electrical fittings. Each digester is of internal
dia. of 6 and 10"-6” height. In addition, two drying beds have
been designed and they are to be constructed by the side of
the digesters.

(iv) In the Institute campus, a metecrological station
been set up. The construetion of the same was done depart-
mentally.

_____ (v) Compost plant at the Headquarters designed by this
Institute to suit the local conditions is being installed.

(vi) Imhoff tank as per project No. 11.1 was designed
and is being installed.
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INSTRUMENTATION SERVICE

The Division is looking after the installation, servieng and
repairs of various electronic and electrical instruments in the
Institute, Some work on the design of various gadgets for the
use in the research work at the Institute is also being done.

The work done under the various heads is as follows :

(a) Mercury thermoregulator — Mercury thermoregula-
tor has been designed and fabricated. Mercury rise in a capil
lary tube makes contact with a platinum wire and actuatcs the
relay to make or break the circuit. It has been tried ocut for
temperatures between 25°C and 100°C and works with an accu-
racy of + 0.53°C. The design is being further improved for grea
ter accuracy.

(b) Mono-tube electronic relay control — Amplifier Unit
consisting of a single electronic tube {or relay control has bheen
designed and f{abricated. It needs no transformer and can be
housed in a small chamber of size 3" x5” x3”. The primary
shorting current is of the order of a few microamperes (approx.
A}, Further work is in progress,

(¢) Twin-fube electronic relay ecircuit Amplifier unit
consisting of two electronic tubes for relay control has been
designed and fabricated. The primary shorting current is of the
vrder of 26 micro-amperes. The circuit is being improved further
to reduce the shorting current and increase relay cucrent.

(d)} Electronic Measurement of BOD — An electronic
circuit has been built up for measurement of minute changes in
the column of mercury ina manometric tuhe of g Barcraft-War-
burg refrigerated respirometer. The circuit is under test and
has been found to work very satisfactory. A change of 0.01 mm
of mercury column gives rise to a change of § micro-amperes.
Attempts are being made to use a recovder along with the above
cireuit.

{e) Specirophotometry— One of the members of the
staff is fully engaged on work with DU Beckman-Spectirophoto-
meter and Perkin Elmer Model 350 Automatic Recording Spec-
trophotometer, to carry out routine and research work for the
benefit of scientific staff of the Institute.
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Nirmali seed | which is supposed to be having a high poten-
tial as a cvagulant aid, is being studied for its composition.
Various organic solvents for it have been tried and are heing
studied in a Ultraviolet and near Infra-Red rcgions.

{f) Polarography and Flame Photometry— These instru-
ments have been standardised [or routine measurements in
water and industrial waste samples.

(g} Electronically Regulated Power Supply— Elecironi-
cally regulated power supply has been built up from the availa-
ble design. It gives an output of 200 volts DC at 150 milliam-
peres with 5 per cent regulation for 10 per cent fluctuation in
main supply. The ocutput impedence is 1 chm.

{h) Transistor Current Amplifier — One long-tailed pair
amplifier using germanium transistors has been built up, for
amplifying signals from low resistance source. This will be used
for amplification of signals in electronic mcasurement of BOD
and signals in the dissolved oxygen meter. The necessary sta-
bilized low voltage power supply has also been designed.

TECHNICGAL; ASSISTANCE

{a) Analysis of water samples from outside Jaipur City—
During the year under review 45 samples received from Public
Health Engineering Deptt. Govt. of Rajasthan, from different
places of Rajasthan State were analysed and necessary guidance
given to the State Government for further implementation and
necessary treatment.

(b} Water supply of Jhalarpatan -- The causes of white
precipitale in the lake at Jahalarpatan, Jhalawar was investi
gated. The State Govt. was advised to make nccessary treat
ment of the water. It has been informed by the Chief Engineer,
P.H.ED. (Health), that necessary tenders were called for the
erection of a treatment unit on the basis of the recommendations.

(c) Typhoid Epidemic at Dungarpur— Typhoid epide-
mic was reported at Dungavpur Distt., Rajasthan. The authori-
ties suspected that the source of pellution was water supply.
An analysis of the sumples collected from the source of distribu-
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tory system revealed that the water supply was safe from enterie
pathogens, The information was communicated to the autho-
rities concerned.

(d) Demineralisation of water by using solar energy —
The State Public Health Enginecering Department of Rajasthan
is interested in making use of solar energy for desalinisation
of water in the State. The Statc has comparatively saline water
arcas. In desalinising ground water, the State Government ap-
preached the Institute [or advice. A suitable design has been
given to the Depti fur fabrication after consulting the litera-
ture. A detaiied study will be made in the laboratory after
the fabrication of the solar still, by the mechanical enginecring
section of the Rajasthan Public Health Engineering Department.

{e) A survey on the extent of pollution caused by the
effluent of a local factory. viz., National Engg. Industries, which
is at present mainly producing Ball Bearings is being carried
out at the request of the Executive Engineer Survey % Drainage
Jaipur. A technical report has already been sent. Further
studies will be taken on hand. Samples of water from the dug
wells will also be collected [rom the surrounding area of the
Factory for analysis. Duration of study of this project is Ap-
prox. 1 year.

(f) Analysis—

(i} One hundred water samples and 2 industrial waste
samples reccived from different Government and local bodies
were analysed during the year by Delhi Zonal Centre.

(ii) A total number of 55 water samples and 7 industrial
wastes were analysed by Ahmedabad Field Centre during the
year under review,

(iil) Water samples zent by Integrated Milk Project,
M/s Indian Detonators Limited, and R.R.L. of Hyderabad and
Nizam Sugar Faclory., Bodhan were analysed by Hyderabad
Zonal Centre,

(iv) A prolonged survev for the assessment of filaria
infection was earried out for Nagpur eity. A survey of the
quality of water in Bareilly city with special refcerence to their
iron and manganese content was carried out and a detailed
report was submitted to the concerned authorities.
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SCRUTINY AND DESIGN

(a) During 1964-65, the design of oxidation pond for the
treatment of domestic wastes was made as per CPHERI design
eriteria at four places, namely—

(i) The LI.T. at Kanpur (355" x 1807)

(i1} Raghuji Nagar Colony of
Vidarbha Housing Board
at Nagpur (230 x 1107

(iiiy Afr Field Colony at Hindor (260" x 130°)
{iv}) The Regional Research
Laboratory at Jorhat (150" x 75"

The depth inlet and outlet arrangements of the ponds
were as per the typical design evolved at CPHERI The pond
of the Vidarbha Housing Board has started functioning and is
working well.

(b) The problem of the water supply and sewage dis-
posal scheme at Sewagram was referred to this Institute. Based
on the information and data collected by our survev, the plant
was designed and it included —

i. Improvements to the existing well from which the
water is proposed to be pumped for demestic consump-
tion by the village.

ii. A pump house with 2 pumps.

ill. An overhead storage tank of 10,000 gal. capacity
iv. Chlorinator

v. Distribution mains

vi, 10 public hydrants

vii. Seakage pit with standpost

In addition to this, a separate estimate has been made
for providing CPIIERI design latrines for 70 per cent of the
present village houses. A sanitary block for the village school
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has also been constructed with the use of latrine pans and other
accessories made in the Institufe sanitary workshop.

(¢) For Sudarshan Chemical Industries at Poona, a set-
tling tank with a sludge drying bed was designed for the preli-
minary treatment of the factory effluent before letting it into
the public sewer.

(d) For the tannery waste trcatment, at Kanpur, the
functional design of settling tank of both continuous type and
fill-and-draw type has been prepared based on different rates
of waste llow at the factory and on the detention time ol settling
tank investigated by Kanpur Field Centre. These designs are
for the use of the tanneries for reduction of nollution.

(e} A screen chamber and pump house for Regional
Research Lahoratory at Jorhat has been designed for numping
sewage to their oxidation pond.

(f) Dased on ecritical examination, a detailed report in-
cluding the design of an owidation pond for the treatment ol
sewage of the A.P. Special Armed Police Colony, Kakinada was
submitted to the State authorities.

(g} At the request of the State Animal Husbandry
Deptt.. Andhra Pradesh, detailed investigations were carried out
on the nature of available sources of water in conneciion with
0.1 mgd waler treatment plant at Kesarapalli for the proposed
Bacon Factory. A complete scheme for the water supply of the
factory and their waste disposal problem has been drafled and
submitted.

(h) Detailed investigation of Tirupali water supply
schemes were carried out and a report was submitted to State
authorities of Andhra Pradesh.

(i} Detailed investigations have been carried out regard-
ing the development of resources of water supply to CLRI,
Madras and a report was submitted.

(/) Suitable design for an additional unit of 70,000 gpd
water treatment plunt for RRL, IIvderabad was finalised,

(k) Assistance is belng given in Vijayawada for the
design of water and sewage trcatment plants,
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has also been constructed with the use of latrine pans and other
accessories made in the Institute sanitary workshop.

(c) TFor Sudarshan Chemical Industries at Poona, a set-
tling tank with a sludge drying bed was designed for the preli-
minary treatment of the factory cffluent before letting it into
the public sewer.

(d) For the tannery waste treatment, at Kanpwmry, the
functional design of settling tank of both continuous type and
fill-and-dravw iype has been prepared based on different rates
of waste flow at the factory and on the detention time of settling
tank investigated by Kanpur Field Centre. These deslgns are
for the use of the tanneries for reduction of pollution.

(e} A screen chamber and pump house for Reglonal
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sewage to their oxidation pond.

(f) Based oun cyitical examination, a detailed report in-
cluding the desipn of an owvidation pond for the treatment of
sewage of the AP. Special Armed Police Colony, Kakinada was
submitted to the State authorities.

(g) At the request ol the State Animal Husbandry
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on the nature of available sources of water in connection with
0.1 mgd water trcatment plant at Kesarapalli for the proposed
Bacon Factory. A complete scheme for the water supnly of the
factory and their waste disposal problem has heen drafted and
submitted.

{h) Detalled investigation of Tirupati water supply
schemes were carried cut and a report was submitted to State
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(i) Detailed investigations have been carried out regard-
ing the development of resources of water supply to CLRI,
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EXTENSION WORK

1. (i) Extension work to the tanneries at Kanpur rcgard-
ing primary treatment of effluent and siudge dis-
posal —

The tanneries in Kanpur have been installing fili-and-
draw tanks in their factory preraises to settle their wastes ie-
fore discharging their effluent into the sewers. The Kanpur
Field Centre is helping them in proper installation and operation
of the treatment units including proper type of sludge drying
devices.

(i) Portcination o che proovarars of  tres e are
dispogai of sugar and distillery  waste at Golasoki.
nuith -

s uer the arenngement hebween the Direcior of  the

JPTEERT o o Tudisn Counell of Medseal Research, rhe Kanpue
Ficld Ceote s iaking un setive part in the superviion ot i

stavtivg; and operasion of the full scale sugar waste teatmon?
prant =ad the pilot plant for treatment of distitlery waste at the
fietory premises of M/s Hindustan Sugar Mills, Golognluimats
£)m the basis of the results obtained last year on sugav wasic
ireaniment plant, certain modifications were suggested which
were enmpicted this vear, and the resulis obtained chive that
ihe plant Is ruoning very satisfactorily., The  pilot plant for

~ment of distillery waste by anaercbic digestion {ollowed
iy cetivated eludge process has been commissioned some time
agn and waste Toad is being gradually raised to altain an equili-
brium condition after which, data will be collected.

(ili) Industrial hygiene projects executed as part of ser-
vice to industry.

(a) Investigation of the environmental conditions at Kani-
pur Chemicals, Kanhan (Nagpur).

The Dy. Director of Public Health, Maharashtra reqguested
the Institute to help him in ascertaining the justification or
otherwise of the complaint received by the Brooke Bond Wor-
kers' Union. The Brooke Bond Factory and the Kanvur Chemi-
cals are two of the factovies located adjacent to cach other at
Kanhan ncar Nagpur and it was the contention of the workers
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of the former factory that the smoke and the poisonous acidic
lumes evolved durng the various manufacturing operations in
the latter factory were carried over to the premises of the for-
mer factory, thus causing both a nuisance and also exerting a
long range adverse effect on health,

Environmental assessment work was therefore under-
taken in the Kanpur Chemicals for a period of about 3 months.
Bi-weekly experiments for the detection and determination of
the acidic vapours were carried out during the various opera-
tions and at periodic intervals throughout the working shift in
ihe factory. Experimental work showed that. amongst the vari-
ous noxious vapours evolved, the only air contaminant of suffi-
cient significance for health was sulphur dioxide, the second
in importance being the fumes of oxides of nitrogen. During the
three-month peried of investigation, the highest concentration
ty which these fumes accummulated in the air was of the order
at o ppm. It was, however, noticed that throughout the period
of nvestigation wind direction was from the Brooke Bond Fac-
torv o the Chemical Factory and not the reverse, [t was, there-
lore. felt that there was not much possibility  of the workers
of the former Factory being exposed to the toxic action of the
Danes. Hewwever, the concentratinn of the fumes in the working
cocsrenent within the Factory itself, was inv obhovo the gafe
ceecendration, 10owas Lelt that the wiookers ot laticr Factory
needed protection,  Vavious supgestions wweve thorefore made to
o{fect the reduction of fumes within the Fretury environment.
i1 iz understood that these recommendations have sinee then
been implemented by the Factory manageinent, and the situa-
Jon i consequence improved.

{b) Oecupational health problem at the Sirsilk Mills,
Kagaznagar

This problem was referved to the Institute by the Chief
Inzpector of Factories, Andhra Pradesh. It concerncd serious
complaints of adverse effects on health due to exposure to toxic
fumes of acetfic acid evolved during the various operations con-
nected with the manufactwre of acelate rayon silk. Roth the
environmental survey carried out for about a month, as well as
a study of the health records of the workers planned in colla-
boration with the Medical Officer-in-Charge of the Employees
State Insurance Corporation Hospital at the Factory, showed
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that the complaint was justified since the former showed that
the concentraticn of acid fummes in different sectiors of the
Factory ranges from 50-200 ppm far above the safe concentra-
tion, while the latter showed that the incidence of respiratory
discases amongst the workers of this particular Factory was
much higher in contrast to others. A report was therefore sub-
mitted to the State Government, recommending various changes
and improvements in the ventilation system to be effected by
the Factory management., Another survey, recently undertaken
showed that as a result of the changes suggested, the concen-
trations of the toxic fumes in most of the sections are now
reduced to less than 10 ppm which is the internationally accept-
ed safe level and thus the working environment rendered com-
pletely safe.

(¢) Hyderabad chemicals and fertilizers

This was yet another problem referred to the Institute
{or its opinion by the Andhra Pradesh Factory Inspectorate.
The said Factory is engaged in the manufacture of superphos-
phate fertilizers from phosphatic ores. The raw materials conh-
tain fluorides which are toxic leading to ah occupational disease
called fluorssis. Also conversion of fertilizer by treatment
with sulphurie acid led to evolution of fluoride compound in ga-
seous state, The terms of refercnce were whether these conta-
minants, cscaped in sufficient amounts as lo constitute a hazard
to the Factory workers and also if there is a long-term danger
to the surrounding arvecas due to the escape and settling of the
enyironmental fluoride.

An exhaustive industrial hygiene survey was, therefore,
undertaken to assess the environmental concentrations of these
contaminants, the residual gases let out from the chimney being
also included for analysis. It was found that the process of eli-
mination and recovery of fluoride adopied by the factory was
fully effective, and, as a result, the environmental air was com-
pletely free from toxic material. The concentrations of sulphur
dioxide fumes were also found to be generally less than 10 ppm.

It was therefore concluded that no danger to hcalth either
of the factory workers or the surrounding residential areas
noted be apprehended and a report was accordingly sent 1o the
State Government concerned.
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TECHNICAL ENQUIRIES

S.N. Name of the party

Nature of assistance
rendered,

[ ]

10.

M/s. Valji Ladha Gin-
ning & Pressing Factory,
Bombay

M/s. Shah Narotamadas
Harijivandas Co., Bulsar

M/s. Escorts Ltd.,
Delhi

Executive Engineer, Pub-
fic Health Works Dn,
Surat

New

Indian Inst. of Techno-

logy, Madras

Hyderabad Chemicals &
Fertilizers Ltd., Hydera-
bad (AP)

Superintending Engineer,
Public  Health Engg.
Deptt. PHE Circle, Gun-
tur

. Chief Engineer, L1.5.G.-

ED., Lucknow U.P.

Chief FEngineer, Delhi
Municipal  Corporation,
Delhi

Chief WMedical Officer,

S.E.Rly. Calcutta

Gobar Gas Plant

Gobar Gas Plant

Prevention of Qil
Dermatitis.

Improvements to Navsari
Drainage Scheme

Standards for Scwage Efflu-
ent for Watering of Play
grounds—Data regarding.

Disposal of Factory Wastes at
Maula Ali— Investigation
Report

Tirumalai Waler Supply

Scheme Corrective Treat-

ment for the Water Supply

Sources alongwith Drawing
of Treatment Plant.

Algae Control in Ganga
Water at Varanasi.

Algae Problem at Wazirabad
Reservoir.

Wheelbarrows for Night-soil.



11

12.

13.

A

16.

17.

19,

. Municipal Council,

Director of Municipal
Administration, A.P. Hy-
derabad

Natified Area Committee
Rajpura township, Pun-
jab
Cantonment Board, Mee-
rut

0.5.D. BRehabilitation

Indian Inst. of Techno-
logy, Kanpur

Dy. Director, P.H. Ser-
vices, Nagpur (Brooke
Bond Factory)

Sir Wanless  Hospital,
Miraj

. Regional Engg. Tollege,

Srinagar

Chief Engineer, P.H.E

Rajasthan, Jaipur

. N.R.D.C., New Delhi

. N.R.D.C, Ranchi

. Western Rly., Bombay

3. Gram Sevak Training

Centre, Buldana

Raj-
nandgaon

66

-do-

-dg-

-dg-

-do-

Oxidation Ponds for Sewage
Disposal.

Air Pollution—Smoke
Nuisance.

Gas Plant for Septic Tank

Fire demand and fire reserve
in water supply under Indian
conditions

Investigation report-—
Jhalarapatan Water Works
trouble due to white sus-
pension in the lake and in
the filtered water

Hot Dip Aluminising of
Ferrous Metals

Pattern of treatment to water
potable wheelbarrow scheme

Wheelbarrow Scheme

-do-

-do-



29,

27.

27.

20.

30.

31

32.
33

34.

33,

36.

37,

38

Medical Officer, Health
Nainital and A.P. Special
Armed Police, Kakinada

Chief Engineer, L.5.G.

E.D., Lucknow

Superintending Engineer,
Municipal Corporation

Defence Institute of Phy-
siology & Allied Scien-
ces, Madras

. Commander Works Engi-

neer (Pashan) Poona

Shriram Sahakari Sakhar
Karkhana, T.td. Phaltan

Central Rly., Bhusawal

Municipal Board, Ghazia-
bad

Municipal Board, Badaun

Sutara City Borough Mu-
nicipality

Municipal Committee,
Karanja

Anjar DBorough Munici-
pality, Anjar

Manmad Municipality
Manmad
Shirpur-Warvade Munici-
pality, Dhulia

Sarpanch, Gram Pancha-
vat Sevagram

67

Oxidation Pond for Sewage
Treatment Inspection Report

Preliminary observations on
Agra Water Works

Suspected sewage pollution
in Yamuna River at Agra

Technical note on remote
controlled automatic gas
analysers

Sewage treatment and dis-
posal from four township
gites

Problems of environmental
sanitation in Ramnagar,
Phaltan

Water Borne Sewage System
Oxidation Ponds

Wheelbarrow scheme, Speci-
fications and drawings

-do-

Specifications & Prawings of
Wheelbarrows

-dg-

~do-

-do-

-dn-

Toilet unit at Sewagram esti-
mates, lechnical note and
drawings



34

40.

41.

42.

43.

44,

45.

16.

47.

48.

49.

50

2]
Zae

Alibag Municipality,
Colaba

Nagubandi Lachaiah Rice
& Qil Mills, Dornakal,
AP,

Controller of  Stores,
Northern Rly, New Delhi

B.D.Q., Chandur Bazar

Municipal Committee,
Jakhal Hissar

0.5.D. (Rehabilitation)
Chanda

Junnar Municipality,
Junnar, Poona

Borough Municipality
Amalner

Anand Municipality,
Anand (GS)

Town Municipality, Sailu
Parbhani

Mahabaleswar Municipa-
lity, Mahabaleswar

City Municipality,
Pistt. Bhir

. Sidhpur District Munici-

pality, Sidhpur

M/s Tata Ebasco, Con-
sulting Engg, Services,
Bombay

Central Railway, Bombay

Ba

Specifications & Drawings of
CPHERI Wheelbarrows for
Night-soil

Public Health significance of
odours arising during the
parboiling of paddy

Specifications, Drawings ete.
of Night-soil Wheelbarrows

-do-
-do-

-do-
-do-
-do-
-do-
-do-
-do-
-do-
~do-

Design of Septic Tanks

Bhusawal Water-borne
Sewage System (Design
of Oxidation Pond)




TRAINING FACILITIES

Month

S.No. Subject of

Training

Name(s) ot
Trainee(s)

April, 1964

June, 1964

July, 1964

Aug., 1964

Sept., 1964

. Chemical

. Tratning in Techno-

logy in Rural Sani-
tation

. Installation of Cow-

Dung Gas Plant

. Assessment of Chlo-

rine Demand for
Drinking Water

. Chemical Methods
of Sanitary Engi-
neering Analysis

with Special Refer-
ence of Industrial
Wastes

. Isolation and Identi-

fication of Vibrio
Cholera from Clini-
cal Specimens

. Water & Sewage

Analysis

. Effect of Tempera-

ture and Incubation
Period on BOD

Analysis
of Water D.D.T. Fac-
tory Wastes

. Analysis of Water

and Sewage Samples

]

Shri R. K. Akotkar,
Sarvodaya Centre,
Karajgaon

B.O.D., Panchayat
Samiti, Ramtek

Asstt. Engineer,
Forest Deptt,,
Chanda

Sarvashri Rath and
Rout Orient Paper
Mills Ltd., Orissa

Public Health La-
boratory {M.S.)
Nagpur

I.B.M., Nagpur

A XK. Seth, Roorkee
Tniversity

Kimari Chandra
Kania Sharma,
Delhi University

Two Chemists from
PH. Deptt.
Rajasthan




Other Training Programmes

In addition, the following courses were conducted at this
Division for amelioration of rural sanitation practices including
design and construction of rural sanitation wares.,

Construction of CPHERI Latrine-Pan Units ... 13
-do- Gas Plants .. 8
Laboratory Practice in Helminthic Surveys e 2
-do- for Public Health Chemistry . 2
Musquito Survey, Morphology Vector Studies ..o 10

Refresher Course on Water and Sewage

A Refresher Course for in-service Engineers was held dur-
ing Scptember T-26, 1964. Eight persons from various State
P.W.D's, MES and Public Sector Undertaking attended the
course. The Senior Stafl Members of the Institute and scnior
persons engaged in teaching and/or research in Public Health
Engineering delivered lectures.

Research for Docteral Degrees

Four scientists are currently eonducting research at this
[nstitute for their Ph.D. Degree in Sanitary Zoology and Bac-
tericlogy.

The Institute as a Centre for Advanced Study

The Universities of Roorkee and Baroda have recognisced
this Institute as a Centre for Research leading to M.Sc and
Ph.D, Degrees of these Universities.

SYMPOSIA & SEMINARS

The Institute conducted three symposia during the last
week of October 1964 at Nagpur. The co-operating agencies for
organising these symposia were the local branch of the Institus
tion of Enginecers (India), the Public Health Engineering Divi.
sion of the Institution of Engineers (India) and the Research
und Development Establishment (Engineers}), Ministry of
Defence,
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SYMPOSIA
“fyaluation of Rural Latrine Design,” (Oct. 28th '64)

Shri R. S. Mehta, Director of the Institute gave an Intro-
duetery Speech, stressing the importance of this problem and
requested Prof. N. R. Malkani to preside over the Symposium
and conduct the proceedings. Shri J. M. Dave, of CPHERI,
acted as the Convener. About 1560 delegates attended this Sym-
posium.

Seventeen Papers were submitted for discussion. How-
ever, these Papers were not formally presented by the authors.
Instead, a Panel of Experts who have been very active in this
particular field took active part and pointed out the merits and
demerits of the existing designs of rural latrines with particular
reference to (i) Scat, (ii) Pit, and (iii) Super-siructure. After-
wards this problem was thrown open for discussion.

“Problems in Water Treatment (Oct. 29th & 30ih ’64)”

Shri R. 8. Mehta, Director of the Institute, after his Intro-
ductory Speech requested Air Vice-Marshal O. P. Mehra, Main-
tenance Command of 1LAF, to inaugurate the Symposium. Air
Vice-Marshal O. P. Mehra delivered an informative and inspir-
ing inaugural address, urging the delegates, numbering more
than 160, to shoulder the responsibilities of tackling this very
important problem and to contribute their share for the im-
provement of the Health of the Nation,

In all, 33 papers were presented by the authors and dis-
cussed during four sessions—Shri A. K. Roy, <Thiel Engineer,
L.S.G.ED., Uttar Pradesh, Prof. M. V. Bopardikar, CPIIERI,
Shri A. P. Mehta, Chief Engineer (Public Health) Gujarat,
Shri Balkrisna Naique, Chief Engineer (Public Health), Goa;
and Prof 8. J. Arceivala of V.J.T.I., Bombay, acted as Chairman
for these sessions.

The Proceedings of this Symposium have been published.

“Water Supply and Waste Disposal at High Altitudes”
(Oct. 31st, 1964)

This was a special Symposium arranged to discuss this
vital problem, which is being faced by our Army Engineers
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because of the deployment of a large number of defence per-
sonnel at high altitudes, in view of the border situation.

Maj. Gen. Harkirat Singh, Engineer-in-Chief, inaugurated
the Symposium after Shri R S, Mehta's introduction. Brig. N.
B. Grant presided over the proceedings. About 100 delegates
took active part in this symposium,

Seven papers were presented and discussed during the
proceedings. Delegates took keen interest in the proceedings
and contributed to a lively discussion. Brig. N. B. Grant after
his brilliant sum-up of the proceedings urged all the Public
Health Engineers to devote utmost thought to this new problem
and help the army to solve the same. The proceeding of this
Sympoium have been published.

SEMINARS

Holding of seminars continues to be a regular feature
wherein scientists of this Institute as well as outsiders exchange
their views on their specific field. The list of topics of the semi-
nars along with the speakers has been given in Appendix V.

Publications : The quarterly scientific journal: “En-
vironmental Health” (Formerly CPHERI Bulletin) is being
taken out in time. The journal is in good demand from the
respective interested quarters from within and abroad.

Library : Library caters primarily to the needs of
the staff engaged in the research work. However, consulting
facilitics arc being given to individuals of the various universi-
ties and research institutes. Plan for the construction of a
separate building is ready.



APPENDIX 1

(A) Members of the Executive Council

Chairman

Members
1.

( 1964-65 )

DR. C.G. PANDIT,
Emeritus Scientists,
New Delhi-11

DR. B.V. BHOOTA,
Dorr-Oliver (India) Ltd.,
“The International”

16, Queen’s Road Estate,
Bombay-1

SHRI BALWANT SINGH,

Chief Engineer (Water),

Water Supply and Sewage Disposal Undertaking,
Delhi Municipal Corporation,

Delhi ’

DR. SL. KALRA,

Head of the Department of Microbiology,
All-India Instilute of Medical Sciences.

Ansari Nagar,

New Delhi-15

SHRI K.N. BHARGAVA,

Chief Engineer (Health),

Government of Rajasthan,
Jaipur

SHRI M. MOHIUDDIN,

Chief Chemist,

Orient Paper Mills Ltd.,

P.0O. Brajraj Nagar,

Dist. Sambalpur, (Orissa)

SHRI S. RAJGOPALAN,

Representative of the Ministry of Health,
Government of India,

New Delhi
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Ex-Officio
Members
a2,

10.

11.

(B)

R N

SHRI P.C. BOSE.

Exceutive Director & Chiel Engineer,
Development Department,

Calcutta Metropolitan Planning Organisation,
1-Garstin Place,

Calcutta-6

DIRECTCOR-GENERAL,
Scientific & Industrial Research,
New Delhi

FINANCIAL, ADVISER TO CS.LR.,
New Delhi

DIRECTOR,

Central Public Health Engineer
Research Institule,

Nagpur

PROF. M.V, BOPARDIKAR,
Scientist,

CPHERI, Nagpur

(Ex-Officio Secretary)

Members of the Scientific Sub-Committee
DR. B.V. BIHOOTA, Chairman

DR. 51. KALRA

SHRI M, MOHIUDDIN

SHRI 5. RAJAGOPALAN

SHRI R.5. MEHTA,
Director, CIPHERI, Nagpur

(C) MembBers of the Building & Finance Sub-Committee

W oo =

Lo

SHRI R.S. MEHTA, Chairman
SHRI BALWANT SINGH
SHRI K.N. BHARGAVA
SECRETARY, CSI1R.
FINANCIAL ADVISER, CS.IR.
ARCHITECT, C.S.I1R.
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APPENDIX I

MEMBERSHIP OF OUTSIDE COMITTEES

rr

I. SHRI R.5. MEHTA, Direcior
I.5.1. Committee/Sub-Committee/Panel

Sluice Valve Sub-Commitice BDC 3.5 (Convener)

Water Supply & Sanitation
Sectional Committee BDC 24

Fluid Flow Measurements in
Closed Conduils S.C. BDTC 17:3

Sanitary Appliance & Water
Fittings Scctional Commitiee BDC 3:4 (Chairman)

Water Meter Sub-Committee BDC 3:4
Building Materials & Componcnts

Sampling Sub-Committee BDC 31
Polythene Tube Sub-Committee BDC 3:8

Public Health Engineering
Plants & Equipment Sectionatl
Committee BDC 40

Other Organisations
Scientific & Technical Committee, International
Water Supply Association, London
Public Health Enginccering Group, Institution of
Engineers (India)
Board of Studies, Baroda University

Technological Institute <CTommittee, Nagpur Uni-
versity

Sanitary Collection & Disposal of Night-soil, Minis-
try of Health (Model Design for Suitable Recep-
tacles. Hand-carts and other Mechanical Devices
for Sanitary Collection and Disposal of night-soil)
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10.

11
12.

I1.

o=

L

1o

Advisory Committee and Expert Group, Env. Hy-
giene & Sanitation Expert Group of L.C.M.R.

Commitiee to Solve Problems of Pollution of Water
in river Jamuna and Scarcity of Drinking Water
Supply in Delhi, Ministry of Health

Expert Advisory Panel on Environmental Health,
W.H.O.

Water Pollution Control Board of Gujrat State

Planning Commitiee to draw-out a Five-Year Plan
for the Development of the City of Nagpur--Nagpur
Corporation

Water Pollution Control Board of Uttar Pradesh

Regional Committee for Investigation of the Prob-

lem of Pollution of Rivers and Streams by Indus-~"

trial Effluents and Trade Wastes—-Irrigation &
Power Department, Government of Maharashtra

PROFESSOR M.V. BOPARDIKAR, Scientist
LS.I. Commitiee/Sub-Committee/Panel

Industrial Wastes Sub-Committee CDC 26:1
Water Sectional Committee CDC 26
Drainage Sub-Committee BDC 24:2

Sanitary Appliance & Water Fittings
Sectional Committee (Alternate Member) BDC 3

Public Health Engineering Plants &
Equipment Sectional Committee
(Alternate Member) BDC 40

Other Organisations

Expert Advisory Panel on Environmental Sanita-
tion, WHO (195%-1969)

Sub-Committee—Development of Meat Technology
Scientific Advisory Panel, Ministry of Food &
Agriculture
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Environmental Hygiene & Sanitation Advisory
Committee of I.C.M.R.

International Water Supply Association, London
(Alternate Member)

III. SHRI J. M, DAVE, Scientist
LS.I. Committee/Sub-Committee/Panel

Sanitary Installation Sub-Committee BDC 24:3
Air-Pollution Sub-Committee CDC 18:5
Chemical Hazards Sectional Commitiee CDC 18

Industrial Chemical Hazards Sub-
Committee CDC 18:4

Other Organisations

Problems of SBanitary & Water Supply Arrange-
ments at High Altitudes and Low Temperature
Regions (Ministry of Defence)

Advisory Body for the Gobar Gas Scheme--Khadi
& Village Industries Commission

Committee for Post-Graduate Studies in Public
Health Engineering of Nagpur University

Sub-Committee of Institution of Engineers (Nagpur
Centre) on “Panchdhara Sarowar Scheme” for the
augmentation of water supply to the city of Nagpur

Examinations Committee—Institution of Engineers
(India)

IV. DR. G. J. MOHANRAO, Scienfist
LS.I Committee/Sub-Committee/Panel

Panel for Chemical and Allied
Industry Wastes CDC 26:1:8

Industrial Wastes Sub-Committee CDC 26:1

1




[

Olher Organisations
Committee for Post-Graduate Studies in Public

Health Engineering of Nagpur University

V. DR. N.U. RAQ, Scientist
LS.I Committee/Sub-Committee/Panel

Panel for Microbiological Methods of

Water Analysis CDC 26:P2
Disinlectants Sub-Committee CDC 231
Panel for River Water &

Wuste Water CDC 26:1:11

VI. DR. SV. GANAPATI, Scientist
LS.I. Commiitee/Sub-Commiltee/Panel

Panel for River Water &
Trade Effluents CDC 26:P4
Other Organisations

Water Pollution Control Board, Health & Industries
Department, Gujerat State (Alternate Mermber)

VII. SHRI RN. CHAKRABARTY, Scieniist

L8.L. Committee/Sub-Commitiee/Panel

Panel for River Water &
Trade Effluents CDhC 26:P4

Tanning Industry Wastes Panel CDC 26:1:4

Other Organisations

Water DPollution Control Bouard of Uttar Pradesh
{Alternate Member)
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VIII. SHRI J.5. TAIN, Scientist
LS.L Committee/Sub-Commitice/Panel

Fluid Flow Measurements in Tlosed
Conduits Sub-Committee (Alternate
Member) BDC 17:3

Dilution Methods Sub-Committee BDC 17:7

I1X. SHRI S. RAJAGOPALAN, Scientist

1.S.1. Committee/Sub-Committee/Panel

Paper & Allied Industrial Wastes CDC 26:1:3

SHRI K.P. KRISHNAMOORTHY, Scientist
L5.Y. Commiltee/Sub-Committee/Panel

Pane! for Microbiological Methods of
Water Analysis (Alternate Member) CDC 26:P2

XI. DR, G.K. SETH, Scientist
Other Organisations

Scientific Advisory Board of the State Medical Re-
search Council of Andhra Pradesh

Committee to work out scheme for the industrial
effluent disposal  of the Synthetie Drugs Project,
Hyderabad

APPENDIX TN

DEPUTATIONS, HONOURS & AWARDS

SHRI R.S. MEHTA, Director, attended on invitation

from the International Water Supply Association, London, the
Sixth International Water Supply Congress at Stockholm, dur-
ing June 15th-19th, 1964. He delivered a lecture by special in-
vitation on “Problems of Water Supply in Developing Coun-
tries,” at the Congress.
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SHRI R.S. MEHTA, who is a2 Member of the Permanent
Steering Committee ¢f the International Conlercnce on Water
Pollution Research, attended the 2nd International Conference
on: “Water Pollution Research.” held at Tokyo, during August
24th-28th, 1964 and presided over one Session on “Fresh Water
Pollution.”

SHRI R.S. MEHTA, attended the Environmental Health
Committee Meeting of WHO at Geneva, in August, 1964,

SHRI R.5. MERETA has been elected as Vice-President of
the Third International Water Poliution Conference, to be held
in Munich, in 1966.

PROF. M.V. BOPARDIKAR, Scientist, visited U.S.A,
U.K., Nctherland, France, West Germany, Czechoslovakia and
U.S.R.R. on an assignment under WHO Project No. 210-India to
study “Graduate Teaching Methods and Organization of Public
Health Engineering” in these countries between September 24th,
1963 to March 15th, 1964

PROF. M.V. BOPARDIKAR was invited by Director-
General of WHO to be a Mémber of the Expert Panei of WHO
for a sccond term from 1964 to 1969 having finished his first
term from 19539 to 1964. He was also invited to prepare a work-
ing paper on Environmental Sanitation “Waste Water Disposal
and Drainage” for WHQO Expert Committee on Health and Sani-
tary Aspects of Metropolitan Planning at Geneva.

DR. G.J. MOHANRAQ, Scientist, attended the Second
International Conference on: ‘‘Water Pollution Research,” at
Tokyo, during August 24th-28th, 1964, and presented a Paper
therein,

DR. G.J. MOHANRAO went on deputation as Visiting
Scientist to Scripps Institution of Oceanography at La Jolla,
California, during September 1s5t-30th, 1964.

DR. C.A. SASTRY, Scientist, has been awarded German
Academic Exchange Fellowship for Post-Doctoral Training and
Research at Technische Hochschule Stuttgart, West Germany,
for a period of 16 months from January 1, 1964.

SHRI H.N. SHRIVASTAVA, Scientific Assistant, was in-
vited to present a Paper on: “Significance of Oligochaetas in the
Biological Evaluation of Water Quality” to be read before the
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7. GEORGE, M.G. & KAUSHIK, N.K.: Infestation of
Surface Water Supplies by Nematodes, VI{(4), 229-33 (1964).

8. HAMMAM, S. & SASTRY, C.A.: Design of Egg-
Shaped Digesters VII(1), 54-76 (1965),

9. HUSSAINY, 8.U.: Limnological Studies of the De-
partmental Pond at Annamalainagar VII{1}, 24-31 (1965).

10. JAYANGOUDAR, 1. & GANAPATI, S.V.: Algal
Control in Raw Water Storage Reservoirs, VI(2), 166-75 (1964).

11. KANGA, AR. & BODRIMAGE, M.D.: Smockeless
Chullahs, VI(3), 201-208 (1964).

12. KAUSHIK, N.K. & BEWTRA, JK.: Incidence of
Coliforms and Enterococci in Natural Waters, VII(1), 32-38
(1965).

13. KAUSHIK, N.K. & PRASAD, D.: Seasonal Varia-
tion in Coliform and Enterococcus Qrganisms in Well Waters,
VI(4), 251-64 (1964).

14. KAUSHIK, NK. & PRASAD, D.: Coliform Produc-
tivity in Water of River Jamuna at Wazirabad, Delhi, VI(2),
118-24 (1964),

15. KHAN, K.R.: Potentialities of Algae in the Bio-
assay of Micre-Chemical Pollutants in Water Systems, VI(4),
274-77 (1964).

16. KOSHY, T. & GANAPATI, SV.: A Rapid Method
for Enumeration of E. Coli Type I in Sewage and Sewage Pol-
luted Waters, VI(3), 225-28 (1964),

17. MURTHY, Y.5.,, SETH, G.X. & SREENIVASAN, T.K.:
Studies on the Waste Disposal Problem of Andhra Paper Mills,
Rajahmundry, VII(1), 17-23 (1965).

18. PANDIT, R.K.: Starch as a Coagulant Aid in Water
Treatment, VII(1), 39-43 (i965).

19. PANICKER, P.V.RC, WAGLE, PM. & RAQ, N.U.:
Removal of Entamoeba histolytica Cysts from Water, VI(3),
176-80 (1964).

20. PATIL, M.D. & RAQ, N.U.: A Cheap Method for
Continuous Disinfection of Well Waters, VI{3), 193-200 (1964).
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21, RAWAL, B.D. & GODBOLE, S.H.: A Simple Tissue
Culture Method for Detection of Viruses in Drinking Water-
Sample Incorporation Method, VI(4), 234-36 (1964).

22. SABNIS, C.V., YENNAWAR, P.K. & DESHMUKH,
3.B.: An Environmental Hazard Study in Rayon Manufactur-
ing Concern, VI(2), 125-38 (1964).

23. SASTRY, CA. & MOHANRAOQ, G.J.: Activated
Sludge Progress and its Modification, VI{2}, 139-60 (1964).

24, SASTRY, C. A, MOHANRAO, G.J. & MEHTA, K RS.:
Reclamation of Sewage Effluents, VI(2), 75-95 {1964).

25. SETH, GK.: Application of Activated Carbon in
Water Treatment Process, VII(1). 44-48 (1965).

26. SREENIVASAN, M.V.: Experimental Studies on
the Biological Treatment of Phenol, VII(1), 49-53 (1965).

27. SRIVASTAVA, SK. & BEWTRA, JK.: Self-Puri-
fication in the Effluent Channe! at Okhala Sewage Works, VI(4),
278-84 (1965).

(B) Other Publications

1. BEWTRA, JK. & NICHOLAS, W.R.: Oxygenation
from Diffused Air in Aeration Tanks, JWPCF, 36(10), 1195-1224
(1964},

2. BULUSU, K.R.: Problems Associated with the Dis-
posal of Certain Industrial Wastes, Indian Industries, 6(3 & 4),
45-47 (1964).

3. DESHPANDE, AW.: Design Aspects of Oxidation
Ponds. Paper presented for discussion and talks at the 18th
Annual General meeting of the Institution of Engineers (India)
1965,

4, JAIN, JS.: Evaporation Control Studies in India.
18th Annual Report of the Institution of Engineers (Nagpur
Centre).

5. JAYANGOUNDAR, I1.: A Bio-ecological Study of
Nuggikari Lake in Dharwar, Mysore State, South India, Hydro-
biclogia, XXIII, 515-532 (1964).
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6. KRISHNAMOORTHY, K.P.: Survival of a Daphnid
Moina dubia Gurney and Richards in different Oxygen Content
fevels, Proe. Indian Aed. Sci., B. Services, LXI, 90 (1965).

7. KRISHNAMOORTHY, K.P.: Hydrobiological Stu-
dieg in Gandhi Bagh—-Diurnal Variations in Plankton, Hydro-
biologia, XXV, 99-119 (1965).

8 KSHIRSAGAR, SR.: Effect of Temperature on
Sewage Treatment, J. Instn. Engrs, (India), XLIV, 10(PH3)
64-77 (1964).

9. KSHIRSAGAR, 8. R.: Reuse of Sewage after Tertiary
Treatment, Instn, Engrs.,, XLV, 2(PII), 1-12 (1964).

1. MEHTA. R.S.. MOHANRAO. G.J. & LAKSHMI-
NARAYANA, J83.: Use of Chlorine in Sanitary Engineering
Practice, Ind. J, Engrs., 4, 13, (1964).

11. MEHTA, R.5. & JAIN, J.8.: Water Conservation by
Retarding Evaporation, J. Instn. Engrs, (India), XLV, 10(PH3),
T6-83 (1564).

12. MOHANRAO, G.J. & MEKINCY, RE.: Activated
Sludge, JWPCF, 26, 303 (1964).

13. MOHANRAOQO, G.J. & SASTRY, C.A.: Effluents from
Chemical Pharmaceutical Industries, Ind. Industries, 8, 32-38
{1964).

14, MOHANRAO, GJ. & BSASTRY, CA.: Treaiment
and Disposal of Certain Effluents from the Coal Carbonisation
Industey, Indian Chem. Manufaclurer J., 2, 23-20 (1964).

15. MURTHY, Y.8., SETH, G.K. & SHANTIKUMAR, L. :
Inventory of Urban Water Supply in Andhra Pradesh, J. Instn.
Engrs., XLV, 2(PHI1), 13-19 (1964).

16. RAMPRASAD, JN.C.: Regeneratiion of Operculum
in Potomides Tingulatus, (Gmelin) Gastropoda Prosobranchia,
Curr. Sei, 33. 10, 310 (1964).

17. RAWAL. BD. & GODRCILE, SH.: Epidemiology of
Water-borne Inleetious Hepatitis in a Locality in Poona, Ind. J.
Med, Sci., 439-44 (1964),
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18. SETH, GK. & MURTHY, Y.8.:

Treatment and Re-

covery of By-products from Pickling Ligquor Wastes, Proc. Symp.
on Metallurgtcal Wasfes, NML, Jamshedpur (1964).

19. SETH, GK. & MURTHY, Y.3.:

Status of Industrial

Wastes Treatment and Disposal in Andhra Pradesh, Chem. Ind.
News, (Calcutta), IX, 9 (1965).

APPENDIX V

SEMINARS AND{SYMPOSIA

S.No.

Date

Subject/Topic

Speaker

1.

=1

4 April 64

16 Apvril 64

25 April 64

16 May '64

22 May '64

6 June 64

17 June 64

Use of Chlorine in
Sanitary Engineer-
ing Practice

Emotional Health

Waste Water Dis-
posal

Water Supply and
Sewage Disposal in
Australia

Sewage Treatment
in Melbourne {a)
Sewage Farming
(b) Lagoons

The Status of Se-

wage Treatment in
Ponds

The Mechanies of
Anaerobic  l.agoons
and their General
Design Aspects

85

DR. J.S.5. LAKSHMI-
NARAYANA, Scien-
tist, CPHERI

DR. AK. ANWIKAR.
Scientist, CPHERI

PROF. M.V. BOPAR-
DIKAR,  Scientist,
CFHERI

CD. PARKER, WHO
Expert

-do-

do-

do-



10.

il,

13.

14.

15.

16.

17.

18.

20 June

24 June

27 June

29 June

64

64

"64

64

4 July '64

18 July

14 July

25 July

31 July

17 Aug,

24 Aug.

'64

64

‘64

64

‘64

64

The Application of
Lagoons to Indus-
trial Waste Treat-
ment

Corrosion of Con-

crete  Sewers by
H2S
6th International

Water Supply Con-
gress in Stockholm

Standards of Ac-
ceptance of Indus-
trial Waste

Water Reclamation
and Reuse in USA
and Israel

Diatomite Filters
and their Economics

Poliomyelitis in

India

Health Statistics

Problems related to
Viscose Rayon In-
dustries

Kovali il Refinery

Occupational Health
Activities in India

86

.do-

-do-

SHRI R.5. MEHTA,
Director, CPHERI

C.D. PARKER,
WHO Expert

do-

PROF. M.V. BOPAR-
DIKAR, Scientist,
CPHERI

DR. JHALA, Director
Haffkine TInst,
Bombhay

MR. P. SINGHA,
WHO Statistician of
WHO Project on Vital
& Health Statistics

DR. G.J. MOHANRAOQO,
Scientist, CPHERI

MR. U.J. BHATT,
Chief Enginecr. Koyali
Qil Refinery (Guierat)

ARNE BRUSGAERD,
WIIO Consultant, un-
der Project India-197



19.

20.

26.

28.

30.

5 Scpt. 64

14 Sept. 64

17 Oct. '64
23 Oct. ‘64

21 Nov. '64

27 Nov. 64
3 Dec. '64

19 Dec. '64

2 Jan, ’65

19 Jan. ’65

23 Jan. 65

27 Jan. ’85

Environmental
Change and Re-
sulting Impacts of
Health

Problems at
Zonal Centre

Delhi

Tokyo Conference

Tokyo Conference

Racterial Reduetion
at Different Stages
in Water Treatment

New Light Effect

Training of Public
Health Engineers in
US.A,

[mpression of Rus-
sian Education Svs-
tem

Man, Microbes &
Evolution—-A Com-
mon Platform  of
Health Engineers &
Micro-bic-Engineers

Role of CPHERI ir
the Welfare of Na-
tion

Treatment of Night-
soil in Japan

Certain Aspects of
Chemical Engineer-
ing

87

SHRI R.S, MEHTA,
Director, CPHERI

DR. J.K. BEWTRA,
Scientist, Delhi
Zonal Centre, CPHERI

DR. G.J. MOHANRAO,
Scientist, CPHERI

-do-

SHRI N.M. PARHAD,
Scientist, CPHERI

M

DR. 5.8, JOSHI

ME. WILLIAM WIL-
SON, Asstt. Chief of
Training, Internation-
al Health

SHRI K.A. VEN-
KATACHALAM,
Asstt. Prof. LIT,
Nagpur

PROF. M.V. BOPAR-
DIKAR, Scientist,
CPHERI

DR. K.I.. RAQ, Minis-
ter for Irrigation &
Power, Govt. of India

DR. G.J. MOHANRAOQO,
Scientist, CPHERI

DR. M.N. RAQ, Prof.
& Head of the Dept, of
Chem. Engg., Kharag-
pur



3.

32.

34,

36.

ST

38.

39.

41.

6 Feb. '65

10 Feb.

11 Feb.

12 Feh.

20 Febh,

6 Mar.

9 Mar.

19 Mar,

20 Mar.

25 Mar.

27 Mar.

'65

65

65

"85

65

’6b

65

"85

’65

"85

Water Engineering
in Ancient India

Design Criteria De-
velopment for
Bogota, Columbia,
S. America

Role of WHO in the
Control of Environ-
mental Pollution

Ground Water De-
velopment Course

Reaction in Chlori-
hation

Reclamation of
FEffluents

Digital Computers—
Application in
Engg. Analysis

Disinfection

Opportunities in
Chemical Engi-
neering

Life at Harvard

Conference of Di-
rectors of CSIR Na-
tional! Laboratories

MR. AW, DESH-
PANDE, CPHERI

ERNEST LEFFEL,
Consulting Engr.,
Boston, U.8.A.

DR. PAVANELILO,
Head of the Environ-
mental Pollution,
WHO

PROF. R.D. SINGER,
Univ. of Minnesota,
UBS.A.

PROF. J.C. MORRIS,
WHO Expert

DR. G.J. MOHANRAO,
Scientist, CPHERI

PROF. ROBERT E.
ARCHER, IIT, Kanpur

PROF. J.C. MORRIS,
WHO Expert

PROF. DRYDEM, Vi-
siting Prof. In Chem,
Engeg. from Ohio, USA
at IIT, Kanpur

PROF. J.C, MORRIS,
WHO Expert

SHRI R.S. MEHTA,
Director. CPHERI



| APPENDIX VI

LIBRARY
Total Nos.
1. Books & Bound Volumes 5,703
2. Journals Subscribed for Headquarlers 165
3. Journals Subscribed for Field
Laboratories (11 Nos.) 12 each
4. Journal Received on Exchange Basis 22
5. No. of Photostat Copies and Reprints 774
6. No. of Pamphlets 460
APPENDIX VII
STAFF POSITION
DIRECTOR

Shri R.S. Mehta

I A

1)

(
7.

10.

SCIENTISTS

Prof. M.V. Bopardikar
Shri J.M. Dave

Dr. G.J. Mohanrao

Dr, NU. Rao

Dr. G.K. Seth

Dr. S.V. Ganapati

Resigned w.e.f. 12-3-65)

Dr., AK, Anwikar
Shri C.V. Sabnis

Dr. CA. Sastry

Shri R.N. Chakrabarty

11.

12,
13.
14.
15.
16,
17.
18.
19.
20.
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Dr. B.D. Rawal
(Resigned w.ef. 8-1-65)
Shri S.R. Kshirsagar
Shri J.8. Jain
Dr. J K, Bewtra
Dr. J.5.5. Lakshminarayana
Dr. P.V.R. Subrahmanyam
Shri K.R. Bulusu
Shri Y.S. Murthy
Shri S, Rajagopalan
Shri J. M. Tuli



21.
22.
23.
24.
25.
26,
21.
28.
29.
30,
31.
32
33.

S ol

—
e o

11.
12.
13.
14.

Shri M.V. Srinivasan 34. Shri M. Parabrahmam

Shri D, Raguraman 35. Shri N.M. Parhad
Shri N, Dutta 36. Shri V. Chalapatirao
Shri K.P. Krishnamoorthy 37. Shri RK, Saraf

Shri R.P, Mishra 34. Shri AKX, Seth

Shri 5.H. Godbole 39. Shri AK. Basu

Shri S.B. Dabadghao 40, S5hri D. Seethapathirao
Dr. M.G. George 41. Shri T.G. Padmanabhan
Dr. K.L. Saxena 42. Shri LP, Bahri

Dr. W.M, Deshpande 43. Shri R.S. Dhaneshwar
Shri R. Paramsivam 44, Prof. M.A. Moghe
Shri J.S. Gadgil (Retired Scientists)

Shri H.C. Arora

SENIOR SCIENTIFIC/TECHNICAL ASSISTANTS

Shri T.K. Srinivasan 15. Shri S.K. Shrivastava
Shri B.N. Pathak 6. Shri V.P. Thergaonkar
Shri T.S. Bhakuni i, Smt. LS. Jayangoudar
Shri 5K, Titus 18. Shri L.N. Sharma

Shri M.D. Patil 1Y. Shri 1.P.S. Prasada Rao
Shri P.K. Yennawar 20. Shri AW. Deshpande
Shri K.R. Khan 21. Shri P.V.R.C. Panicker
Shri A.Q. Khan Z2. Shri S.N. Dabadghaonkar
Shri 8.8, Mudri 23. Shri M.V. Badwe

Dr. S.K. Meghal 24. Shri V.R. Apte
(Resigned w.ef. 31-8-64) 25. Shri V.R. Bhave

Shri C.S.G. Rao 26. Shri Thomas Koshy
Shri R.K. Pandit 27. Shri H.J. Patil

Shri N.S. Phadke 28. Shri Y.N. Murty

Shri N.K. Kaushik 29. Shri S8.G. Bhat

JUNIOR SCIENTIFIC/TECHNICAL ASSISTANTS

Shri M.R. Bodhmage 4, Shri P. Kumaran
Shri V. Kothandaraman 5. Shri Mchinder Singh
Miss Rekha Mitra (Resigned w.e.f, 6-7-64)
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10.

11.

12.

13,
14.
15.

16.

17

18

19.
20.
2L
22.

23.

41,
12,
43.
44,

o o e o

Shri 8.B. Deshmukh
Kumari R. Nagalakshmi
Shri V.L. Pampattiwar
Shri G.K. Kale

Shri M.N. Shrivastava
Shri G.Rajagopal

Shri K. Srinivasan

Shri 5.G. Shaikh

Shri Ahmed Khan

Shri K.M. Aboo

Shri R.5. Varde

Shri 5. Hussainy
Kumari 5.J. illavia

Shri T K. Reddy

Shri S.5. Murthy

Shri L. Shantikumar
Shri K.N. Radhakrishnan
{Resigned woed, 1-12-64)
Kumari J.M. Deshpande

Kumari S.W. Shende
Kumari KW, Choudhary
Shri B.K. Lonsane

Shri B, Sivasubramaniyam
Shri 8.C. Shrivastava
(Resigned w.e.f. 31-10-64)
Shri S.P. Gupta

Shri A K. Dey

Shri B. Nagabhushan
Shri R.S. Somyajulu
Shri Harish Chandra
Shri S.K. Jalhona

Shri T.N.C. Ramaprasad
Shri T. Venkateswaruiu
Kumari D. Shah

Shii Thumas Joseph
Shri S.K. Kesarwani

Shri E.P1. Sundersiagh

AUXILIARY TECHN]ICAL

Shri N.M, Narsimhan
Shri P.Y. Khanapurkar
Shri N, Narayana

Shri G.T. Kale

45,
46.
47,
48,

Shri 5.5, Sethuraman
Shri G.L. Banerjee
Shri HV. Garde
Shri S.K. Sharma

ADMINISTRATIVE AND HOUSE KEEPING

Shri M.G. Thakar 7.
(Relieved on transfer 3.
(w.e.l. 24-10-64) 9.
Shri Naseeruddin Ahmad 10.
shri A, Venkatraman 11,
Shri N.S. Anand 12.
Shri Mangal Prasad 13.

Swri SN, Nayar

a1

Shri R.N. Sharma
Shri T. Rajagopaian
Shri H. Prasad

Shri V. Desikachari
Shri M.A. Baig
Smt. I. D'Souza
Shri J.H. Govind



APPENDIX VI

BUDGET
1964-1965
Nature of grant Sanctioned Revised Actual Expen-
Amount Estimate diture (Rupees
(Rupees in in Lakhs)
Lakhs)
Recurring grant 18.700 21.879 19.736
Capital grant 5.910 9.650 5414
Pilot-Plant grant 0.500 1.230 0.464
APPENDIX IX
DISTINGUISHED VISITORS
S.No. Name Address Date
1. C.D. Parker Member, Water Science
Institute, Australia 3-7-1064
2. Shri DM, Knex 6, Farizabad Road,
Lucknow (U.P.) 28-10-1964

3. Edurin V. Abbots Friends Rural Centre,
Rasulia, Hoshangabad,

(M.P.) -do-
4, David B. Willets WHOQ Resident Engineer,
1, Garstin Pl. Calcutta-1 -do-

5. Rexford D. Singer School of Public Health,
University of Minnesota 12-2-1965

6. Robert R. Harris U.S. Embassy, AID/H,
Pandara Flats, New Delhi 12-2-1965

7. Renato Pavranello WHQO, Geneva,

Switzerland 12-2-1965
8. Shri K.L. Raec Union Minister of

Irrigation & Power,

New Delhi 19-1-1965
9. Shri M.R. Chopra Chairman, Central Water

& Power Comimission 19-1-1965
10. Shri N.G.K. Murti C.E. Maharashtra 19-1-1965
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