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INTRODUCTION

The urban population of India according to the 

1961 census was roughly 78 millions distributed over 2561 

towns. Of these 671 toms have a protected water supply 

system ( Seminar on Water and Sewerage Works Financing and 

Management 1964). So, the need for water supply- and 

sewerage facilities to the remaining towns is bound to grow 

in dimensions and urgency in the next few years. But, it 

cannot be said that the operation and maintenance of many 

of the completed projects conform to a high level of 

efficiency or performance. Many of the Installations, 

particularly the medium and the small sized urban units 

suffer from lack of proper laboratory facilities and from 

lack of trained technicians to operate the plants for 

maximum economy and efficiency.

The Superintendent of Water Works in all the 

medium sized and smaller municipalities such as Ahmedabad, 

Bhavanagar, Baroda^Rajkot etc., are either civil, electri

cal or mechanical engineers who are interested only in 

seeing that raw water is pumped, a dose of alum is added 

to it, filters are run and washed and the final filtrate 

is chlorinated and sent to the town. No doubt the daily



operation data are carefully maintained in big leather- 

bound log books. No use is made of them. In short, the 

water works practice amounts to something like a ritual 

without a proper understanding of the hydrobiological, 

hydrochemical aspects of water purification. At Baroda the 

Water Works is being run in the same manner as stated 

above. The data for this paper have been taken for the 

first time from the Ibg-books of the Baroda Borough 

Municipality Water Works at Nimeta. An attempt has been 

made in this paper to describe the relation between the 

reservoir level, turbidity of raw and settled water, alum 

dose and the average number of hours per filter run per 

month during the last three years of 1962 to 1964. The 

utility and strategic importance of keeping an intelligent 

and faithful logging of the operation and performance of 

the different components of the Water Works system, day 

in and day out are indicated. How the log-sheet data can 

be made to reflect the degree of efficiency or performance 

of the plant and thereby how the plant performance can be 

maintained at a maximum efficiency are also shorn.

II t P re treatment Data

(a) Water level in the Ajwa reservoir (Table No.l)

Raw water for purification at the Nimeta Water 

Works is being dram from the Ajwa reservoir by gravity
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Fig. ,24. Graph showing the maximum, minimum and 
average monthly water levels in the 
Ajwa reservoir.
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through two cast iron pipes of 30" and 36" in diameter.
/

The average monthly level of water in the reservoir is 

shown in Table No. 1 and in Fig No. I. From a study of 

the two, it will be seen that there is a decrease in water 
levei as a result of evaporation and draw-off for the city 

water supply from January to July, when the lowest level 

is reached and thereafter there is a rise again due to 

southwest monsoon rains in July, August and September 

until the maximum level is reached usually in September. 

Then again, there is a gradual fall in level until the 

second lower minimum is reached in December. The quantity 

of water drawn per hour varied between 3,95,300 and 

4,00,000 gallons.

The actual maximum and minimum depths reached in 

the reservoir are given below:

TABLE NO. 1

Year Month Maximum 
R.L.in Actual 
ft. ft.

Month Minimum 
R.L.in Actual 
ft. ft.

1962 Sept. 211.75 28,75 July 203.04 20.04

1963 Sept. 211.05 28.05 July 202.52 19.52
1964 Sept. &jj October]} 208.20 25.20 June &j} 

July 5
204.10 21.10

— - — S S S S 5 5 2 5 5 il ii it ii ii

S S 3 * SB

ii ii it ii st e s =



(b) Turbidity of the Raw Water; 
(Table No.II Appendix)

Values for turbidity are quite useful for record

ing the quality of water used for purification. In the case 

of the Ajwa reservoir water turbidity is not due to vegetable 

biological growths like algae§ but it would appear that 

it is carrying finely divided silicious matter from the 

bottom of the reservoir, the state of division resembling 

that of eolloidal matter. The suspended matter in the 

water is almost due to zoo-plankton organisms as has been 

shown in Part I ( Sections A & B ) of this thesis.

The values were found to fluctuate widely as will 

be seen from the tabular statement and Fig. II.

TABU NO. 2

Year Month Maximum Value Month Minimum value

1962 August 300 ppm Jan to 5
April, Nov. jj 
to Dec. 5

10 ppm

1963 August 100 ppm Nov. to
Dec.

8 ppm

1964 August 46 ppm November 6 ppm

Generally the values for turbidity were found to be 

10 or lass than 10 ppm in January, February, March, April, 

October, November and December and higher than 10 ppm in the 

remaining five months of the year.
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Fig. 25. Graph showing the relation between the
dosages of alum for raw water, turbidity of 
raw and settled waters and the number of 
hours of filter run.



(c) Dosage of alum applied to raw water? 
( Table No.III Appendix )

As the turbidity of raw water was 10 ppm for about 
7 months in the year, and more than 10 ppm in the remaining 
months, alum was applied for 5-6 months only every year.
The dosage applied is shown in Table III and Fig. II. The 
maximum and minimum dosages applied are shown below:

TAB LB 10. 3

6
Year Month Maximum Month Minimum

1962 August 46.47ppm May, June, 
Sept.& Oct.

3.57 ppm

1963 June,July 
& August

25.02 ppm October 3.00 ppm

1964 June & 
August

14.30 ppm May,June & 
July

3.57 ppm

(d) Turbidity of the settled water before filtration:.... 4--C"faSle-NoTTrAiiSta)----- ---
The values for turbidity of the settled water were

also found to fluctuate as will be evident from the tabular
statement below and in Fig II.

TABLE NO. 4

Year Month Maximum Month Minimum
1962 June 30 ppm July,Aug.,Sept. 7.0 ppm
1963 May 23 ppm Oct® & November 6.0 ppm
1964 April 22 ppm December 3.0 ppm



The turbidity figures for the settled water were 
found to vary between 30 and 3 ppm. Really they were 
excellent and would seem to be ideal; and so one should 
expect the filters to work for several days at a stretch. 
Bat that was not so. The filter runs were not very long.

Ill Filtration Statistics
Monthly average number of hours per filter run:

( Table No. V. Appendix )

The monthly average number of hours per filter 
ran has been calculated for each month taking into account 
the number of hours worked by each filter every month.
The fluctuations in the values shown in Fig. II reveal 
interesting readings

TABLE NO. 5

Year Month Maximum
Hours

Month Minimum
Hours

Average for 
the year(Hrs.)

1962 December 171 June 19 67.3
1963 December ISO September 17 76.0
1964 March 168 September 33 88.7

The yearly average per run varied between 67.3
and 88.7 hours



IV DISCUSSION OF BISULTS:

A yearly may be roughly divided into two periods 

based on the monthly average turbidity values of the 
water. They ares (i) January, February, March, 

April, October, November and December, when the turbidity 
values of raw water are 10 ppm or less than 10 ppm. During 
these months alum is not applied to the raw water and the 
average filter runs are comparatively higher being between 

74 and 110 in 1962, between 61 and 98 in 1963 and between 

67 and 113 in 1964. During May, June, Jtiy, August and 
September when the monthly average turbidity values are 

greater than 10 ppm, the average filter runs varied 

between 23 and 44 hours in 1962, between 34 and 80 hours 
in 1963 and between 46 and 97 hours in 1964. It 

would appear in fact, that there is a gradual decrease 

from May to September. It is also during this period that 
alum is being added for clarification.

Taking the annual averages into consideration the 
average run of a filter is longest in 1964 being 88.7 hours 
and the least in 1962 being 67.3 hours. Therefore, the 
quantity of water filtered and used in 1964 must have been 
greater than that, in 1962, and consequently, there must 
have been less quantity of wash water used for back-washing 

of filters.
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7. SUMMARY

fhe economics of filtration statistics of 

Baroda Borough Water Supply for the three years 

1962, 1963 and 1964 are discussed. Of the three 

years the average number of hours of run per filter 

was greatest in 1964 and least in 1962. So, the 

quantity of wash-water used for back-washing of 

the six rapid sand filters should have been much 

less in 1964 than in 1962.

***************
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