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Abstract- Most of the water treatment plants are providechwite rapid sand filters. But because of improper
operations and inferior maintenance the filter badsunable to produce the appropriate qualitsafidt. The current
work is of the evaluation of filter beds and itgfpemance on the basis of its configuration antidte produced.
Along with this some modifications are also suggdsfor the better and easy operation and maintenahthe

same.
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1. INTRODUCTION
Most of the Municipal towns have been covered with
drinking water supply schemes and conventional
treatment plants. Having lost their significance to
turn out safe drinking water for rapidly growing
townships in required quantity, remodeling and
rehabilitation of the systems has become inevitable
(Shangarpawar and Kulkarni, 1993). But it needs a
very careful evaluation of various processes and
operations offered at the plant.
Evaluation of the existing plant at is a multifold
study. The current paper focuses on the attempt
made to evaluate a suitability of filter media us$ed
filtration and the performance evaluation of thmea
Different parameters considered for the evaluation
included the effective size and coefficient of
uniformity of the filter media, ripening period, é&n
overall performance.

2. OBJECTIVES OF THE WORK

1. To find out the configuration of filter media by
determining the effective size and coefficient of
uniformity of the filter media.

2. To assess the material suitability by acid test.

3. To evaluate the performance of the filter by
monitoring the turbidity of the filtrate for
complete filter run.

4. To suggest the remedial
improvement of performance.

measures for the

3. METHODOLOGY ADOPTED:
To fulfill the objectives following methodology was
adopted...
1. The sampling of the media was done by
extracting the sample for full depth of filter.

2. Acid test was taken for small representative
sample of the media.

3. The samples of the filtrate was taken with an
interval of min until the filter is able to produce
an acceptable quality of water(i.e. turbidity less
than 5 NTU) and afterwards per 30 min.

4. The possible remedial measures were suggested
with the help of literature reviewed.

4. RESULTS AND DISCUSSIONS:

The WTP has four rapid sand filters. The
structure was in good condition, but the rate
controllers were out of order. The equipments ueed
indicate head loss were also not in working cooditi
The filter was suffering from the problems like bed
cracking, mud ball problem, short circuiting ofwlp
slime growth etc. frequent bed chocking was another
problem faced by the plant. An up to date labosator
for continuous testing of raw as well as treatetewa
is a prime requirement of any WTP. Same was
missing at existing WTP.

Fig. 1 Rapid sand filter
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After doing the characterization of sand
from various beds the findings were as followed...

Table 1. Characterization of sand beds
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After doing the characterization of sand from vasio
beds the findings were as followed...

The effective size was in between 0.64 to
1.05mm. and the coefficient of uniformity was found
between 2.074 to 2.679 for four existing beds.

The sand in filter beds was much coarser
and was not effective in screening of fine flocany
coarser particles received from clariflocculateheT
higher coefficient of uniformity was also affecting
the rate of filtration adversely. The process ofkba
washing also was not properly followed.

The observations recorded at the performance
evaluations are as follows...

Time Influent Effluent
Turbidity Turbidity
(NTU) (NTU)
Fig. 4 Head loss indicators 0 12.5 33.9
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1 12.5 34.9 51 10.9 11.2
2 12.5 26.3 52 10.9 10.1
3 125 22.1 53 10.9 9
4 12.5 18.2 54 10.9 9.2
5 16.3 19.6 55 11.3 13
6 16.3 20.5 56 11.3 8
7 16.3 18.4 57 11.3 9.2
8 16.3 16.3 58 11.3 9.5
9 16.3 14.8 59 11.3 11
10 15.8 18.5 60 12 10.9
11 15.8 14.4 61 12 9.8
12 15.8 15.1 62 12 9.6
13 15.8 13 63 12 9
14 15.8 13.4 64 12 8.8
15 18.2 13 65 11.7 7.9
16 18.2 12.7 66 11.7 7.2
17 18.2 111 67 11.7 9.6
18 18.2 12.7 68 11.7 10.6
19 18.2 12.7 69 11.7 10.5
20 14 12.3 70 10.5 9.5
21 14 11.6 71 10.5 8.8
22 14 12.1 72 10.5 9.8
23 14 12.6 73 10.5 9.3
24 14 115 74 10.5 9.7
25 12.7 10.6 75 9.6 7
26 12.7 10.5 76 9.6 6.7
27 12.7 10.9 77 9.6 7.4
28 12.7 10.9 78 9.6 9.1
29 12.7 10.8 79 9.6 9.3
30 12.7 135 80 9.5 8
31 12.7 9.9 81 9.5 9.9
32 12.7 10.9 82 9.5 10.7
33 12.7 12.1 83 9.5 10.5
34 12.7 11.9 84 9.5 7.2
35 11.6 13 85 10 10.4
36 11.6 14.4 86 10 7
37 11.6 12.6 87 10 8.8
38 11.6 10.6 88 10 7
39 11.6 9.6 89 10 9.3
40 8 11 90 9.3 7.2
41 8 9.1 91 9.3 9.2
42 8 10.4 92 9.3 9.5
43 8 12 93 9.3 8.6
44 8 10.2 94 9.3 10.4
45 6.6 10.8 95 9 7
46 6.6 10.7 96 9 9.4
47 6.6 10.9 97 9 7.3
48 6.6 10.1 98 9 7
49 6.6 9.3 99 9 5.8
50 10.9 12 100 9.7 6.3
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101 9.7 7.3
102 9.7 7.9
103 9.7 6.5
104 9.7 6.2
105 9.2 6

106 9.2 54
107 9.2 5.5
108 9.2 5.7
109 9.2 51
110 9.5 5

111 9.5 5.2
112 9.5 54
113 9.5 5

114 9.5 5

115 9.3 4.9
116 9.3 4.4
117 9.3 5.1
118 9.3 4.7
119 9.3 4.4
120 9.3 4.6
180 9.7 4.9
240 10.2 5.3
300 9.8 4.8
360 10.8 4.7
420 9.7 5.2
480 8.9 5.5
540 9.9 4.3
600 10.3 5.6
660 10.7 6.1
720 10.1 6.3

Turbidity v/s Time

Turbidity (NTU)

e
e Sy
T T T 1
Time (MIN)
—o— Inffluent Turbidity Effluent Turbidity

Turbidity v/s Time

From the performance analysis of existing water
treatment plant.it was observed that the ripening

period , that is time taken to acceptable limitins
between 40min to 110min. This shows that the
overall filtrate quality is affected adversely. Bvat
the end of filter run the break-through was ocaiirre

Suggested modifications...

The rapid sand filter beds were proposed to be
modified by using the method of capping. Capping of
filter using anthracite coal can be effectively dises

a mean of capacity augmentation of existing rapid
sand filter. 20cm anthracite coal (0.91 ES) anat@0
sand (0.69 ES) were found to be the best suited
(S.M.Al-Rawi, 2009). So same configuration was
proposed.Pilot tests were advised to run befongaact
implementation to ensure that a reduction in the
depth of the finer sand does not adversely affeet t
quality of the effluent. The under drain system was
proposed to change completely as its useful life wa
over. The proposed under drain system consisted the
provision of 2 manifolds of 60 cm dia, along with
laterals of 90mm dia at 275mm c/c. the perforatbn

12 mm dia were proposed with centre to centre
distance of 130 mm.

As the rate of flow controller usually
become defunct with in very short time. Similarly,
the head loss gauges also go out of order in short
span of time. Under such circumstances, proper
control of filtration is almost lost and their opdon
is carried out in an ad hoc manner. So it was
proposed to convert the filter into variable head
declining rate filter with simple modifications talet
and outlet as described below. (Dabhadgaonkar,
2004)

Modifications to inlet:

i Remove the filter inlet valve.

ii. Connect a drop pipe assembly (DPA)
comprising of suitable length drop pipe with
90° bend at its lower and upper ends.

iii. Connect the dismantled sluice valve to the
bottom 96 bend.

iv. Connect the upper end of DPA to the filter
inlet channel.

V. Provide proper clamps to hold the DPA
firmly to the filter.

Modifications to outlet:

i Flow restrictor:

It is desirable to incorporate a ‘flow

restrictor’ in the filter water outlet line to

limit the maximum filtration rate. This was
achieved by proposing a butterfly valve at
outlet.

ii. Filtered water outlet weir:
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The level of outlet weir was proposed to keep-
300 mm above the unexpded sand surface. Tl
new sill level in control chamber could easily
established by erecting a partition wall in

chamber (without dismantling the existing we
This was insuring total elimination of negative &

Head loss measurement:
i. Fix a 1520 mm dia. transparent plastic or gl
tube to show the water level in filter b
ii. Fix another 1320 mm dia. transparent plastic
glass tube on the filtered water pipe line after
valves.
The head loss in the filter is the difference ekls in
the above piezometer tubes at the rate of
corresponding to the head over the sill of weithia
control chamber.
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Fig. 1
Schematic presentation of inlet modification section across
gullet
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Fig. 2
Schematic presentation of inlet meodification section
along gullet

Fig.5 Schematic representation of inlet modifica
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Fig. 3
Schematic presentation of outlet modification
section along gullet

Fig.6 Schematic representation of out
modificatior

5. CONCLUSION
The majorfindings of the study were as follows
1) The filter bed was in need of immedii
maintenance.
2) The ripening period was very high a
affecting the overall water quality advers
3) The media gradation was not proper
proposed to change totally with new saor with
proper mixing with finer sand to achieve pro
gradation.
4) Rate of filtration can be increased by the
capping of media.
5)The filters canto be converted to variable he
declining rate filters with modificion to inlets and
outlet to eliminate the use of ‘rate of flow coried.

REFERENCES

[1] B.C. Punmia., Water supply engineeril’
Laxmi Publications (P) Ltd, 3- 360, 1995.

[2] Dabhadgaonkar S.M. (2004) “Rehabilitation
conventional RSF & defunct ratcontroller
variable head declining rate filter” Journal
Indian water works association, Vol., 36(4),
265-270.

[3] Kardile S. J. &Gajendragadakar, S. K. (199
Evalution of performance of new technologies
high rate unconventional simplified plant
Trimbakeshwar” Journal of Indian Water wol
Association , Vol. 25(1) 452.

62



(8]
[9]

International Journal of Research in Advent Tecbggl(E-ISSN: 2321-9637)

Special Issue
National Conference
“VishwaCon'16”, 19 March 2016

Nick Pizzi (2000), Optimizing your plant's
filter performancé American Water Works
Association.

Po-Hsun Lin, et al.(May 2011)Comparison of
the ability of three coagulants to enhance filter
performancé The Journal of Environmental
Engineering

Po-HsunLin(2012Enhanced particle capture
through aluminum hydroside addition to pores in
sand media” Journal of environmental
engineering.

S. K. Garg, Water supply engineerifigkhanna
Publishers, 406-471, 1977.

Qasim, S.R., Motley E.M., &G.Zhu, Water
works Engineering, PHI Private Ltd.,2002.

Zane Satterfield et al. (2005) Fiiter
Backwashing”the tech brief published by The
National Environmental Service Center at West
Virginia University.

63



