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Abstract
The present study is focused on a Common Effluent Treatment Plant (CETP) located at Umaraya, District Baroda. Waste water from
about thirty five small and medium scale industries majorly comprising of chemical manufacturing and pharmaceutical industries are
treated in this CETP. The study here is aimed for providing economic feasibility report of the proposed physicochemical process
replacing the conventional biological treatment in the CETP. It has been suggested to replace by advanced oxidation and filtration
units. The cost estimation consisting of capital cost, materials cost and operation and maintenance cost were carried out for the
proposed structure. The feasibility studies conducted shows that replacement with the proposed treatment system is technically

feasible but expensive.

Index Terms: CETP, Physicochemical process, Feasibility studies, Fenton’s Reagent

1. INTRODUCTION

During the last few years the concept of CETP for the
different small and medium scale industrial estates in the
Guijarat state has developed with a great speed. One of these
CETP has been established for the cluster of industries in
western side of Baroda district particularly between Padra
Taluka and Jambusar Taluka. M/s Enviro Infrastructure Co.
Ltd. (EICL), village Umaraya, Taluka Padra has set up a
Common Effluent Treatment Plant (CETP). The plant is
located on Effluent Channel Road. The CETP was
commissioned on 1st May 2000. CETP was set up to cater
Small and Medium scale industries situated in and around
Padra & Jambusar Districts.

These small scale industries go on expanding and as per the
market demand they change their processes also. Therefore the
composite wastewater strength on which a CETP is designed
is also getting changed in every couple of years. Because of
these changes in the parameters of the composite wastewater it
is observed that the present CETP is not able to treat the
composite effluent in an efficient manner. It may happen that
the entire biological treatment along with the primary
treatment also gets totally and /or partially disturbed. The
study here is aimed for providing economic feasibility report
of the proposed physicochemical process replacing the
conventional biological treatment in the CETP.

1.1 Field Study

At present, there are 52 member units, out of which only 35
member industries are discharging their waste water at CETP.
As only 35 industries are working the study is carried out only

for composite waste water of these industries, discharged into
equalization tank of CETP. The following Table 1 shows the
type of industries and their effluent contributions.

Table -1: Category of Industries and their contribution to the

CETP
Sr No of Effluent
NO‘ Category Industri flow
es (m/d)
1 _Chemlt_:al manufacturing 25 144
industries
2 | Pharmaceutical industries 8 446
3 _Glass manufacturlng 1 10
industries
4 | Others 1 0.4
Total flow 600.4

1.2 Present Condition of the CETP

CETP at Umaraya is provided for treatment of about 52
member industries. The present CETP is designed for 2250
m3/d of flow. The present CETP needs modification because
though the quantity of flow is very less (600.4 m3/d) than the
designed capacity, the parameters like COD, BOD, NH3-N,
SS and oil & grease after final treatment comes out to be
450,150, 87.8, 484 and 25mg/L respectively which do not
meet the GPCB disposal standard into ECP which are
250,100, 50, 100 and 20 mg/L respectively.

The effluent is received from different industries through a
rubber lined tanker. Before the effluent is loaded in the
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equalization tank, the effluent parameters are measured and
then only effluent is loaded in the equalization tank. From
here, the effluent is lifted to Flash Mixer. At this tank,
continuous dosing of hydrated lime and Aluminum Sulfate
(Alum) slurry is added for flocculation and coagulation. After
mixing, the effluent is transferred to Primary Settling Tank. As
per original treatment scheme (2250 m3/day), two stage
Aeration followed by Secondary Clarifier treatment process
was provided. As the present effluent quantity is very less only
one compartment of Aeration Tank is used. At tertiary
treatment level, four Dual Media Filter tanks and chlorination
unit is provided. Due to high COD load which is more than
1500 mg/L the conventional biological treatment system
provided here is unable to treat the wastewater up to disposal
standards.

2. FEASIBILITY STUDIES

A detailed overview of current scenario based on conventional
biological treatment system clearly indicates effluent disposal
problems at the CETP. During the course of study and CETP
visits undertaken, various samples of wastewater were
collected and evaluated at the laboratory. These samples were
subjected to advanced oxidation process using Fenton’s
reagent and filtration by ordinary charcoal [1, 2, 3]. The
results obtained were highly satisfying and important
parameters like COD, BOD, NH3-N, SS and oil & grease after
filtration complied with the disposal standards of ECP.
Therefore we have suggested modification of CETP by
advanced oxidation and filtration units [6, 7]. The following
Table 2 shows existing system and proposed system.

Table -2: Existing Treatment System (For The Present Flow) And Proposed Treatment (For Design Flow) Scheme

Ii;' Existing facility Proposed facility Comment
Equalization tank -
1 Existing : 2 no. _ Existing (RCC structure)
2 ér';lp';fe:-sg I#(t;son tank 2 tanks are to be constructed with acid
_ Volume : 24 m? of each proof wall (RCC structure)
Fenton’s Reagent sol. Tank
3 _ Proposed: 2 nos. Proposed (RCC structure)
Volume : 24 m? of each
4 Flash mixer Proposed: 3 nos. Existing (RCC structure) two additional
Existing : 3 no. Volume : 25 m® of each mixer required
1 N NaOH sol. Tank
5 él)\(li;lie:]OHls (:]Iotank Proposed: 2 nos. Existing (RCC structure)
g-2no. Volume : 24 m? of each
Primary settling tank .
6 Existing 1 1o _ Existing (RCC structure)
Secondary settling tank .
10 Existing: 2 nos. _ Existing (RCC structure)
Collection sump _
11 (existing 2 no) _ Existing (RCC structure)
Dual media filtration Ordinary Charcoal filtration . S
12 Existing no. of column: 4 Existing : 4 columns Proposed ( simple charcoal filtration)
Final disposal sump -
13 Existing: 1 no. _ Existing (RCC structure)
14 | Sludge drying bed - Existing (RCC structure)

2.1 Cost Estimation

Based on the above design approximate cost estimation was
carried out for additional necessary treatment unit and the
operation and maintenance cost for all the units to run the
plant successfully.

2.1.1 Capital Cost

In the capital cost only the cost of the additional treatment
units which are to be proposed is considered. The following
costs have been assumed:
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e Cost for RCC Tank: Rs. 5/L of volume
e Cost of Acid proofing material for RCC Tank: Rs. 3/L of

volume
Table -3: Capital Cost for Units to be constructed
ST Units No. Dimension Volu3me Cost (Rs) Remark
No. (m°)
1 | Equalization tank 2 28x14x3 1176 ~ RCC structure
(existing)
1 N HCL solution 49x1000x8 RCC structure
2 Tank 2 3.5x3.5x2 49 = 392000 (proposed)
Fenton’s Reagent solution 49x1000x8 RCC structure
3 tank 2 3.5x3.5x2 49 =392000 (proposed)
. . @=15 RCC structure
5 Primary settling tank 1 D = 3.85 680 _ (existing)
1 N NaOH 49x1000x8 HDPE material
6 Solution tank 2 3.5X3.5%2 49 =392000 proposed
1 N HCL mixing tank for 63.88x1000x5 RCC structure
7 pH adjustment 1 4.4x4.4x3.3 63.88 = 319400 (prOpOSEd)
8 | 1N NaOH mixing tank 2 16x16x2.6 | 00280f _ RCC structure
each (existing)
. @=10 RCC structure
9 Secondary settling tank 2 D=36 282 of each _ (existing)
. @=14 RCC structure
11 | Collection sump 1 D=3 460 _ (existing)
12 Simple charcoal 4 @=25 17.2 of Sand column
Filtration column D=35 each - (proposed)
Final disposal @=14 RCC structure
13 Sump 1 D=3 460 - (existing)
14 | Sludge drying bed 4 18x12x4 864 _ Existing
Total 14,95,400
+ 10% piping cost 1,49,540
Total cost 16,44,940

2.1.2 Operation and Maintenance Cost

In the operation and maintenance cost, all electrical and
mechanical accessories of each unit (existing and proposed)
were considered necessary to run the plant efficiently.

Table -4: Operations and Maintenance Cost of Each Unit

Sr. No.

Units

Cost (Rs.)

Pump

1 N HCL solution tank
1 Motor : 2 no-0.5 HP

. 2no-3HP

2 X .5 x0.746x24x5=89.52
2 X 3x0.746 x 5x24=537.12
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1 N HCL mixing Tank
2 Motor : 1 no-0.5 HP
pump : 1no-3 HP

0.5x.746 x5 x 24 =44.76
3 x0.746 x 5x24 = 268.56

3 Motor : 2 no-0.5 HP
Pump : 2 no-3 HP

Fenton’s Reagent solution tank

2x0.5x0.746 x 5x24= 89.52
2x 3 x0.746 x 5x24=537.12

Fenton’s Reagent mixing unit
4 Motor : 1 no-5 HP
1no-5HP

0.5x0.746 x 5x24 = 44.76
5x0.746 x 5x24 = 447.6

1 N NaOH solution Tank
5 | pump: 1no-3HP

3Xx0.746 x 5 x24= 268.56

1 N NaOH mixing tank
6 | Motor: 1 n0-0.5 HP

0.5x0.746 x 5x24 = 44.76

Total power cost

Rs. 1.98 per day / m® of flow

Total monthly power cost

1.98x1200x30 = Rs 71280

2.1.3 Material Cost

Sr. . Quantity Cost of

No. Material Required Quantity Total Cost

1 INHCL | 24000 L/day | 12.5Rs/L | 300000 Rs

2 Fenton’s | 51000 Liday | 160 Rs/kg | 384000 Rs
Reagent

3 1 N NaOH | 24000 L/day | 10.25Rs/L | 245760 Rs

3. RESULT

The approximate cost to be endured by the CETP for the
addition of oxidation and filtration units is shown as below:

1) Total construction cost = Rs.16,44,940

2) Material cost per month = Rs.9,29,760

3) Cost for power consumption = Rs.71280 per month

CONCLUSIONS

The feasibility studies conducted here shows that replacement
of conventional system with physicochemical is technically
feasible but expensive. The cost of construction, operation and
maintenance is much higher than the cost required operating
the conventional system.
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