:if’ SURAT MUNICIPAL CORPORATION

PERFORMANCE EVALUATION REPORT FOR 40 ML.D
CAPACITY TERTIARY SEWAGE TREATMENT PLANT
AT BAMROLI FOR SURAT MUNICIPAL CORPORATION




CONTENTS

SR. NO. CONTENT
BASIC DATA
1 BACKGROUND
2 PLANING AND IMPLEMENTATION PERFORMANCE
3 DESIGN
B ACHIEVEMENT OF PROJECT PURPOSE
5 ISSUES, LESSON LERNED AND FOLLOW-UP ACTIONS
6 OVERALL ASSESSMENT




BASIC DATA

TERTIARY SEWAGE TREATMENT PLANT, BAMROLI

Capacity of the plant

Contractor

Capital Project Cost

Present Fresh Water
Cost to Industries
Recycle water Supply
Base Rate

Recycle water Supply Rate

In 2018

40 MLD

M/s Enviro Control Associates (I) Pvt. Ltd,
Surat

Rs. 85.10 Crores

(100% Funded by Govemment of Gujarat
(CoG))

Rs. 23/KL

Rs. 18.20/KL

(Yearly Increment on RBI Indexation base)

Rs. 25.13/KL



1.

BACKGROUND

Surat city

Surat is located in west of Indian state of Gujarat. It is located on the bank of Tapi
River. It is a dynamic city of India and commercial centre of textiles and diamond

industries.

Project

The project consisted of converting treated sewage from secondary treatment plant
with tertiary treatment to industrial grade water for supply to Pandesara Industrial
Estate.

Project Concept

To Design, Build & Operate 40 MLD capacity Tertiary Sewage Treatment Plant to
treat 100 MLD of secondary treated sewage from Bamroli Sewage Treatment Plant to
generate 40 MLD of Industrial Grade Water to supply to Pandesara Industrial Estate
within the Surat Municipal Corporation.

PLANING AND IMPLEMENTATION

The Pandesara Industrial Estate is located only 5 Km away from the 100 MLD
capacity Sewage Treatment Plant at Bamroli. Hence, SMC decided to set up a 40

Bamroli Sewage Treatment Plant to supply Industrial Grade Water to Pandesara
Industrial Estate.

For mutual benefit of SMC & Pandesara Industries, both the parties executed M.O.U.
in the year 2013-14 to supply 40 MLD of tertiary treatcd sewage supplemented with
potable grade of water to meet the industrial water demand separately potable grade
water for domestic use (drinking etc.) by industrial employees and workers etc.

Initially Project was planned to be executed using Public Private Partnership (PPPO
model. Asian Development Bank (ADB) had prepared the report including a revenue
model. Tender was also invited to carry out the project on this model where operating
agency was to make the investment, operate and maintain the plant and collect the
user charges from end users. Part of revenue was to be shared with to SMC.

Considering the technical experience available within SMC having experience of
operating more than 800 MLD water and sewage treatment plants and also the
financial model which could generate revenue for SMC in long term, SMC decided to
take up the project implementation including operation and maintenance on its own
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with generating regular income from the industry from sale of the industrial grade
water. to industries on agreed terms.

However, the structural and process design was vetted by technical and academic
institutions in Surat and Third Party Inspection Agency was cngaged for quality
Control. The project was funded under Swarnim Jayanti Mukhya Mantri Yojna
(SIMMSVY) of Government of Gujarat.

To implement the project, SMC invited tenders for Design, Build & Operate Tertiary
Treatment Plant to treat secondary treated water from Bamroli Sewage Treatment
Plant to generate Industrial Grade Water for Pandesara Industrial Estate on turnkey
basis including operation & maintenance of the plant for period of 10 years. After
evaluating various bids, the work was awarded to Enviro Control Associates (1) Pvt.
Ltd, Surat.

Under management & supervision of Surat Municipal Corporation, Enviro Control
Associates (1) Pvt. Ltd, Surat completed the project in February 2014.

DESIGN

The plant is designed to treat secondary treated sewage to obtain net output of 40
MLD of tertiary treated sewage. The characteristics of raw sewage, secondary treated
sewage and the tertiary treated — Industrial Grade water including the reject water
from the tertiary treatment plant were considered in the design.

Pretreatment stage is designed to remove suspended solids, colloidal matter and Silica
and in general making the treated sewage suitable for treatment by membrane
systems. This pretrcatment ensures longer life of the membranes and delivers

expected performance.

Chlorination is provided for effective control of bio-fouling in the Ultra Filtration
(UF) and Reverse Osmosis (RO) membrane system. The chlorination is done in the
existing chlorine contact tank to achieve combined chlorine concentration of 2-3 mg/l.
Free chlorine is harmful for RO membrane so low fouling RO membranes with
chloramines level of 3 mg/l in feed water are used in this plant. Proper monitoring
instrumentation and control system are provided.

An equalization tank is provided with aeration for mixing to permit a reasonably
constant flow of sewage of more or less uniform quality through the plant. Aeration
also keeps the suspended solids in suspension and prevents sewage from becoming

septic..



The ultra-filtration stage is provided to condition the combined treated waste water so
that the reverse osmosis plant will operate with as little downtime for cleaning in
place as possible.

Thin Film Compoesitc Semi Permeable Membranes under the influence of cxtemnal
pressure will undergo the process of Reverse Osmosis where water with high Total
Dissolved Solids (TDS) is separated into very low TDS permeate (more than 99%
salinity rejection) and very high TDS reject streams.

The reject from UF/RO is subjected to chemical treatment for reduction of Suspended
Solids and Biochemical Oxygen Demand (BOD). For this chemical treatment, the
reject flow is pumped to flash mixer units having 60 Sec. of retention time and then to
the flocculator having 30 Min. of retention time. After flocculation, the reject flow is
taken to the clarifier units and then led to existing treated sewage disposal line for
final disposal. The sludge from the clarifiers is taken to Belt Filter Press system for
dewatering.

. ACHIEVEMENT OF PROJECT PURPOSE

After commissioning of Tertiary Treatment Plant at Bamroli and after the initial trial-
run period of 3 months, SMC is successfully delivering the desired quality and
quantity of recycled & treated water supply for intended industrial reuse.

This has resulted in saving of about 40 MLD potable water, which was earlier
supplied to Pandesara industries and permitted increase in potable water supply to the
citizens of new areas of Surat.

Revenue income from the water supply is also as expected. The rate for potable water
is Rs.25.13/- per kl and the base rate of tertiary treated water was Rs.18.20/- per kl
with indexation base rise every year. The weighted average rate is now being
considered as per the actual consumption. Meter reading, checking, monitoring &
surveillance activities are performed regularly by SMC. Computerized bills are
generated and issued bi-monthly.



Plant performance is presented in the following table.

Sr. Parameter Unit Feed water/ | Tertiary Treated Actual
No. Secondary Industrial Grade| achieved
Treated Sewage Water standards
1 [ Colour Hazen units 55 <5 <5
2 | Turbidity NTU 16 <5 <5
3 |pH - 6.5-7.5 6.0-7.5 6.0-75
4 |Total Hardness as CaCO3 mg/l 750 <300 <300
5 |lIronas Fe mg/l 0.63 <0.25 <0.25
6 | Manganese as Mn. mg/l 0.12 <0.10 <0.10
7 |TDS mg/l 2100 <500 <500
8§ |BODS mg/1 20 3 <5
9 |COD mg/l 100 <50 <50
10 | Suspended Solids mg/l 30 <2 <2
11 | Total Nitrogen as N mg/l 14 <10 <10
12 | Total Phosphorus mg/l 8 <6 <6

The most advantageous result of implementation of this project is its contribution towards
reducing the dependency on conventional resources of water for the benefit of environment.

THE FOLLOWING

INITIATIVE

MAIN OBJECTIVES ARE

e Reduce diversion of drinking water for industrial purposes.

ACHIEVED BY THIS

e Contribute towards reducing the dependency on conventional sources of

water.

e Conserve valuable ground water resources for future generation.

e Facilitate reuse & recycling of wastewater with guaranteed revenue generation
for Surat Municipal Corporation.




5. LESSONS LERNED AND FOLLOW-UP ACTIONS

The lessons learned from the implementation of this project are discussed below.

* The quality and quantity of sewage reaching to STP should not have much
variation /fluctuation.,

e There should not be any illegal discharge of industrial waste in to the sewage and
if detected the problems should be urgently addressed.

e A buffer tank is required to maintain continuous supply to the tertiary plant.

e There should be uninterrupted power supply to the plant to permit continuous
operation of the plant.

e As far as possible, long term Operation & Maintenance of the plant should be
with the agency that has set up the plant.

e The proper treatment of reject water after Tertiary Treatment shall be properly
planned.

e The secondary sewage treatment plant should be operated such that the outlet
parameters of secondary treated water match with the acceptable inlet parameters
of Tertiary Treatment Plant and for that comprehensive Operation & Maintenance
up to Tertiary Treatment Plant should be given to single agency.

e As on-site components like UF/RO are imported from other countries it is
necessary to develop in-house capability through staff training etc. to avoid
dependency on foreign suppliers.
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The Information and details shared above are based on disoussion with drainage
department of Surat Municipal Corporation and subsequent site visit to the plant.

Many national level and even international level dignitaries / representatives have
visited this plant and appreciated its operation and sugpested that such pianis shouid
be replicated nationwide.

It has been observed that for successful implementation of the tertiary treatment plant
efficiency of secondary level treatment is very critical. So before implementation of
tertiary level or higher-level treatment, it is necessary (o maintain the output quality of
secondary treatment which becomes input to the TTP.

The plant is being operated on completely atomized mode with minute quality control
and therefore, it has been maintaining desired output level successfully. The overall
performance of the plant is excellent including operation, maintenance, management
and house-keeping. -

The economics or the viability of such plant will vary from place to place depending
on user location, user requirement etc and warrants a detailed techno-economic
analysis to establish its environmental acceptability and economic viability,

I sincerely hope and wish that such projects are implemented around the nation,
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Consulting Engineer




