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REPORT ON CROSS LEARNING

EXPOSURE VISIT TO TELANGANA

As part of the Capacity Building Programme of AMRUT, a team
consisting of ten members were assigned with the cross learning
exposure visits across Telangana for providing opportunity for the
selected participants to see the FSTPs in Warangal, Nallacheruvu
and STP at Amberpet, Hydrabad. This site visit was arranged by
the State Mission Management Unit (SMMU), AMRUT to see the
technology adopted in Telangana for various FSTPs, O&M provi-
sions provided, merits & demerits of the systems in Kerala com-
pared to Telangana and to explore the reuse of the treated sewage
effluent from plants.

The first site visit programme was held during 21st to 22nd Decem-
ber 2021 covering Hydrabad and Warrangal districts of Telangana
State. This report summarises the overall programme, observations
and findings and recommendations arrived at.

Day 1:21-12-2021 FSTP at Warangal

Visit to Thermal FSTP at Warangal ( Pyrolysis based)of capacity
15KLD. This project is a pilot project of Telengana for giving an
awareness to public that the FSTP is not creating any environ-
mental harm for the neighbourhood and for showing the advan-
tages of the plant.

Capacity - 15 KLD

Area of land used for the installation of 15 KLD FSTP is 50 cents
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Provision for cleaning of septage
collection tankers also provided
in the same compound. The
structure of FSTP takes only 30
cents remaining area kept as
garden. Thermal FSTP at waran-
gal treats the septage generated
in the nearby area covering
about 1500 House Holds. Num-
ber of collections in one day var-
ies from 2 to 6. The amount for
septage collection is collected as
Tax from the public.

O&M cost of the plant is very
low. Power charge is less than gcreening unit

Rs. 8,000/- per month and the

salary for the operating staff and

Truck/Tanker drivers paid by Waste water treatment: Here Liquid part is treated in compliance
the Municipality. Tanker having with the safety/regulatory standards applicable for reuse. Using a
capacity of 3000 liters to 5000 Soil Bio Filter/MBBR system, combination of physical processes like
litres are used. No GPS system is sedimentation, infiltration and biochemical processes are carried out
seen provided. But monitored by to remove the suspended solids, organic and inorganic contents of
the regular visit conducted by the wastewater, by oxidizing the organic load and converting it into
officials and by over phone data safe output.

collection. As the width of roads
in rural area is very narrow, they
plan to provide Auto rickshaw
type small units for slums.

Tertiary Treatment to the treated water: Pressure sand filter unit
and activated carbon filter unit provided for further purification of
effluent and they informed that BOD of effluent is below 30ppm.

Septage Receiving station with Mechanical sludge dryer: The dewatered solids pass through a
screening unit and under- sludge dryer which operates at a temperature of about 60-80 degree
ground storage tank : The sep- Celsius. The drier capacity is about 65 kgs of sludge per hour and
tage receiving station (SRS) can the drying run is 45 minutes. The moisture content of the sludge at
receive 50 cubic meters of sep- the end of the drylng Cycle is about 30-35%.

tage per hour on a daily basis. pyrolysis: The system converts sludge comprising of 30-35% solids
This contains a screening 5 Biochar using a thermal process, producing an output of 8-10kg/
mechanism to remove floating 1 of Biochar. The sludge is undertaken at controlled oxygen condi-
and larger particles such as i g ot 850 degree Celsius. This is done in order to retain the car-

plastic, CIOth’.EtC‘ It then passes bon in the Biochar and not let it escape as CO2.
through a grit chamber for re-

moval of sand and stones and
then to holding tank which is Day 2:22.12.2021

placed underground. Visit to Nallacheruvu FSTP- Commissioned on 2021 July
Pasteurization: Pasteurisation Capacity of this FSTP is 40 KLD

removes all the pathogens and
helminth eggs to make the sep- Technology - Combined biological treatment with solar sludge drying

tage biosafe. It comprises two Area of installation - 1 Acre. About 80000 House Holds around the

heat exchangers with holding s .
coil where the septage is heated plant utilizing the service of the plant.

to 85 degree Celsuis for 30 sec-
onds to kill pathogens. During
the Pasteurisation process, there
is no loss of moisture in the Sep-
tage.

Dewatering: Dewatering re-
moves liquids from the septage,
where the solids are separated
from liquids through a three step
process. It brings down the
moisture level of septage from 95
-98% to around 80%. Solid parts
are moved on for further treat-
ment of sludge in the dryer;
while liquid part is diverted to a
waste water treatment plant.
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Underground storage tank




Septage collected from tanker after checking the pH, Total solids,
screened and allowed to settle in the settling tank, if the value is
beyond the acceptable limit the load rejected and informed the
matter to municipal corporation also.

After settlement the Liquid waste goes to MBBR unit and to sand
filter and activated carbon.

Solid waste goes to paddle dryer and then to IR radiation unit. The
dried sludge collected from there can be used as bio fertilizer. The
dried sludge produced will be 3% of the total capacity.
O and M for one month is between 90000 to 1 lakh including
power charge and labour for Daily 3 shifts, working with 3 opera-
tors and one Engineer.

Visit to Amberpet STP

Capacity - 339 MLD( 113 MLD +
226 MLD

339 MLD plant (113 MLD + 226
MLD) Commissioned on 2008.

The STP built-in Amberpet is the
largest in the country and also
one of the biggest plants in Asia.
The STP with UASB (Up Flow
Anaerobic Sludge Blanket Proc-
ess) Technology in terms of ca-
pacity (339 MLD) is tapped from
the combined chamber.

Wet sludge developed per day
1380 m3 /day Manure developed
130 m3/ day

Faecal sludge is also treated at
Amberpet STPs through a co-
treatment process. HMWS&SB is
one of the first metropolitan wa-
ter management bodies in the
country to have such a compre-
hensive approach towards faecal
management. They informed that
their water supply is 1400 MLD
and they have to increase the
facility for the treatment of sew-
age.

The pre-treatment unit consists
of 4 mechanical screens, 2 man-
ual screens to prevent the entry
of floating materials and con-
veyor belts for disposing of
screened materials and 4 de-
gritting units of 56.5 MLD ca-
pacities for the removal of grit.
Grit is disposed of through the
rake classifier mechanism.
Wastewater is being treated in
primary and secondary units of
the plant.
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In this process the whole waste
is passed through the anaerobic
reactor in an upflow mode with a
Hydraulic Retention Time (HRT)
of 8.8 Hrs. The up flowing sew-
age itself forms millions of small
granules or particles of sludge
which are in suspension and
provide a large surface area on
which organic matter undergo
biodegradation. The high solid
retention time (SRT) of 33 days
occurs within the unit. Excess
sludge is removed and taken to
sludge pump house and pumped
to Belt Press where moisture is
removed and it is formed into
sludge cakes, which can be used
as Manure (130 Cum/day). Or-
ganic compounds get anaerobi-
cally biodegraded converting it
into methane - enriched biogas.
Biogas consists of methane CH4,
carbon dioxide CO2, hydrogen
sulfide H2S and traces of ammo-
nia NH3 and nitrogen N2. The
gases other than methane is re-
moved in gas scrubbing unit and
methane gas is fed to pure gas
engines of capacity 625 Kwh to
generate electricity (0.6 to 0.9
MW) The effluent from UASB re-
actors is further treated in Fac-
ultative Aerated Lagoon (FAL) by
aeration. 25 numbers of aerators
of 50 HP capacities are operated
out of 30 aerators and size of
this unit is 450m x 300m x
3.8m. The detention period in
Facultative Aerated Lagoon is 24
Hrs. Sewage is then led to pol-
ishing pond with 3 baffle walls to
increase the length of flow with a
detention period of 12 Hrs,
where any remaining suspended
solids are removed. Size of pol-
ishing pond is 450m x 200m x
1.7m. The treated effluent to
River Musi. The dosage of chlo-
rine provided is 40Kg/minute.

Conclusion and Recommendation:

Suitability of STP or FSTP units for an area depends up on the fund
availability, the land availability/cost, road width/cutting issues,
slope and contour of terrain etc. In case of Telangana there is no
land issue as wide plain land is available and the people are not
much aware /concerned about the quality of the effluent coming out
from the STP. The farmers are ready to take the raw sludge for agri-
cultural purpose even before the treatment. In Kerala we have 107
MLD sewerage Treatment Plant and we spend about Rs. 20 Lakhs
per month as electricity charge. We are not yet arrived at a suitable
solution for tertiary treatment and reuse of the sludge and treated
water mainly because of apprehension from the public. Biogas gen-
erated from the Amberpet 339MLD STP is used for the running of
the plant. Almost 50% of the power requirement for the running of
339 MLD plant received from this Biogas Power Plant arrangement.
In Kerala scenario also we should incorporate solar panels for power
generation, also to give more services to public with less money and
to keep our environment safe and hygiene. FSTPs are suitable for
undulating terrain with difficulty in getting land for construction.
The amount required for installation, O&M is very less compared to
STP. Also time taken for the construction/installation is also very
less compared to huge RCC structures in STPs. For FSTPs most of
the structures and machinery are precast and available in market.
In core portion of city it is better to provide STP with co-treatment
facility and for the remaining portion FSTPs can be provided. For
covering all the AMRUT cities this mode of approach is recom-
mended.

Over all the site visit was a great success and the participants really
utilized the chance provided for knowledge up gradation.
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The cross learning exposure visit at Telengana cities conducted on
21st and 22nd December 2021, helped us to get awareness about

different technologies of faecal sludge treatment and co treatment
of faecal sludge with existing sewage treatment plant adopted in
Warangal, Uppal and Amberpet cities. It was a great learning ex-
perience for us. Also got great opportunity to interact with the
stakeholders of Hydrabad Metropolitan water supply and Sewerage
board regarding the treatment facilities and techniques existed in
the city.

DAY 1 : A cross learning exposure visit conducted on 21st Decem-
ber 2021. We visited the Thermal FSTP at Warangal treats the sep-
tage generated in the town up to plant capacity to generate treated

water, thermal energy and biochar/ash which are within environ-
mentally responsible limits. The cost of the plant is about 1.5 crore JISHAMOL SHAJI
and the built up area is almost 25 cents. The plant is modular and

scalable while occupying a small land footprint.

Bio safety is the critical parameter behind designing the plant. In
addition, the system works in a diverse range of weather conditions
and has been beneficial for the town of Warangal since November
2017.

The system follows six stages and treats solids and liquids in the
septage:

* Screening and Storage — A receiving station with screening unit,

SANTHWANA P.S.
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The STP built in
Amberpet is the larg-
est in the country and
also one of the biggest
plants in Asia. The
STP with UASB (Up
Flow Anaerobic Sludge
Blanket) Technology in
terms of capacity (339
MLD) is tapped from
the combined
chamber.

e Solid-Liquid Separation in the septage — Dewatering unit with
polymer dosing, mixing followed by thickening and dewatering

* Removal of Pathogens in the Liquid Filtrate — Pasteurization at
85°C

* Treatment of the liquid to meet PCB norms — Soil Bio Filter /
MBBR with tertiary treatment facility (PSF+ACF+Chlorination)

* Mechanical Drying -Moisture Removal from the solids
e Pyrolysis -Treatment of solids for pathogen kill and useful output

DAY 2 (22-12-21): On day 2 we visited two Treatment plants, one
was a FSTP of technology combined biological treatment with solar
sludge drying and decontamination and other one was co treat-
ment system.

The STP built in Amberpet is the largest in the country and also
one of the biggest plants in Asia. The STP with UASB (Up Flow An-
aerobic Sludge Blanket) Technology in terms of capacity (339 MLD)
is tapped from the combined chamber. The cost of the plant is
about 339 crore and almost in 82 acres. The pre-treatment unit
consists of 4 mechanical screens, 2 manual screens to prevent
floating materials and conveyor belts for disposing of screened ma-
terials and 4 de-gritting units of 56.5 MLD capacities for removal of
grit. Grit is disposed of through the rake classifier mechanism.
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In second session we visited a FSTP of 40 KLD which having Com-
bined Biological Treatment with Solar Sludge Drying and Decon-
tamination Technology. This project was organised by a pri-
vate NGT and Telangana Government together to develop a Sani-
tation Resource Park and the land was given by Hyderabad Metro-
politan Water Supply and Sewerage Board (HMWSSB). And the
construction was done by a private company Melurite and
Funded by H T Parekh foundation. HMWSS and Government of
Telangana mainly focused to maintain 60% greenery in the pro-
posed land and make the plant compact. The thematic construc-
tion of the plant make people attracted to the plant and change
the misconception among the people towards the FSTP. It will re-
duce the challenges and protests in the implementation stage. The
total proposed area of the project is about 1 acres and the built up
area is about 25 cents. The project cost was about 2 crore and the
structure is precast. And the plant is benefited about 80000 people
in the city. The peripheral area of city is completely depended on
onsite treatment. This project aimed at improving faecal
sludge and septage management practices in Hyderabad was initi-
ated by the HMWSSB in 2020 with the support of the administra-
tive staff college of India (ASCI) Sam Hitachi and the H T parekh
foundation and was commissioned on July 2021.

The technology has advanced features for reducing the organic load
along with the pathogens removal and other pollutants by aerobic
treatment , Solar sludge Drying and IR radiation units. IoT based
technology permits remote control of all the unit operations and
completely operated by mobile phone.

This FSTP would treat 6-7 truck loads of septage per day (with
BODof over 8000mg/1) there by protecting the health of citizens
and environment and the treated water have BOD of 10 -12 mg/1,
and it is used for agricultural and gardening purposes. And the
solid coming from the process is used for bio fertilisers.

The major components of the plant are Barscreen, Collection pit,
Dewatering unit, MBBR unit, AMF &ACF , Drying unit, Paddle
mixer and Decontamination IR radiation unit.

The output of the 40 KLD plant is 35 KLD gets treated water and
the solid consists of 1 ton. Daily 6-7 truck loads treated and the
plant runs in 3 shifts, having 1 operator to maintain the setup.
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The technology has ad-
vanced features for
reducing the organic
load along with the
pathogens removal and
other pollutants by
aerobic treatment,
Solar sludge Drying
and IR radiation units.
IoT based technology
permits remote control
of all the unit opera-
tions and completely
operated by mobile
phone.



Technical Conference cum Exhibition

for 24x7 water supply systems at Delhi
on 21-12-2021

This conference at The Ashok Hotel New Delhi hosted by MoHUA
and CPHEEO with association of GIZ India was inaugurated by
Shri. Durga Shankar Mishra, Secretary, HUA, MoHUA. Other
prominent speakers at the occasion were Smt. D. Thara, Additional
Secretary & Mission Director (AMRUT), Dr Dinadayalan Adviser
(PHEE) CPHEEO and Mr. Ernst Doering Cluster coordinator
(SUID),GIZ India.

During this one day program Guidelines for Planning Design and
Implementation of 24 x7 Water Supply Systems was released
followed by presentations from different Experts and practitioners
of 24 x7 Water supply systems. Government authorities explained
various portals and model documents for implementation of future
programs under 24x7 water supply systems like AMRUTAM APP,
Model RFP for DPR Consultant, National Water supply Manage-
ment Policy, Revision of Water supply Manual and Integrated
Urban Water Resource Management (IUWRM) and City Water
Balance Plan (CWBP).

The Guidelines for Planning, Design and Implementation of 24x7
water supply systems and GIS based Hydraulic modeling was done
by Dr. Sanjay Dahasahasra former Member secretary MJP. The
concept 24x7 water supply was explained with Design Parameters,
Measures to increase Residual Nodal Pressure, Hydraulic Modeling
Tools, Operational zones (OZ) and District Metering Areas (DMAs),
Optimization of Diameters of Pipes and reducing Non Revenue Wa-
ter (NRW) with demerits of intermittent water supply and merits of
24x7 water supply.

Prof: Srinivas Chary Director ASCI presented the National Urban
Water supply and Management Policy “Draft”. Targeting to achieve
individual tap connections to all households, 24x7 water supply to
all categories of users, acceptable levels of NRW by efficiency im-
provements and service providers to develop sustainable O &M sys-
tems by finding own financial resources. These goals to be attained
by proposing State Urban Water Management Authority with city
co-ordination facilities. State regulatory authority to formulate poli-
cies will be set up, conduct water and energy audits. A water con-
servation building code will be suggested, Data management and
utility performance monitoring system to be proposed.

Revision of Water supply Manual was explained including GIS and
other technologies to the manual by Smt. Monika Bahl Senior
Adviser SUD-SC GIZ India and best practice case study of Odisha,
Pune and Coimbatore to understand the hurdles and ways to over-
come them and achieving 24x7 water supply. Several water supply
schemes and advanced tools and machineries for uninterepted
smart water supply systems were also introduced in this one day
program.Mr . Jayan E G Assistant Engineer Thrissur corporation,
Mr Boban.K Superintending Engineer Kochi Corporation, Mr Tony
C.L Assistant Engineer Guruvayur Municipality and Rahul N UIE
CMMU AMRUT Thrissur attended the conference representing
Kerala.
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Technical Conference
cum Exhibition
for 24x7 water supply
systems at Delhi

Shri. Durga Shankar Mishra, Secretary, HUA, MoHUA.

Smt. D. Thara, Additional Secretary
& Mission Director (AMRUT)
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Ideation workshop on

‘Strategies for Waste Water
Management and Sanitation’

An Ideation Workshop on ‘Strategies for Waste Water Management
and Sanitation’ was conducted on 17th &18th December 2021 at
KILA, Thrissur. The ideation workshop was organized to develop
solutions which are site specific in addressing the challenges
(narrow roads, high density of buildings, rolling terrain of high
gradients, high water table, soil condition etc.) unique to the State,
which are based on sustainable and nature friendly technology so
as to solve the issue of contamination of ground water and water
bodies. The workshop was aimed to bring together the knowledge
of Experts related to liquid waste management. Theme of the
workshop was

e Domestic solutions- Grey water & black water Management.
¢ Community Management of Grey water & Black water.

e Fecal Sludge Management.

e Institutional STPs.
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There were 20 Subject Experts from State/Central Governments,
International Agencies, Academic and other institutions, NGOs/
NPOs and Private Players and industries who had demonstrated
their innovative solutions in the sector. There were 60 participants
from various departments such as Local Self Government Depart-
ment, Pollution Control Board, Town & Country Planning Depart-
ment, Kerala Water Authority etc.

The workshop emerged with the conclusions such that, Decentral-
ized STPs are more feasible due to land constraints, narrow roads
and high density of buildings. Nature based STPs helps to avoid
land constrain and public protest. Centralized STPs and net woks
are advisable only in city core areas. Onsite sanitation also needs
to be focused by providing proper septic tanks/bio digester tanks
where ever pits are in use.

The workshop emerged
with the conclusions
such that, Decentralized
STPs are more feasible
due to land constraints,
narrow roads and high
density of buildings.
Nature based STPs helps
to avoid land constrain
and public protest. Cen-
tralized STPs and net
woks are advisable only
in city core areas.
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Considering the dis-
cussions, debates and
conclusions that
emerged during the
workshop, it is ob-
served that each city
of the State would
need a composite solu-
tion of STP with net-
works in Core city ar-
eas, (where ever possi-
ble) decentralized
STPs with shallow
sewers, (priority for
nature based STPs)
and providing proper
septic tanks/bio di-
gester tanks where
ever found required.

Considering the discussions, debates and conclusions that
emerged during the workshop, it is observed that each city of the
State would need a composite solution of STP with networks in
Core city areas, (where ever possible) decentralized STPs with shal-
low sewers, (priority for nature based STPs) and providing proper
septic tanks/bio digester tanks wherever found required. Required
number of FSTPs or Co treatment in STPs would also be required
in order to have a comprehensive solution to the problem of liquid
waste management being faced in the State of Kerala.
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GeoSmart India 2021

WET a project under AMRUT
was selected to be presented at
the 21st Edition of GeoSmart
India 2021 under the session
Non Revenue Water Manage-
ment program. GeoSmart India
is the country’s premier confer-
ence and exhibition on geospa-
tial and allied technologies in
south Asia.

Mr Rahul N from AMRUT
CMMU Thrissur was invited to
present the paper in the
program conducted at Interna-
tional Convention Centre
(HICC), Hyderabad on 8t and
9th  of December 2021. The
program was conducted in part-
nership with National Mission
for Clean Ganga and Ministry of
Jal Shakthi. In the program es-
teemed personalities like Mr.
Peeyush Guptha (Real-time
Specialist, National Mission for
Clean Ganga Mr.Ramveer
Tanwar (Pond Man of India),
Mr. Lingarau Yale (Director, Art
of Living- NGO),Mr. S V Singh
(Director and PD National Hy-
drology Program) presented
their views and data with Mr.
Rahul N(Urban Infrastructure
Expert AMRUT CMMU Thris-
sur).
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The exhibition was adorned
with the presence of govern-
ment departments like Survey
of India, Namami Ganga Pro-
jects, NRSC, Forest Survey of
India and Department of Sci-
ence and Technology Gol. Par-
ticipants from the private sector
were giants like Roter, Esri In-
dia, FARO, Trimble, Panasonic
and many more.
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