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Unlocking Wastewater Treatment, Water Re-use
and Resource Recovery Opportunities
for Urban and Peri-urban Areas in India
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Project goal and approach

Unlock environmental and economic
potential for wastewater treatment, water reuse
and resource recovery

Wastewater
treatment &
resource
recovery

Smart Water
Management

Water
Governance

Capacity building, business development,
dissemination

(é PAVITRA

@ AND SANITATION
SUSTAINABLE
DEVELOPMENT E

G<ALS

Reduce pollution, by improving
treatment, particularly for

Promote wastewater
, to free up water
resources for drinking
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Pavitra Ganga in brief

* Aresearch and innovation action project funded in the
H2020 EU-India Cooperation (EC / Gol - DBT)

14 project partners from academia, research centres,
industry and SMEs (9 EU and 5 Indian partners)

Total budget€4.11 M (EC€3.07 M-Gol € 1.03 M)
01/02/2019-31/01/2024

* www.pavitra-ganga.eu

a PAVITRA




PAVITRA

GANGA

The PAVITRA GANGA Consortium
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Structure

PROJECT MANAGEMENT
- S s

RESEARCH AND INNOVATION

WP i
2 [I]| ] WATER GOVERNANCE, STAKEHOLDER ENGAGEMENT & POLICY SUPPORT

WP -~ WP
TECHNOLOGIES FOR WATER TREATMENT WATER MONITORING, MODELLING AND
AND RESOURCE RECOVERY CONTROL
—
@ e F ol
(=] [ s’e - (1A
biophysical natural recovery monitoring regional digital
based and re-use with sensors modelling water
ON-SITE PILOTING AND PERFORMANCE
EVALUATION
Urban, Urban,
STP, decentralised,
Kampur, New Delhi,
Sismau Drain Barapullah Drain
WP *
5
WP o®

8 ial COMMUNICATION AND DISSEMINATION

EXPLOITATION AND TRAINING

PAVITRA GANGA TECHNOLOGY &
LEARNING NETWORK

¥ G
technology learning
network network

BUSINESS DEVELOPMENT AND
MARKET UPTAKE

e
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* EU *
* *
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INDIA

creation of an India-EU
business platform
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PAVITRA
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wp2  Stakeholder engagement SLYELAA

Multi Criteria
Decision Analysis &
Portfolio Decision
Analysis Models

(Support for regional water
management)

Co-creation Policy Briefs,

Water

workshops Reports
(Structured de':ision Governance & (Tra;lin ,&
making to develop Stakeholder | ! g9 {
shared view of problem, Engagement D/ssemlnatlon)

and solutions)

Technology-Specific
Wastewater Safety
Plans

for the two on-site pilots
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wp2  Stakeholder engagement

Analyse water
governance
systems

Co-creation
Workshops

MCDA and
portfolio analysis

Wastewater
safety plans

PAVITRA
GANGA

Stakeholder Consultation Workshops
Stakeholder workshops (N. Delhi & ' i ‘
Kanpur)
Assessed cases & Identified barriers
and factors for good governance. |

Policy Brief

Stakeholder analysis; engagements.
Co-creation workshops done
1-(Problem structuring), 2- (WW
management alternatives), 3- (Portfolio
outcomes)

Project Brief/Fact Sheets (on WW
management in two pilot sites)

ﬁué_i

Kanpur (Ma}’ch '20)

Delhi Co-Creation Workshop
L =
M,r

Kanpur Co-Creation Workshop

W treatment Rt in sapmsu area

oh

MCDA & portfolio models, and
performance assessment of

technologies
MCDA & Portfolio Models

PAVITRA

Development of wastewater safety
planning

Citizen Science and capacity building:
WQ monitoring and testing

= = -
MCDA Model WW Safety Plan

[ ] =t

= Publications
Fact Sheet
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PAVITRA

wp2  \Wastewater safety plans \WWSP GANGA

For 2 Pavitra Ganga test sites: Delhi and Kanpur

Identify

disease . Management Pavitra Ganga
athways and Risk-based strategies to treatment
g affec{ed assessment reduce the technologies
highest risks and monitoring

eople
eh technologies

System assessment phase Operational monitoring & management

Steps 1-3 in Sanitation Safety . .phgse g
Planning Manual Steps 4-6 in Sanitation Safety Planning
Manual

* WWSP adapted and
successfully applied

* PG technologies
minimize health risks
for farmers and
operators

* Citizen Science
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WP4

Monitoring * Contaminants of Emerging Concern

Non-targeted Screening > 140 CECs detected

Ranked compounds based on average concentration (ug/l)

%o 20
5%

BEndogeneous metabolites
OPharmaceuticals
Industrial Chemicals
ONatural Products
OPesticides/Herbicides
@Personal Care Products

22%

Par
Diuron

Diclofenac
Metformin Se——

=

=

=3

=

R

=

o

b

Theophylline
Fluconazole
Isoquinoline
Vildalgliptin
Phthalic acid
Carbamazepine
Metoprolol

°

05 1,0 15

Target Analysis
Several CECs in pg/L range!

incl. diclofenac (= lethal for vultures)

2,0 2,5 3,0 3,5 4,0

g FoTRA

PFAS detected across the whole water cycle
mainly 2"d Generation compounds

Sampling |+ prass| EFSA | TprHxs  PFOA PFNA  PFOS | 6:2FTS 8:2FTS
event PFAS

ng/L ng/L ng/L ng/L ng/L ng/L ng/L ng/L
06/03/2023 40 14 3.2 11 <20 <2
20/11/2023 3,7 <2 <2 <2 <50 NA <2
06/03/2023 166 31 86 22 100 2.1
20/11/2023 11 <2 <2 <2 <40 NA <2
2022 13 5,2 <2 <2 <2 <2 <2
20/11/2023 132 12 10 26 <40 NA 95
2022 400 4 4 <2 59 330
06/03/2023 257 17 6,6 10 120 100
2022 275 35 35 <2 49 220
20/11/2023 12 26 <2 26 <40 NA <2
2022 6 <2 <2 <2 <2 25 <2
20/11/2023 32 0 <2 <2 <40 NA 24
2022 11 5,1 <2 <2 5.1 <2 <2
20/11/2023 83 0 <2 <2 <40 NA 48
2022 16 6,4 <2 <2 6,4 <2 <2
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wes  Demonstration and case studies ZQY\';TGIXA

... Bara p ullah Drain BTN 2371 A Water
- reuse
iy Photo- Clean blocks
activated

sludge (PAS) Effluent discharge

. Lamella
settler e
reuse

Ozonation

S
E—

Aerobic
MBR Water reuse

»

(77

@ New Delhi Demo site KANPUR Biogas/Energy

Water

ANDICOS .
Structured Discharge
adsorbents

Water

STP Infl. Primary
treatment
SFD MBR .
SO Discharge
adsorbents

[
9 ®
[ ]

STP Jajmau 130 MLD
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we Technologies ¢ Lab & Pilot studies Lotdblg

KANPUR
NEW DELHI

ANDICOS

Aqua Track + Ozonation

8 D - ! Sin PR ‘.‘ | “ = >4
= FOFmI\I’IntRDynamm- Structured Adsorbents
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we Technologies ¢ SFD MBR é GANGA

SFD-MBR demonstrated in Kanpur

= MBR-like behaviour by filtration thru cake layer
= 10% of energy consumption of conventional MBR
= Lower pressure gradient compared to conventional
MBR, suitable to gravity-driven operation
= Very low turbidity effluent suitable for direct UV
disinfection

TSS (Total Suspended Solids)
builds dynamic filter cake on the
supporting PES micro mesh

200

COD (mg/L)
N w B
8 8 8
Turbidity (NTU)

100 - . . |
100 ! | . i
.ldp\‘~01ognf°a\.)l1,.‘/"1.."\5 — —
0 5 000002000009 o g q00mm Removal of sludge layer
0 50 100 150 .
0 50 100 150 by internal back wash
Days

Days




WP3

wes Technologies ® Constructed Wetlands ™

= Conventional substrate plus...
= Modifications in several layers
= Zeolite

= Granular activated carbon
for CEC removal

= Removal of target pollutants
(CEC incl. PFAS)
to below Limit of Detection

= Excellent removal of HMs

= Very stable operation

for advanced heavy metal removal

v)

12

-
o

N

Concentration [ug/L]

0.1

Vertical flow pilot wetlands in EU & India

PAVITRA

GANGA

LOQ  STP Effluent

Compound Conven tional GAC Zeolite CW+A CW+B
[ng/L]  [ng/L]

1H-Ben: 30 308 = 98 4% >89% 88% >89% >89%
nde: 30 1245 = 265 -16% >97 % 80% >97% >97%
30 163 + 36 -19% >80% =>80% =>80% =>80%

30 101 + 60 52% >53% =>53% >53% >53%

10 1.095 =281 40% >99% 93% >99% >99%

S Methylbenzotriazole 250 420 = 250 >40% >40% >40% >40% >40%
Metoprolol 30 775 =207 84% >96% >96% >96% >96%
Sulfamethoxazole 30 223132 18% >80%  65% >80% >80%
Amisulpride 30 42 =9 16% >19% >19% =>19% >19%
Citalopram 30 35=x4 >12% >12% >12% >12% >12%
Venlafaxine 30 110+ 16 18% >72% >72% >72% >72%
Irbesartan 30 135+ 49 1% >74% >74% >74% >74%
Hydrochlorothiazide 30 145 + 41 22% >77% =77% >77% >77%
PFBA 10 16 +3 31% >97% 51%  >97% =97 %
PFOA 0.2 11 +14 20% >98% 56% >98% >98%
PFBS 1 9x2 30% >91% -34% >91% >91%
PFOS 0.2 5%1 64% >96% 89% >96% >96%

T
I |
o
[1] SR -
= | SEEEE
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L
i & — ] — | =
1
Cd Cr Cu Fe Ni Pb Zn

Oinfluent OConventional MGAC

OZeolite MCW+A BECW+B




wee Technologies * ANDICOS a PAVITRA

Outcomes: Several issues encountered!

- Good performance of IPC membranes for direct sewage filtration
" Critical air pollution led to rapid corrosion of electrical and mechanical units
=  Potential of biogas production reduced = negative impact on Andicos business model

=  Changed organic content of sewage
= Loss of organics in membrane tank = optimized tank design

=  Mixing concentrated sewage with food waste unsuitable due to reluctance to mix fecal and non-fecal wastes
-> using septic waste instead

Why is Andicos still relevant for India?

. Converting organics from sewage and solid waste into biogas - Green Energy and GHGe reduction
. Modular set up means that it’s flexible for new decentralized solutions
. Permeate from IPC Filtration is a safe wastewater for non potable reuse.
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wes  Smart Water Mgmt ¢ Monitoring & Modelling é Al

WEA P Citizen Eg‘(li?iisfly AQUA-track

based oz
Water Evaluation And Planning System g o 3 5
monltorlng —

: ] -
Modelling A

Regional water
balance scenarios

Dashboard

Smart Monitoring
Stationary sensors
and grab samplers




wp4  Smart Water Mgmt ¢ Dashboard: Monitoring 2 iilig

no Tech. Pvt. Ltd

BARAPULLA DRAIN (IIT DELHI LAB, NEW DELHI) - Offline

0O mg/l |
TEMPERATURE C CONDUCTIVITY uS/em PH pH
1007.40 0.00 g 5.61
Max: 409a¢C Max: 2209.44 uSjcm Max: 10.76 mg/! Max: 9.61pH
Min: 1452C Min: 0.00 uSfem Min: 0.00 mg/i Min: 0.00 pk
Avg: 2819C Avg: 1229.48 uS/ Avg: 6.17 pH
o v o Avg: 0.29 mall o e

Barapulla Drain (IIT DELHI LAB, New Delhi)
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Time
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wes  Capacity Building * Workshop Series é Lohthile

1. Water management decision support systems

Smart Water 2.
Management

Benchmarking water quality and quantity and use of mobile
monitoring solutions

3. Safety planning for wastewater reuse
Water

opumeel /. Multi-criteria Decision (MCD) models to support regional
water management

Wastewater ) )
St 5. Innovative technologies for wastewater

resource

recovery treatment and reuse/recovery

Indian wastewater: challenges and solutions
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PAVITRA GANGA OPEN COURSE NETWORK
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PAVITRA
GANGA

Registration for Pavitra Ganga
Open Course Network

https://pavitra-
ganga.eu/en/registration-pavitra-
ganga-open-course-network

To be launched soon!
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wee Dissemination ¢ Papers, Workshops, Conferences (é ELNIIEA

» Active social media channels: i

X (Twitter), LinkedIn, YouTube RN ot

RECLAMATION AND REUSE
" 6 Newsletters

Water Reuse: Overcoming the Challenges
Change
a, Chennai India

ofGruwthandCHnmte

» Final Conference in Jan 24 in New Delhi IR 15 =18 2020, TG cied G
® Frequently updated website

= Scientific peer-reviewed journal
publications still ongoing

= 2 + 3 PhDs theses to be completed ca. 2025

= 7 contributions to IWA Reuse 23 in
Chennai

PAVITRA GANGA - Overview Of Project Achievements | P. Campling and Anshuman | EU-India WaterTech Event | 29-30 January 2024 | IIT Bombay, Mumbai, India 18 ®




o= ? PAVITRA

24 January 2024
India Habitat Centre
New Delhi
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Policy Brief

MAINSTREAMING GOVERNANCE ON

WASTE WATER TREATMENT, WATER RE-
USE AND RESOURCE RECOVERY:

Mainstreaming Governance on
Wastewater treatment, water
reuse and Resource Recovery:
Learnings from India and the EU

Key Policy Messages Q g

Need for target-based regulations, defined national reuse
standards for treated wastewater and sewage sludge and effective
enforcement strategy. (More updated WW discharge norms
including ECs. Monitoring them as first step!)

Policy and guiding frameworks need to establish detailed
guidance on wastewater and sewage sludge treatment and reuse
technologies (fit-for purpose treatment).

Need of effective financing mechanisms (funds, taxes, tariffs) that
permit sufficient cost- recovery for long-term operation and
maintenance of wastewater and sewage sludge treatment
infrastructure.

Appropriate pricing of treated WW (TUW) aiming recovery of all
including additional O&M costs for intended reuse WWQ as well full
cost recovery for TUW treated domestic sewage.



L Key Policy Messages 0 PAVITRA

= Treated WW need to be priced lower than the existing freshwater and therefore rational
pricing of freshwater/drinking water as well is critical to success of WW reuse
policy. Differential pricing (IBT) to be practiced

* |ncentives/Disincentives Mechanisms: rebates on GST, exemption in custom duty etc.

= Enhanced government support and investments into research and development for
innovative technologies for wastewater treatment and RRR. National Funding Mechanism
for financing WW reuse projects (AMRUT, etc.)

= State Governments must provide policies / laws for wastewater management and reuse.

= Arobust implementation framework involving last mile connectivity of solutions will help
in better upscaling and optimization.

= Strengthening of institutional & monitoring capacity. Engagement of key stakeholders in
policy formulations and implementation. Community mobilization, awareness and
capacity building important for collaborative action.
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