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* Current challenges
with water resource management, water supply, wastewater treatment
and flood protection
* increasing anthropogenic pollution and impacts on the natural water cycle.
* more demand related to quality as well as quantity
* changing climatic conditions,
* stronger rainfall events -> flash runoff and floods, erosion, water quality deterioration

* longer drought periods -> water scarcity, less groundwater recharge, more storage
capacity requirements, drying of former perennial rivers and water bodies

» Sustainable and resilient solutions
with decentralised and tailored, situation specific approaches

* Environmentally friendly as they require less energy and resources
* Low investment and running costs (energy, spare parts, repair costs)
* Less dependent operation due to ,low tech” understandable for local stakeholders

Still also decentral, small scale and natural solutions require maintenance,
partly even more manpower than fully automatic high tech solutions
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Principles and Characteristics

* NBS (Nature Based Solutions)
* Make use of natural processes / ESS (Eco System Services)
 Self purification (ponds, streams, rivers)
* Phytoremedation (constructed wetlands, reedbedfilters)
» Soil Passage (MAR, soil biotechnology)

* IWRM (Integrated Water Resources Management)
* Environmentally and socio-economically sustainable (eco friendly usage of water protection zones)
* Benefits for different stakeholders (RBM with checkdams in catchment)
* Synergies between sectors (MAR for joint usage by farmers and public water supply)

 DEWATS (Decentralised Wastewater Treatment Systems)
» Adapted small scale solutions (in-situ river/drain treatment)
 Innovative tailored processes (combination with energy/food production, reuse of biogas, treated wastewater)

* Local ownership (community based operation of oxidation ponds)
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Y% WATER

Rainwater Harvesting from surface runoff
* Micro catchment engineering, ponds, lakes

* Contour trenches, keyline design

 Polllution Control: Agroecology, Sanitation

Diversion dike

source: MoHUA Engjneering Stormwater Vol | /sswm.info source: https://sswm.info/sswm-solutions-bop-markets/improving-water-and-sanitation-services-
provided-public-institutions-0/sand-dams-and-subsurface-dams
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Objectives:

Maximising natural storage

Sustainable management of groundwater
resources

Restoration of depleted groundwater levels
Mitigation of saltwater intrusion

* Technology

Runoff/rooftop harvesting with barriers,
bunds and trenches

Infiltration ponds
Induced Bank filtration
Well, shaft, boreholge recharge

In-channel modificatins: recharge and
subsurface dams

Source: inowas.com/mar
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* Temporary water scarcity
» Various recharge technologies
» Usage of fresh water and treated waste water
* Natural infiltration with lake, recharge basin
* Managed with infiltration well

» Aquifer Storage (Transfer) and Recovery
(AS(T)R)

* Soil Aquifer Treatment (SAT)

e Seawater intrusion
* Managed with infiltration ponds
* Protection of abstraction wells

* Supporting municipal water supply and
agriculture

(Source: inowas.com/mar: adapted from California Department of Water
Resources and JPI Project Smart Control)
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» Case Study DST / EC project in Murshidabad, Jyot Sujan

* Arsenic mitigation through usage of locally harvested
rainwater

* Catchment area management for runoff collection

* Near natural filtration with roughing filter, slow sand filter
and activated carbon filter
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Y3 WATER and Activated Carbon Filtration
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In-Situ Drain Treatment

Series of treatment steps inside a drain /canal:
physical, anaerobic, aerobic, phytoremediation, filtration, etc.
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> wateR - Oyidation Ponds
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Constructed Wetland

* Free-Water Surface Constructed Wetland

Application Level:

Household
Neighbourhood
City

Management Level:

Household
Shared
Public

Inputs: @ Effluent @Ml Stormwater

Outputs: @M Effluent @il Biomass

* Horizonta
Wetland

Subsurface Flow Constructed

Application Level:
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Neighbourhood
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e Vertical Flow Constructed Wetland
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* Preatreatment Technologies

Application Level:

Household
Neighbourhood
City

Management Level:

Household
Shared
Public

Inputs: @M Blackwater @ Brownwater
I Greywater @3 Sludge

Outputs: @ Blackwater T Brownwater
I Greywater @ Sludge @l Pre-Treatment Products
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1 Greywater
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e Imhoff Tank
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(1 Shared
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Inputs: @M Blackwater T Brownwater
T Greywater

Outputs: @ Effluent @l Sludge

source: EAWAG compendium
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* Anaerobic Baffled Reactor (ABR)

Application Level:

Household
Neighbourhood
C_1City

Management Level:

Household
Shared
Public

Inputs: @ Effluent @Ml Blackwater
™ Brownwater (] Greywater

Outputs: @ Effluent @ Sludge

 Anaerobic Filter

Application Level:

Household
Neighbourhood
C_]City

Management Level:

Household
Shared
Public

Inputs: @3 Effluent @Ml Blackwater
Brownwater (1 Greywater

Outputs: @ Effluent @Ml Sludge

 Activated Sludge

Application Level:

(I Household
Neighbourhood
City

Management Level:

(1 Household
(1 Shared
Public

Inputs: @ Effluent @Ml Blackwater
Brownwater (] Greywater

Outputs: @ Effluent @l Sludge

source: EAWAG compendium
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* Trickling Filter

sprinkler
filter
Application Level: Management Level: | Inputs: & Effluent @l Blackwater .
™ Brownwater (1 Greywater tesctpip o
(I Household (JHousehold yW e suppart N
outle
Neighbourhood (1 Shared Outputs: @ Effluent @ Sludge collection ’J:!:)
City Public

 Tertiary Filtration and Disinfection

sand or anthracite chlorine mixer

inlet

Application Level:

(I Household
Neighbourhood
City

Management Level:

I Household
Shared
Public

Inputs: @ Effluent

Outputs: @ Effluent

source: EAWAG compendium

sand support medium filter floor
(usually gravel)

ertiary filtration (e.g., depth filtration)
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* Upflow Anaerobic Sludge Blanke
Reactor (AUSB)

Application Level: Management Level: | Inputs: @Ml Blackwater ] Brownwater
+CJG t

(_JHousehold (C_IHousehold ( reywater)

Neighbourhood (I Shared Outputs: @ Effluent @M Sludge @l Biogas

City Public

* Planted

Drying Beds
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* Biogas Reactor
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source: EAWAG compendium
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e Fishpond

Application Level: Management Level: | Inputs: @M Effluent gating planiyfireroghytes)
(1 Household (1 Household )
Neighbourhood Shared Outputs: @Ml Biomass — e
e —
City Public
* Floating Plant Pond sudge
Application Level: Management Level: | Inputs: @ Effluent
(I Household (1 Household E??Efft
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* Irrigation
Application Level: Management Level: | Inputs: @ Effluent @& Stormwater
+ (] Stored Urine
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G*] Neighbourhood (**] Shared Outputs: @l Biomass
City Public

» Application of sludge
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source: EAWAG compendium
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Mahadeva Pura Lake in
Bengaluru:

 Lake rejuvenation with
natural solutions

==
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Grease Trap Settler Biogas Digester Anaerobic Baffled Reactor  Anaerobic Planted Gravel Filter Polishing Pond
(RBR) Filter
---------------------------+--------------------1------------------------------
IS O S — O ———————————— a

STAGE PRIMARY TREATMENT SECONDARY TREATMENT TERTIARY TREATMENT

Efficiency 40 - 50% 75 = 90% 95=-97%

Maintenance Monthly Inspection Monthly Inspection Monthly Garden Trimming

Desludging every 2-5 years Desludging every 2-5 years and check/adjust filter

Source: CCD compendium
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Rajokri lake, Delhi

* Scientific Wetland System
with Active Bio - Digester

(SWAB) of 0.6 MLD
treatment capacity

Bioremediation grasses SIS

E) ——Mesh Filter—»

* Plantation of .

* Installation of 40 floating | ;.. v o
wetlands in lake. |

Wastewater | | Biodigesterl with baffle walls | | Gravel bed with wetland plants | | Treated water fills the lake |

(Source: MOHUA Advisory / CCD Compedium) | filtation | treatment | treatment
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Any Questions, Comments, Remarks?

Sources used:

*  MOHUA (2023) Advisory on Urban Waterbody Rejuvenation

* NMCG (2023) Urban River Management Plan for Chhatrapati Sambhajinagar (Aurangabad)
*  MOHUA / CPHEEO (2019) Manual on storm water drainage systems

» Tilley, E., Ulrich, L., Liithi, C., Reymond, Ph. and Zurbriigg, C., (2014). Compendium of Sanitation Systems and Technologies. 2nd Revised Edition. Swiss Federal
Institute of Aquatic Science and Technology (Eawag). Diibendorf, Switzerland.

* Consortium for DEWATS Dissemination Society (2019). Waterbody Rejuvenation - A Compendium of Case Studies. Bengaluru.

* Innovative Groundwater Solutions @ Technical University Dresden: inowas.com/mar

* CPCB (2020) Alternative Treatment Technologies for Wastewater in Drains
*  NIUA (2017) “HANDBOOK ON DECENTRALISED WASTEWATER TREATMENT MODULE, 2017” Delhi, India

* Ronjon (2017) Analysis of community based nature oriented surface water treatment: doi.org/10.14279/depositonce-6013

* Sustainable Sanitation and Water Management Toolbox: sswm.info

Please feel free to contact: ronjon@ronwater.org

This presentation can be downloaded: ronwater.org
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