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Climate and Water
Need action; At scale; with a difference

* Climate change is adding to water stress in our world; we will get
more rain in fewer number of rainy days; this is leading to floods and
then droughts

* Climate change is also adding to heat stress, which in turn adds to the
demand for water

* But we must remember that climate change is an exacerbating factor;
our water crisis is about our inability to build an affordable system of
water management to supply clean water to all; take back and recycle
the used water of all

* Resilience is about reworking current practices for a water wise and
water secure future




India is seeing in almost one extreme
weather event a day

Extreme cold; heat; extreme rain
Cyclones...

This has huge impact on the poorest
in our world; most vulnerable and

those who have not contributed to the

stock of greenhouse gases

It makes them poorer; it makes them
more insecure

It takes away the development
dividend

As extreme events become frequent,
people lose the ability to cope; they

have no options but to migrate. This

adds to global insecurity

Day-wise extreme weather events in India
(January 1 - September 30, 2023)
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All values are rounded off to nearest two decimal points
Source: India Meteorological Department, Pune, Disaster Management Division under the Union Ministry of Home Affairs and media reports



FACTSHEET:ABOVE 40 DEGREE DAYS -

Analysis of maximum temperature for a day from April 1 to May 31, 2024 Ty April 1 to April 30
shows a little over 500 of 741 districts across India had reported over Nl

40° Celsius, at least once in the above-mentioned time period.

Hingoli, Washim and Akola — all from Maharashtra — had the
highest count of maximum temperature for the day breaching the
40°C threshold, with Hingoli reporting 48 days out of 61 days ke
when maximum femperature was over 40°C. 2

~

7 May 110 May 31

*Number of days calculation based on district
mean or maximum temperature for a day

Source: Gridded data by IMD, Pune

Down To Earth

Rising heat adds
to water demand

Dry moisture in soils — increase the need for
irrigation; add to land degradation and dust
formation

Increased evaporation rate — water stored in
surface structures will be depleted

Drive up the use of water — from drinking to
irrigation to fighting fires in forests and
building

Water management will be crucially
important in the age of climate change



Climate change will lead to more
rain in fewer number of rainy days

Already, extreme rain events across
India and across the world are
growing

Regions are getting an entire year’s
rain in a matter of hours/day

This means that we must enhance
our ability to hold the water; to
recharge it; to minimize its use and
to recycle and reuse every drop

In 2023, 65 weather stations across 23 of the 36 Indian states/Union
Territories experienced the highest 24-hour rainfall in 122 years

6 14 18

of the stations were in of the record-breaking of the record-breaking
million-plus cities: Chandigarh, rainfall events were stations were in two states:
Delhi, Durg, Kochi, Mumbai recorded in December Madhya Pradesh and

and Thiruvananthapuram (post-monsoon period) Maharashira (9 each)

Number of weather monitoring stafions in 2023

Lodokh v]mh highest 24-hour rainfall in 122 years <

1 station broke record on 1 doy S T——

Jammu and Kashmir
3 stotions broke ]
record on 3 days

_ Himachal Pradesh  Uttarakhand

3 stotions broke 1 s1ation broke
record on 4 days record on 1 doy
Chandigarh
1 station

oo |
record on | day
Haryana
1 siation broke
record on 1 doy

siation

9 stations broka
record on 11 doys
Kerala
2 stations broka

record on 2 days

4 stations broke
record on 5 days

Sourox Anrual Climate Y 2023, Inda




Agenda for our water future

 Management of competing demands by augmenting supply. Need to
focus on rainwater harvesting to mitigate flood risk and recharge
groundwater. This will build resilience of rural communities to deal with
variable rain and for cities to deal with water stress

 Management of water demand so that it is efficient — need more water
per drop — not just in agriculture but also in urban and industrial water
management.

. Mana%ement of pollution — ensure water is not degraded and so
unusable. Every drop of waste must be reuse and recycled. Join the dots
with tf&e excreta management so that all sewage is intercepted and
treate

* We need to reinvent the paradigm of water-waste so that it is
affordable and so sustainable and resilient



New practice of water is possible

* Augment water

e Learn from traditional practices: harvest rain in millions of
decentralized lakes, ponds and other structures

* This will mean a deepening democracy as communities
will need to take control of their water system

* In our report Dying Wisdom we found every region of
India had an engineering sophistication to live with water

* This is now being practiced across the country through
watershed management; through rooftop rainwater
harvesting and rejuvenation of water bodies
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FORTNIGHTLY ON POLITICS OF DEVELOPMENT, ENVIRONMENT AND HEALTH

Cities need to relearn the art of
local water and waste management

+

Water stress is growing across cities in the i

lack legal

SO Ut h framework

Current paradigm of bringing water long s e

Israeli firm says
Ciplainfringes

distances adds to cost of supply; distribution pateris
losses; adds to inequity in supply

Current practice of wastewater management
through infrastructure for intercepting sewage
at each household is capital and resource

intensive; adding to inequity in sanitation and BENGAI.U RU E D

then pollution

The ongoing water
crisis just a glimpse of

The city almost entirely ‘ Transports water over
the city’s future

paved, with negligible 100 km from the Cauvery;

Opportu nity tO reinve nt iS now an impe rative area under waterbodies groundwater at historic low




Groundwater: critical
for city’s water security

When water supply does not reach all
people have no alternative but to move
to groundwater

Millions depend on private wells, tanker
mafia, bottled water

Water supply shortfalls show up in the
groundwater table of the city

But as groundwater is not part of
‘official” water system we do not plan for
its sustainbility

Where pipeline does not reach
People depend on groundwater
Falling groundwater levels tell us about inequity

AQUIFER ABUSE: FALLING GROUNDWATER
LEVELS IN DELHI
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HYDERABAD: LOST GLORY

CITY OF LAKES AND FAKES
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Indian cities are building over

MAP: THE LAKE CLUSTERS

The lakes of Bengaluru are Its official wastewater carriers. These drain into three valleys - Koramangala-Challaghatta,

-
Vrishabhavathi and Hebbal. All the lakes lie in these valleys and each lake is linked to the other through a series of
Wa e r O I e S waterbodies and channels. Untreated wastewater and sewage makes Its way into the valley through the lakes

YELLAMALLAPPA CHETTY LAKE SERIES VARTHUR LAKE SERIES

We see land, not water
But in this age of climate change
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Water to waste to water

* Cities do not ‘consume’ water; they use and discharge

* Problem today is that cities, industries take clean water and discharge
effluents;

* Our rivers/streams/lakes are degraded — this is hydrocide — losing rivers so
that they become drains

e Adds to health burden and economic costs

* Downsteam cities have to invest massive amounts to clean water — Agra
downsteam of Delhi has installed WTP which is more expensive than STP

* Learnt that we cannot clean rivers with the conventional hardware: build
STP and connect to underground sewage approach

* Not our reality



Waste-wise is water-wise

* When we mapped excreta flows in our cities, we found majority were
not connected to official sewage systems

* They have ‘on-site’ treatment

* But river cleaning is designed to intercept sewage from
underground/connected households

* Sewage of these millions of non-sewered households is collected and
dumped in the same waterway or drained directly

* As a result ‘treated’ sewage of the minority gets mixed with the
‘untreated’ sewage of the majority = pollution



Uttar Pradesh (Urban), India
SFD Level: 2 - Intermediate SFD

Containment

Offsite
sanitation

Onsite
sanitation

Open

Defecation

Key: WWW: Wastewater, F5: Faecal sludge, SN: Supernatant

Prepared by: CSE

Transport Treatment

Emptying

12% 12%% 22%
FS mot F5 not SN not
contained- deliveraed to  delivered to
not emptied treatment treatment

Neighbourhood City

Local area

- Safely managed

- Unsafely managed

Mote: This SFD is done based on study of 66 towns and cities, representing e0% of urban population in UP

Date prepared: 23 December 2018

16% VW
treated

2% SN
treated

T% FS
contained —
not emptied
2% FS
treated



CONTAINMENT > EMPTYING > TRANSPORT > TREATMENT > REUSE/DISPOSAL

Faecal Sludge and Septage
“Management”



Learnings: Make old the new

3. Majority cities are unsewered;

4. Shit Flow Diagrams found majority use on-site systems; connected to
septic tanks: drains or/and informal collection systems

5. This reality was then reimagined for the future

6. FSTPs/Co-treatment STP built; to treat the faecal sludge that would
be brought from the existing on-site systems by overground methods
like tankers/decentralized technologies for in-situ

7. India (and other countries) leapfrogged: like the satellite cellphone
not going the landline (or land based pump and pipe) route



Indian government has evolved policy

Policy has learnt from reality:

1. Affordable sanitation is critical for sustainability. If we cannot intercept the
excreta of all, we cannot clean our rivers

2. Conventional systems of sewage management are capital intensive and
resource intensive; we cannot play catch up anymore; even after

50% increase in sewage capacity in country (2014-2020)
STP capacity 35,000 mld in 2020
STP utilization 20,000 mld
STP meeting standards 12,000 mid

Gap between wastewater generated and treated is growing



Policy brings paradigm shift

* GOI SBM 2.0 guidelines (2021): To ensure that no untreated faecal
sludge or used water is discharged into the environment, and all used
water (including sewerage and septage, grey water and black water)
is safely contained, transported and treated, along with maximum
reuse of treated used water, in all cities with less than 1 lakh
population.

e Cities can invest in STP or FSTP to achieve the above

* Not technology prescriptive but emphasis is on treatment of all
used water/faecal sludge and on reuse of this treated water



2023: Policy has made practice change

e States are now building FSTPs/Co-Treatment plants so that excreta
from households is conveyed in tankers for treatment

* Many states are moving towards a total sewage-pollution control
revolution

* Odisha has made it a statewide transformation
 UP, Tamil Nadu, Telangana, Madhya Pradesh...

* The scale and speed is amazing. It will lead to massive changes in
river/water quality as more and more faecal sludge is taken in tankers
to be treated and then reused



UP: Building new treatment systems

Map : FSSM projects in UP
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Challenges: agenda new gen-reform

A. Increase of capacity utilization in treatment plants/Build new models for
O&M; we need to work on this and ensure financial and operational sustainability

B. Ensure plants are effective in treatment; this needs focus on operations of
plants so that treated used water is designed for reuse

C. Increase in reuse of treated water and biosolid; needs work to understand
best options and this will determine quality of treatment and technologies

D. Focus on lakes and drainage so that water supply can be made more secure;
also lakes can be used for discharge of treated wastewater
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Sab ke liye swasth shahar ‘

Swachhta ki nayi lehar

SEPTAGE MANAGEMENT FOR
CITY-WIDE INCLUSIVE SANITATION
IN UTTAR PRADESH




Different technologies evaluated
69 treatment plants
8 states

Challenge is not technology but
operations/SOPs for management
and oversight on operations

Challenge is to ensure standards for
water quality are designed for
reused

EVALUATION OF

FSTPS AND STP
CO-TREATMENT
SYSTEMS
ACROSS INDIA

AN INSIGHT INTO
TECHNOLOGY AND
PERFORMANCE

PHASE Il STUDY




Technology/costs/operations
Affordability and inclusion

* Technology choices should depend on what is needed where; land
availability or need for compact systems; quality on inflow; what is
reuse of treated water/sludge

Figure 1. Treatment chains

Nature Based-1 0&M cost comparison of 3 types of treatment systems
F * Screening

« Planted Drying 2,00,000.00 -
Beds

——

Hybrid-1
* Screening * Liquid Treatment 160,000.00 A

* FS Collection/ (Secondary+

Stabilization a8 Tertiary+ H0000.090 1

* Mechanized Solid * Advance 1,20,000.00 A
Liquid Separation treatment)

* Liquid Collection 1,00,000.00 -
Tank

* Liquid Treatment 80,000.00 A
(Ts:rifa'f;i"y* 60,000.00

* Advance 40,000.00 -
treatment )

* Sludge drying 20,000.00 A
beds l l §

* Liquid Collection 1,80,000.00 A
Tank

Nature Based-1 Tiger Bio Filter Hybrid System
Nature Based-2
* Screening * Screening Source: Compiled by CSE, 2022
* Bio-Digester * Anaerobic Stablization reactor
* Lamella clarifier-1 * Tiger bio filter
* Aeration-1 and Aeration 2 « Liquid storage tank
« Lamella clarifier-2 « Tiger bio filter 2
* Sludge drying beds * Horizontal planted gravel filter

* Polishing pond
* Vermiomposting yard



Standards for discharge: need review

e Current water quality discharge standards are designed for water-
based systems that discharge into waterways

* As waterways (rivers/lakes) have little assimilative capacity, standards
are made stringent so that clean water is discharged

* But land based discharge for reuse needs different standards

e Current wastewater technologies are designed for removal of
nitrogen/phosphorous before discharge

* But land-based applications/reuse of treated water for agriculture
needs nutrients



Existing effluent discharge standards

Parameters in mg/L (except
pH)

pH

Biochemical Oxygen Demand
(BOD)

Chemical Oxygen Demand
(COD)

Total Suspended Solid (TSS)

Ammonical Nitrogen
Total Kjeldahl Nitrogen (TKN)

Dissolved Phosphorus (P)

Fecal coliform (MPN/ 100ml)

MoEF&CC Notification, 13th
October, 2017

6.5-9.0

<20
Metro Cities*

<30
Other than Metro Cities

<50

<50
Metro Cities*

<100
Other than Metro Cities

<5

<10

<1000

NGT Order 2019*
(Mega and metropolitan
cites)

<20

<50

<20

<10
<1

<230




In most STPs and FSTPs
Biosolid after drying are being

stored; how to use?
Analysis of sludge from 47 FSTP + 14

co-treatment STP QUALITY EVALUATION

- : : OF FAECAL SLUDGE-
Nitrogen rich sludge; needs BASED BIOSOLIDS AND
TTE CO-COMPOST IN INDIA

reutilization TO ASCERTAIN THEIR
But current compost standards may REUSE AND RESOURCE
RECOVERY POTENTIAL

need to be reviewed for reuse
Need better operations for pathogen
management
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Reality: Landline or mobile?

* 20 years ago, India was building landlines to connect people with
phones

* Today, we go through satellites — mobile phones

* 10 years ago, world was building energy grids to connect people with
electricity

* Today, people are installing solar systems on rooftops

* If we can jump-skip-leapfrog the landline-grid route in connectivity in
telephones and energy access then why not in sanitation?



Joining the water-wastewater
practice for climate resilience

* Water supply to be more affordable by increased dependence on local
water sources; groundwater recharged through sponges (lakes-ponds-
rainwater harvested in underground wells)

* Wastewater to be more affordable by interception and treatment
designed for all — not waste time and money in building infrastructure

* Wastewater to be replenished for reuse

e Extreme rain events will be mitigated because of sponges; more water
available for scarcity

* Treated wastewater is used for recharge in local waterbodies and
increasing water availability

* Treated bio-solid is used for nutrient improvement in soils



We all live
downstream
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