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Sustainable Development Goal

TARGET 6.2 - ACCESS to MEANS OF IMPLEMENTATION
FIE | samaTion
AND SANITATION By 2030, achieve access to M.
adequate and equitable sanitation International
and hygiene for all and end open cooperation
defecation, paying special attention and capacity
to the needs of women and girls development
and those in vulnerable situations
6.B
Local
f obr participation

Sustainability

ODF Plus
Activities

Sanitation

Value Chain




ENVIRONMENTAL
Non-potiuting,
environment-friendly
technology

INSTITUTIONAL
Building capacity
{social and technical),
community driven

SOCIAL
Facilitating behavioural
change; promoting
equity, Inclusion

SUSTAINABLE
SANITATION

TECHNICAL
Area-specific; dosing
the water-waste loop;

user- friendly

FINANCIAL
Affordable;
convergence




What is the cause of concern?

1. Wastewater/Fecal sludge quality 2. Environmental Pollution 3. Impact on human health

Transmission of diseases
such as cholera,
diarrhoea, dysentery,
hepatitis A, typhoid and
polio and exacerbates
stunting

100 -300

Faecal

Wastewater ) Fecal Sludge
= coliform .
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Policy Goal of Fecal
Sludge/Wastewater Management

Criteria —
» Economically viable
> Protect environment and the natural resources

» Socially acceptable (Convenience, perceptions, gender issues,
religious or cultural issues)

» Technically and institutionally appropriate (Flexible and
adaptable)

Village Level

Most Appropriate Technology
J

Economically Affordable| ¢ | Environmentally Sustainable | & Socially Acceptable




Factor affecting Technology Selection

Adequate, Inadequate High, low Seasonal, Rarely

Land availability - Soil condition - Groundwater level - Flood prone -
Permeable, Semi-or impermeable

Sacio-economic factars Availahility of funds J Wastewater/Fecal Sludge - Quality, Quantity

Reuse plan




Sanitation — Management Strategies

Twin Pit toilets —+————%  Watertable
Faulty design
Biogas linked toilets
——Faulty design
2 Highcost
ECOSAN toilet o0& M
Septic tank toilet
Challenges
Fully Partially ' No
Digested Digested | Digestion
¥
Fertilizer; Black water

Biogas

Objective
achieved

Off Site Sanitation

Reguire Management

Strategy 1:
Treatment at
existing facility

Strategy 2:
Treatment by
creating new
facility (For
Black water)

Strategy 3:
Treatment by

creating new
facility (for
Fecal Sludge)

Components

— S2Wage Treatment Plant

Sedimentation tank

Anaerobic Baffle Reactor

Constructed Wetland

Stabilization pond




Case Studies




1. Twin Pit Toilets constructed under
Swachh Bharat Mission

Location: All over the country

Project Year: 2014

Area selected: Rural

Challenges and Issues:

Residents are not willing to built toilets because
of behavior and financial status

Output:

Manure generated from the toilets will be used as
manure

Usage reported - 90 per cent

1. Superstructure of ECOSAN



Twin Pit Toilets constructed under Swachh
Bharat Mission

Cost: 180 - 200 USD

Economic sustainability:

»Government give an incentive of 170 USD _
» Beneficiary contribute in terms of labor or add | ¢
money '
» Little water is used for flushing and washing
purposes.

Key Features:

» Affordable toilet system

»Completely closed system with no sewage
piping or treatment systems required

» No effluent seepage into underground water
system




Location: Udaipur district, Rajasthan

Project Year: 2015

Area selected: Rural

Challenges and Issues:

Residents are do not like dry toilets and prefer
water supply inside

Output:

Manure generated from the toilets have helped
increase the wheat yield by 30 per cent

Usage reported - 100 per cent

1. Superstructure of ECOSAN



ECOSAN Toilets in Rajasthan, India

Vent pipe

Ventilation above the door

Door

SuperSthucture

Sub Structure

Wash water collection pipe

Compost chamberwith removalsiab

Urine collection pipe

Wash water filter bed




ECOSAN Toilets in Rajasthan, India

Cost: Average cost of installing a functional unit
of ECOSAN toilet is 300 USD

Economic sustainability:

» Daily maintenance is cost free, as the design
has no plumbing.

» Little water is used for washing purposes.

» Urine storage cans are reused

»No revenue or income is generated from this
toilet for the household

Key Features:

» Affordable waterless toilet system
»Completely closed system with no sewage
piping or treatment systems required

»No effluent seepage into underground water
system

Connection of digested bio-solid
from collection tanks




3. Decentralised Wastewater Treatment System
at Delhi Jal Board, India

Location: Varunalaya, DJB’s Head Office, Jhandewalan, New Delhi

Scale: Institution

Implementing organization: Delhi Jal Board with technical advisory from CSE
Designed Capacity: 8 KLD Capital cost: 6000 USD

Area:110sg. m

Operational since : 2015




DWWTs combine following technical treatment steps:

» Primary treatment — Settler — Organic load (30 %)

» Secondary treatment — Anaerobic baffled reactors — Organic load (90 %)
» Tertiary treatment - Planted gravel filters — Nutrient load (90 %)

» Post-treatment — Polishing pond — Pathogen load (90 %)

~ Reuse of
.~ treated

Pond Systems




4. Pilot Decentralized Wastewater Treatment
System at Manka Village, Rajasthan, India

Project location: Manka village, Rajasthan  Water Source: Groundwater
Project duration: 1 Year Toilet Coverage: 100 %
Geographical area of village: 11 sq km

Total Population: 2800

Type of toilet techology

0,
® Single pit
® Dual pit
r‘ Alwar District Septic tank

w Major issue

B Stagnant grey water

B Health problems

‘ %
¥ /= . Pollution in waterbodies
Rajasthan State L7




Major Issue - Greywater management

» Grey water (from kitchen and bathrooms) not
managed

» Only 50 % village covered under drainage system
(open drains)

» Greywater generated in the village gets
accumulated in three open ponds

» 70 % of the greywater flows into one pond and
20 % per cent to the other pond and rest flow to
a third pond




Demonstration of sustainable sanitation service delivery by

DWWTs
Planning

Institutional arrangement
» Block Development Officer and Engineer work with Panchayat Representatives

» Technical capacity building and hand holding — NGO (Centre for Science and Environment )
Financial arrangement

» CAPEX - Convergence of different government schemes — Swachh Bharat Mission,
MNERGA, Finance Commission etc

» OPEX - Financially viability through introduction of household cess and leasing-out the
pond for pisciculture and treated water for agriculture

Capacity Building

» Relevance of technology, planning, designing and operation and maintenance

Social aspects: Public awareness, women’s involvement

» Active involvement of Panchayat representative

» Public meeting to help them understand the benefits

» Welcoming response and high women participation

=




Implementation

Technology

» DWWTs - Settler, Anaerobic Baffle Reactors, Planted bed, Polishing Pond

» Merits - Low O&M, simple operation, minimal skills, no electricity. But,
land availability is a prerequisite

SETTLER TANK]| ANAEROBIC BAFFLED

constRucTED o
Stabilises settled sludge REACTOR| Anaerobic WETLAND| Open removal of stabilised or
by anaerobic digestion; degradation of shallow basin with reeds; ;- 4.0 suspended
dissolved and suspended suspended and dissolved reduces organic contents ;

; : _ substances; exposure to
matter remain untreated; solids; removal of COD and act as a filter; UV rays; removal of
removal of COD 20-25%, 25-30%, BOD 30-35%, Removal‘of COD 15-20%, pathogens and odour
BOD 15-20%, TSS* 50-55% TSS 10-15% \ \
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North

Collection of 70 % grey water runoff
------ Mud tracks of the village

Singhadawala
— Water going towards Johad in front of Atal Sewa Kendra ‘ JJoﬁad
{ RUME
Water going towards Bhiayawalalohad
— Water going towards Singhadawalal Johad
New
Atal Sewa Kendra unde
- Maijor inhabhited area

Government
School

al sangrah (Johad)
Poject Site 2

Collection of 25% grey
water runoff of the village

Electricity
House

_a—-ﬂh 'FF..

___,_...--.----1

. — - -

Adarsh Public
School

Jal grah (Bhaiyawalalohad)

Collection of 5% grey water runoff of the village
—WILL BE DIVERTED TO SITE 2 FOR TREATMENT




Implementation
» Total cost of the Treatment Systems 1 and 2 - USD

30000

» Land was allocated at the periphery of the two existing
ponds

» Treatment Systems 1 =551 sgm — Capacity = 80 KLD

» Treatment System 2 =175 sgm —

Capacity = 20 KLD
» Treated water will be reused for irrigation
» Pond used for pisciculture

Challenges
» lIrregular cleaning of drain because of limited manpower
> Change in bureaucracy/transfer of Government officials

e TN -




5. Demonstration of Fecal Sludge Treatment Plant at
Dhenkanal Town, Odisha, India

Location: Dhenkanal, Odisha Type of toilet techology
Project duration: 3 Year

Geographical area : 31 sq km

Total Population: 67414 ‘

m Leach pit

= Connected to open drain

Cleaning of pits

B Manual cleaning

B Mechanical Cleaning
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Adopted Intervention Strategy

Partnership with state government, district and Local Bodies
Demonstration of FSM Technologies

Engagement of stakeholders

Capacity Building of key stakeholders

FSM Campaign

Integrated FSTP operation and Desludging Service

Infrastructure

O&M

[StakehnlderEngagement]

Sustainability in
Sanitation Value Chain




Infrastructure

Technology
» Screens, Drying Beds, Anaerobic Baffle Reactors, Planted Drying Beds
» Merits - Low O&M, simple operation, minimal skills, no electricity. But, land
availability is a prerequisite

Treatment Process, FSTP, Dhenkanal Municipality

Capacity : 27 KLD
MECHANICAL EMPTYING SCREENING STABILISATION Area : 1.5 Acres
& TRANSPORTATION CHAMBER REACTOR Target Population : 1,11,000
. Date of commissioning :
ey 26 October 2018
s
SLUDGE SLUDGE SLUDGE STORAGE
OIYIG BED SI) PASTEURIZATION UNIT ROOM Legend
T < ol fe - SOlid Treatment
S —- LiQuIG Treatment
ABR AND AF PLANTED ACTIVATED SAND & CARBOM FILTER FINAL
GRAVEL FILTER AND UV SYSTEM COLLECTION TANK
- {
q q q p .
Mechanical Serponing Stahilization Sltludgne SlTudgoe Anasrohbhic Plantod Gravel Activated Final Collection
Emptying & Chamber Reactor Drying Bed Pasteurization B a ffled Filter Sand e &  Tunk
Carbon or -
Transportation o oaation of ol Allow siodge 1o [Segerstieniiior ot :”";‘:’.éﬂ'}g Remove  odour,  and UV Store the treated
Collection of  wastes and digest anaerobically solid<liquid Disinfect the Filter (AR) colour and to System waste water for
shudge from todet inorganic solids. which leads to through graded drieg sludge v enrich the waste i re-use or disposal,
containments organic load gravels as filter collectad  from’ Decomposition of water with oxygen. me' 80D cooc
through cesspool reduction. media. : the SO8s which organic matters in e - ancal
emptier truck. klfis and  the liquid part of coliform standards
deactivetes the faccal sludge.,
pathogens  using
solar radiation,



Pre-Treatment of Fecal Sludge

1. Screenmg Chamber 2. sludge Drying Bed | 3. ABR 4. Plnted ryi ed

Post-Treatment of Fecal Sludge

5. Activated Carbon Filter 6. Sludge Pasteurlzatlon Unit







Operation and Maintenance

Operation

Call centre for desludging service requests

Digitized revenue system and GPS tracking of the desludging trucks
Checking the water quality standards

Ensuring the reuse of by-products

Establishment central monitoring system

VVVVY




Key Processes:

» Participatory Market System Development

» Formation and Strengthening the Structures at various Formation and
Strengthening the Structures at various level

» Capacity building

» Policy Change: FSM Regulations, specific budget head for FSM Engagement of
Private Operator for O & M

» Clearances form various agencies for the construction of the FSTP : Pollution

» Control Board, Planning Dept. the FSTP : Pollution Control Board, Planning Dept.

Key Challenges

» Political dynamics at the city level

» Change in bureaucracy

» Land allotment for FSTP Land allotment for FSTP
» Local Resistance




Key Outcomes of Effective Engagement of Stakeholders

Before

Now

42% Open deffecation

ODF city

Manual Emptying

Mechanical Emptying

Sludge disposed in open

100% treatment (FSTP)

Absence of Regulations /Policies

FSM regulations

Less involvement t of stakeholders

Effective involvement/ FSM campaign

Focus on toilet constructions

FSM (entire sanitation value chain)/Modules

Absence of Monitoring system

Call Centre, GPS, IVRS, FSM fund

Worst (liquid)

Wealth ( Business Model)/engagement of private service provider

Casual service delivery

Demand generation




6. Demonstration of Fecal Sludge Treatment Plant at
Devanahalli, Karnataka, India







