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Aim

This Directed Research Project explbiguid waste management strategies and solutions for rural contexts.

Objectives

To identify the existing Liquid waste management practices in rural areas.
To review various Liquid waste management case studies for rural context.
To Prepare a Liquid waste management plan for selected villages based upon site assessment.

To prepare a toolkit for GWM implementation for scaling up.



Research Methodology

Jan 1006 Jan 31, 2022 [3 weeks]

Research Methodology setup

To review

A Case studies,

A Various GWM technologies
A Policies,

A Guidelines,

A Strategy documents,

A Assessment frameworks

across the different Househdddel,
community levels, village levels, state
level, and National level.

And documenting the literature
reviews that support the Liquid waste
management research.
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Feb 10 Feb 28, 2022 [ 4 weeks]

Field Assessment

Understanding challenges and
problems via

A Field surveys,

A Community opinion surveys,

And building a counter solution

strategy over practical challenges.

Exploring the assessment of the
parameters that influence Liquid
waste management practices.

March 18 April 5, 2022 [5 weeks]

Solution Framework Documentation

Preparation of toolkit based upon
Liquid waste value chain.

Based upon

A Technology selection

A Operation

A Business Model

A Financing & Monitoring

Strategizing an adequate framework
with which the least skilled
communities could adapt to the
developments.

April 6 d May 3, 2022 [4 weeks]

Report Preparation

To prepare a detailed research
conclusion report based on all risk
assessments, challenges, and counter
solutions for the most vulnerable
areas i.e. rural regions.

The handbook that delivers Grameen
solutions.

Liquid waste management guideline
for SBM 2.0 (G)

CONCLUSION
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Liquid Waste Reuse Can Help Reduce Water Scarcity
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http://www.wri.org/
https://www.theworldcounts.com/stories/average-daily-water-usage

Liquid Waste Characteristics in Rural India

Ministry of Drinking Water & Sanitationdefines grey water as

Elemental Characteristics of Liquid waste in Rural Context

owastewaternot contaminatedwith fecal or urinal matter6 Elements Unit Kitchen Sink Laundry Wash Basin Bathing Cattle/Farm Mixed
BOD5 mg/L 998 260 252 215 304 603

CcOoD mg/L 1038 1590 424 366 807 1045

e ol (21’ I e Alkanity (pH) 7.1 8.55 8.1 7.4 8.5 7.93

t ,\ ! | -- Turbidity NTU 298 247 102 209 304 232
AT f" Rvmver TSS mg/L 717 266 181 256 164 216

Chlorine mg/L 43 9 5 5.4 60 90.5

i Vulnerabilities with direct use of Liquid waste
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Therural contextof Liquid waste also contains : _ _
A Animal/cattle wasteslike goat pebbles,cow dung/urine High alkalinity Spreads Pathogens ~ High metal absorption over edible  Depletion of Aquatic

crops if irrigated without treatment & biotic life

A Pesticidest Chemicals
A Leaked/ inadequate conveyance/containmensystem (poor
FSSMgxposesit to black water.

SourcePravin D. Patil et.a] SS Rakesh et dittps://doi.org/10.22271/chemi.2020.v8.i1a.831¢ 8-1-66-149.pdf (chemijournal.com)
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https://www.sciencedirect.com/science/article/pii/S2588912521000394
https://doi.org/10.22271/chemi.2020.v8.i1a.8316
https://www.chemijournal.com/archives/2020/vol8issue1/PartA/8-1-66-149.pdf

DEFINING THE SECTOR: LIQUID WASTE SERVICE CHAIN

The Liquid wasteervice chain can define the assessment of Liquid waste management in any settlement. It has five components into algdrosy cy
generation (consumption) to safe disposal (treatment / Reuse). Its sequence follows as mentioned below:

& .'lﬂ" N

| 'y
7 "/

~— S HOUSEHOLD g
USER INTERFACE ~ CONTAINMENT
I TRANSPORTATI\ REUSE / DISPOSAL =

The evolution of these components can be catered with technology, Hadsesl solutions, or adaptation of both together.

COMMUNITY —

CONTAINMENT

Source: Concept Adapted from SFD mabuséina.org | Graphics redefined for LWSC by Pushpak Sahu
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SBMG 2.0 Suggestions across the service chain

B
&
W
CW
| Washing Interface C'é%#f\FNHN?ELP
| Bathing Interface | | Soak pit, Leach pit | w ——- REUSE / DISPOSAL =
Kitchen Garden | Community Soak pit, Leach pitl | Nature/Gravity based Solution | | Waste Stabilization Pond
| Silt Chamber | | Silt removal Interceptors | | StructureBased Solutions | | Irrigation, any other reuse |

| Machine- Based Solutions |

"~ TRANSPORTATION — , _a-—.g.>

Drains ( Closed, Walled)

| Bore Sewers (Piped System) |

Source: Concept Adapted from SFD mabuséna.org | Graphics redefined for LWSC by Pushpak Sahu |
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Liquid waste Norms

There is a handbook of the Government of India for Liquid waste management,
But no such mandatory policies are yet explored for rural India.

Exploration of Liquid waste management in India is still grey by 2022.

There are guidelines for discharge standards by CPCB, as mentioned in the table.

CPHEEO, CGWB, Ministry of Environment, Forest & Climate change has also issued water reuse
policies with discharge standards.

National Green Tribunal is also preparing guidelines for Liquid waste management.

S. No. Parameter Required Standards
| pH 6.5-85
2 BOD(5th day) <10mg/l
3 coD <50mg/l
4 Suspended Solids <10mg/I
5 Ammonical Nitrogen <5mgy/l
6 Total Nitrogen <5mg/l
7 Fecal Coliform <100 MPN/100 ml

Sno. Parameter Standards

1 pH 6.5-8.0

2 BOD (9'Day) <10 mg/l

3 COD < 10mg/l

4 Suspended Solids <10 mg/l

5 Ammoniacal Nitrogen <5 mgl/l

6 Total Nitrogen <5 mgl/l

7 Fecal Coliform <70 MPN /100ML
Sno. Parameter Standards

1 pH 5.8-8.6

2 BOD (9'Day) <5 mgl/l

3 COD < 5mgl/l

4 Suspended Solids <10 mg/l

5 Ammoniacal Nitrogen <3 mgl/l

6 Total Nitrogen <3 mgl/l

7 Fecal Coliform < 45 MPN /100ML

SourceHandbook of the Government of India for Liquid waste management by MoDWE A@BGEan Oregon Liquid waste GuidéliMéster Pollution Control Law: Effluent Pollution Control and Standards (Japaaft).(e¢pa
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https://www.logicladder.com/cpcb-guidelines-sewage-treatment-plant/
https://www.thegreywaterguide.com/local-state-codes.html
http://www.wepa-db.net/policies/law/japan/wpc1.htm

Liquid waste Management Policy Practicing States

el ang

Taking Active Actions for Rural

Have Policy advisory for Rural

Have Policy for Urban Only

Sourcefmwrra.org) SBM Website | Rajasthan Govt. Website | MP Gov. Website | Haryana Govt. Website
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Need of different approach for Rural than Urban for LWM

Elements
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Scalability

Scalability is dominantly
restricted towards centralized
management.

Building/community scale plumbing

systemscan not be scaled up for all
localities,A indR a fundamentalpractice
for RetrofittingUrbanindia

Villages replicate learnings

and developments easily.

Villages have a controllable quantity of
waste generation that can be easily
managed into quantum and can match
the growth pace for its scalability.

100 villages do not have 100 problems|
they have countable similar problems

that can be solved in a unified manner)}

Decentralization

Huge investment needs in

pivoting towards decentralizef
approaches.

Urban Settlementsare denseand have
lack space, management or
Decentralizecpproachesio not achieve)
even 10% of the urban coverageand
collection

Building new infrastructure af
decentralized habitations is tq
be taken in action.

Villages have available open lands tha
can be adapted with adequate solutionf
to bring climate resilience and
sustainability

LIQUID WASTE MANAGEMENT IN RURAL AREAS

Economy

Limited economic resource}
for evergrowing challenges

Due to the Lack of decentralization
centralized systems have various
barriers, A (i & @reat challenge to
manage a huge quantity of
wastewaterwithin dischargestandard
qualities with limited economid
opportunities

Huge money is being pumpe

|l for rural infrastructure

developments.

Capital investments into adequate
fundamentals would provide enhanced
urban facilities to rural areas via more
space for sustainability and resilience

Centralized systems have hig

Management

O&M costs.

There is always an inadequate output
efficiency Urban technology solutions
need high skilled workforce systemand
ever innovating technology and
managementto cater to the problems|
dueto hugequantity.

Clusters perform better than
cities in quality output and
reuse efficiency.

Smaliscale solutions can be easily

adapted and managed in villages with
fewer workforce requirements.




Gandhinagar District

Stage of Ground Water Development (2009) N

Legend
Category
Sate

Groundwater status of Gujarat districts in 2009

The Gandhinagar district is the secondsmallest
district of Guijarat still has the most exploited

groundwater condition Being the Administrative
capital of Gujarat, it hasthe mostupcomingyrowth

potentialin the due influenceof Ahmedabadand

Mehsana, and studies regarding Liquid waste

managemendre notyet explored here

COVERAGE UNDER
NARMADA

COMPLETED
IN PROGRE!
TAKE???)P o8

UNDER PLLANNING
7 sumrace - 1/ souRes mas

STATE WIDE DRINKING WATER SUPPLY GRID |

Water Supply Narmada Canal Grid

Amongmostexploited GW districts,
Gandhinagar gets its water supplies before
MehsanaPalan,BanasKanthafrom the Narmada
canalgrid, Adequateliquid wastemanagemenin
Gandhinagar villages would spread higher
awarenessand willingnesdor wastewaterreuse
and conservatian

Sourcewater.pdf (qujenvis.nic fnECGWB report Gandhi nagar (cgwb.gov.in)

PUSHPAK SAHU | PUI200022

CATEGORISATION OF TALUKAS
Ground Water Resources of Gujarat 2011
GANDHINAGAR DISTRICT, GUJARAT

——

x
v
:

Gandhinagar has extremely
high water stressdue to lack

of sufficient rainfall and
exploited groundwater
extraction
(in ha m)
Net
Net Existing Eélstmg Allocation for Ground Stage of Ca_tegorlzat
ross " Water ion for
Annual Gross Ground domestic and Availabilit Ground future
Sr. Assessment Ground Ground Water industrial y for Water ground
No. | Unit/ Taluka Watgr Water Draft for | reduire-ment future DeveIoPment water
Avail- Draft for All supply upto irrigati {(6/3)*100} devel
bility irrigation USeS | next 25 years rrigation (%) evelop-
a (4+5) developme ment
nt (3-4-7)
1 2 3 4 6 7 8 9
Over
1 Dahegam 13408.31 13043.50 | 13800.50 1015.00 0 102.93 Exploited
. Over
2 Gandhinagar 12165.73 13250.80 14077.80 1158.00 0 115.72 Exploited
Over
3 Kalol 10873.29 | 12424.00 | 13363.00 1258.00 0 122.90 Exploited
Over
4 Mansa 8852.73 12553.70 | 13142.70 825.00 0 148.46 Exploited
Over
TOTAL 45300.05 51272.00 | 54384.00 4257.00 0 120.05 Exploited

LIQUID WASTE MANAGEMENT IN RURAL AREAS
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http://www.gujenvis.nic.in/PDF/water.pdf
http://cgwb.gov.in/District_Profile/Gujarat/GANDHINAGAR.pdf

Gandhinagar Sampling

Out of 5 subdistricts of Gandhinagar,
Thesampling methodology was adapted based upon the following Categorizations:

1
= /‘j‘. T 2L T Y
T ~ A

¢ ol
(L ApEE. A} B

Categories
(Population) Number of Villages |Population Number of samples|Kalol S. GandhiNagar
0-1000 29539
1001-2500
2501-5000
5001-10000
10000<
TOTAL
Area 2,163 Km2 Two Subdistricts were chosen for sample surveying.
Number of Suldlistricts: 4 )
Number of Villages: 252 X Kalol (10/73 Villages)
Total Rural Population: 791126 A Kalol subdistrict is directly catering for the National Dedicated freight corridor and its agglomerations towards

) x South Gandhinagar (10/65 Villages)
57% Rural Populatio
A The south Gandhinagar region is sandwiched between Gandhinagar and Ahmedabad, facing intense pressure of

aggressive urbanization. But lack of infrastructures is hindering the growth of these regions.

Subdistricts of Gandhinagar

Sourcehttps://forests.gujarat.gov.in/gisng.htn Census Hand book 2011
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Survey Sampling® Kalol suast

One sample survey of village Thol, Mehsana was also conducted for trend identification

Source:
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Kalol Sub District Sampling 1

Selected

Population

Water

| Census Hand book 2011 | JJM Portal | Primary Survey Data | Telephonic Conversations with the Village Sarpanch

Village Census 2011 Householc Supply Sewer Drains LWM
Vadsar 9,506 1,590 |62.17LPCLC 80-95% N.A
Sherisa 6,785 1,420 |61.91LPCLC 85-95% N.A
Bhoyan Moti 6,602 1,653 |63.62LPCL 85-90% N.A
Palsana 4,599 1,241 |62.42 LPC 80-85% N.A
Jaspur 3,557 1,043 |61.01LPCL 75-90% N.A
Kalol Sub District Sampling 2

Selected  Population Water '
Village Census 2011 Householc Supply Sewer Drains LWM
Santej 7493 1683 |63.45LPC 85-95% N.A
Rancharda 4318 940 61.6 LPCL 55-60% N.A
Nasmed 3824 1170 | 54.33 LPC 60-70% N.A
Jethalaj 3669 885 63.61 LPC 50-60% N.A
Palodia 1498 584 62.7 LPCL 60-80% N.A

LIQUID WASTE MANAGEMENT IN RURAL AREAS
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https://forests.gujarat.gov.in/gis-eng.htm

Survey Sampling® South Gandhinagatsse

Source:
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South Gandhi Nagar Sub District Samplihg

Selected  Population Water I

Sno. Village Census 2017 Householc Supply Sewer Drains LWM
1 Chhala 9,691 1,762 |56.03LPCL 75-95% N.A.
2 [Chiloda Motg 8,092 1,590 |56.85LPCL 80-95% N.A.
3 Sadra 5989 1,205 |56.15LPCL 60-85% N.A.
4 | Shiholi Moti 5953 2,022 | 65.51LPCLC 60-95% N.A.
5 Dashela 4111 1,088 |58.38LPCL 60-80% N.A.

South Gandhi Nagar Sub District Samplibg
Selected  Population Water .

Sno. Village Census 2017 Householc Supply Sewer Drains LWM
1 Valad 9399 2,478 |57.29LPCLC 80-95% N.A.
2 Lavarpur 3584 573 56.03 LPC 85-95% N.A.
3 Shahpur 3525 1,191 |65.44LPCL 40-65% N.A.
4 Pirojpur 2041 745 64.58 LPC 40-60% N.A.
5 | Limbadiya 1467 752 58.09LPCL 75-95% N.A.

| Census Handbook 2011 | JJM Portal | Primary Survey Data | Telephonic Conversations with the Village Sarpanch
»

LIQUID WASTE MANAGEMENT IN RURAL AREAS
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Existing Situation Documentation




Villages and their User interface coverage

60% Coverage 100%
— f e

Toilet / Washroom Coverage needs to be explored into various villages.
But the primary survey found Gandhinagar villages have about-B®% of user interface coverages i.e. upgraded sanitation pragsi@at the household level.

Source: Primary Survey
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Community water tank User interfaces can be improved for efficient water usage and liquid waste management

The remaining 1525% of coverage is from the liquid waste that litters from the user interface at community taps,
public wash, and common Household wash areas that need to be addressed.
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Villages have Conveyance Network

60% Coverage 95%
— f e

s
il

60-80%
Conveyance
coverage

Villages need to set up regular maintenance and realignment of their conveyance network, but many villages still lack fidfampe of sewers.

Source: Primary SurvegWwachh Bharat Mission(@)S (sbm.gov.in)
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https://sbm.gov.in/sbmreport/Report/Physical/SBM_TargetVsAchievementWithout1314.aspx
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Desludging chambers are misaligned. Maintenance and realignment of sewer pipes can increase the Spillover can be prevented by regular timed maintenance.
efficiency of the coverage..

Villages need to refurbish their existing network; basic realignment activities can improve their collection network.
The collection chambers can be enhanced via interceptor chambers to perform during peak hours.
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Villages that require exsitu Treatment solutions

No Treatment Practice found

f o1

09 safe
Disposal

No pond was found safe for potable purposes during surveys.

Source: Primary Survey
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The wastewater disposal ponds have been impacted to extreme solid waste disposal. Eutrophicated ponds can never heal themselves, it needs manual abatement for its revival.

Water bodies and local rain catchments are waste disposal sites in the villages also many ponds are getting eutrophicatémlsilueecomposition.
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