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Faecal Sludge and Septage Management Plan (FSSM) for

Kolhapur Municipal Corporation

The Faecal Sludge and Septage Management (FSSM) Plan was prepared by the Center for Water and Sanitation (CWAS),
at the Centre for Research and Development Foundation (CRDF), CEPT University
in consultation with Kolhapur Municipal Corporation

under a grant from HT Parekh Foundation
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monitoring systems, and d) reuse plan for treated wastewater and sludge from STPs. A mix of secondary data provided by the city, primary
surveys, and stakeholder interactions were done to prepare the FSSM plan for the city.
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FSSM is recognized as a viable solution for safely managed

sanitation

Targets 6.2 and 6.3 of SDG 6 of the Sustainable Development Goals aims in achieving the target on
ending open defecation with provision of access and sanitation hygiene for all and improving water
quality, wastewater treatment and safe re-use by 2030.
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[TARGET 6-2]

END OPEN DEFECATION
AND PROVIDE ACCESS
TOSANITATION AND
HYGIEME

|TARGET 6-3]

IMPROVE WATER
QUALITY, WASTEWATER
TREATMENT AND SAFE
REUSE

Image source:
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Government of India has put a strong focus on FSSM

W; Swachh Bharat Mission (2014-2019) achieved significant success to make India Open Defecation Free. In 2017
SRR | the GOI adopted its national policy on iiFaecal S| udge and Septage Manageme

KEY ACHIEVEMENTS

M -9
SBM Phase 1 Focus ' @ m

mostly on toilet construction
6.6 MILLION 98% CITIES DECLARED 35 STATES/ UTs
TOILETS OPEN DEFECATION FREE CERTIFIED AS ODF

FSSM OPERATION VALUE CHAIN

Need to focus on entire
6sanitation valu
desludging & treatment) to

obtain ODF+ and ODF++ status

ACCESS TO TOILET EMPTYING AND DISPOSAL/REUSE
Access to hygienic TRANSPORT TREATMENT Reuse of treated
toilets to all households > pesjudging of septic tanks by~ ~ Treatment at ”  effluents and other
CONTAINMENT suctions machines and centralized or byproducts for
Toilets connected to transportation to treatment decentralized agricultural or other
efficient systems like plant plants uses or disposal at
septic tanks designated site

Source: Press I nfor mat i oSwacBhataKe® Saal, Eethi®aal®d MOHWA to oetebrate six years of Swachh Bharat Mission-Urban on Gandhi Jayanti" Ministry of
CEPT Housing and Urban Affairs. Government of India. Accessed from https://pib.gov.in/PressReleseDetail.aspx?PRID=1660543 on 24.12.2020; Swachh Bharat Urban Dashboard accessed from
R http://swachhbharaturban.gov.in/ on 24.12.2020
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FSSM activities envisaged for Kolhapur

Memorandum of Understanding

between

Kolhapur Municipal Corporation,

and

Center for Water and Sanitation (CWAS),

CEPT Research and Development Foundation (CRDF),

CEPT University, Ahmedabad

For

Support for impr in Sanitation services
with special focus on FSSM

May, 2020

Sanitation assessment and
FSSM Plan of the city
Special focus on slums

Scheduled desludging of
septic tanks

Trucks procurement and
implementation support

Monitoring systems for
desludging and treatment
services

Implementation and
procurement support

Resource Centre and
Landscape at STP
Implementation and
procurement support

Capacity building of ULB staff
and key stakeholders and
Documentation

Reuse plan for treated
wastewater and sludge

MoU signed with KMC for support for sanitation improvement in the Kolhapur city

corsaseanc CEPT
CR DF ———— UNIMERSITY
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This section provides an overview of Kolhapur city including: 1
demography, administrative setup, land use and natural resources..

Kolhapur city overview




Kolhapur city overview

g N
¢ A 5 6,00,000
m Population

Bapatcamp
| -
Total slums

Veet bhati

Legend -

- D City_boundary
» E ZoneBouncares g 6 6 . 8

VéardBoundaries
. Sq.Km
S Panchagangs river
- Lakes and Water bodies Area
Roads

A s

@ Pumping_station

¢
1,27,000
@ Households

o0 0
o 10%
LI Slum Population

(62,256 population)

e

Declared as

; - o 3 4Kilam‘rs
e ODF in 2016 : ODF++ 2019

Source: CDP, Swachh Sarvekshan 2020 data and PAS-SLB 2019; Environmental Status Report of Kolhapur City 2015-16, Kolhapur Municipal Corporation.
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Monitoring
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Municipal boundary and ward map

Administrative ward map

There are 81 administrative
wards in the city

g | ceor
CWASE:.  CRDFEEE | Sl Sanitation assessment

The city is divided into
five zones.

Scheduled desludging

Monitoring

Resource center &
landscape at STP

Prabhag / Zone map

10



Outgrowths and land use

"X

famrma Arsr-

(0 gfm)

g W 7 A T afufm o asge F
WA 2] A Jo FEA AL

TEAfET WHM AW - 29%2-30%%.

Name Population
(2011)

Panhala 3,121

Vadgaon Kasba 25,651 ~

Legend
Water Bodies
I other Municipalities
| | outgrowths
N |:| Ward Boundaries

A [ City Boundary
e Roads

There are 4 Municipal councils nearby Kolhapur city. Panhala & Vadgaon council

are within 25km while Ichalkaranji and Jaysingpur are within 50km.

s

Source: Primary research, Kolhapur Municipal Cbiporaﬁon
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Topography of Kolhapur

Contour map

The slope from south to North

The city has an average elevation
of 550m

A The town topography is uneven, and
slopes in the western direction. Kolhapur
lies above the foothills of the Sahyadri
ranges and therefore has flat topography.

A Soil type is rich black soil and in some
areas there are hard strata.

A Ground water is available at 15-20 ft
below ground in Gavthan areas while in
outskirts it is at 50-70ft.

LEGEND
Contour

— 540- 5768
— 5768-6137
6137 - 650.6
6306 - 687.5
G875 - 7243
T243-T61.2
— 7612 - 7981
— 798.1-835

The normal annual rainfall is 1239 mm. It
varies from about 500 to 6000 mm.

S

Source: Primary research, Kolhapur Municipal Corporatiol

2 asevELoueT CEPT. " " — . —
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A The five rivers - the Kasari, the

Rivers and lakes in the city
Kumbhi, the Tulsi, the Bhogawati,

River, lakes and nallahs location map

. . and Dhamni convene at the
Panchganga River lies al , ) Prayag Sangam to form the
the northern part of the city i E < Panchaaganga River
and borders about 18.31 km of . o i ‘ 9ang '

thec i t pedpmhery.

Panchganga River

As per data records maintained by
KMC, the river has a catchment
area spread across 2538 km2 and

There are 6 major lakes in Panchganga river the city of Kolhapur depends on

Kolhapur city which cover the river as a source of drinking
0, i . . ;
3% of the _entlre area of Lakes in Kolhapur city water for the city.
Kolhapur city.
Sr Name of lake Area Depth Year
No (Ha) (EES)
TN ) Rankala 1877-83 Irrigation, Recreation
2. Kalamaba 63.13 14 1873 Water supply, fishing, irrigation
S 3. Kotitirth 5.8 60 ND Domestic purpose
4. Hanuman 0.85 3 2002-03 Domestic purpose
Kotitirth lake 5. Rajaram 21.6 11 1928 Fishing, irrigation, domestic purpose
_an kala lake 6. Raman Mala 1.85 4 ND In water park for recreational activity
? ajaram lake
Legend A The city is dependent on these resources for

various activities including water supply,
fishing, irrigation, recreation, and so on.

A Apart from these, Kolhapur city has other

= - =z lakes like Lasktirth, New Palace Lake, and
Rankala- Biggest lake 2 lakes at the Shivaji University campus.

I water bodies

® [ake locations

S Kaladmaba lake —— Nallahs

Source: TERI, Retrieved from Environmental Status Report of Kolhapur City 2015-16.

romwTEn 0 ORvELCoENT CE " " R ) L
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Main nallahs in the city

Nallas location map

Kolhapur city has 5
major nallahs.

The total length of
these nallahs is
estimated to be

about 94 km Line
A Al these nallahs
~e / drain into the
Jayaqi nallaly Panchgangariver.

\\

Dhudpali nall

'.L‘egend

B | akes and Water bodies
@ Nallah discharge points

=== Sub Nallahs

Source: Environmental Status Report of Kolhapur City 2015-16, Kolhapur Municipal Corporation.

CWAS#:.  CRDFZE | $L.,

Sanitation assessment

Scheduled desludging

List of nallahs and sub nallahs in Kolhapur city

Sr. Main Catchment

Dudhali Phulewadi and 1447.8
Dudhali
Laxtirth 260.23
Jamadar Club 19.63
2. Jayanti Jayanti 2446.62
CPR 20.21
Juna Budhawar 26.91
3. Bapat Bapat camp 982.83
Camp
Kawala Naka 592.83
4. Line Bazar Rajhauns 106.82
Raman Mala 125.96
Dream world 107.66
Laine Bazar 196.01
Kasaba Bawada 131.09
5 Veet Bhati Veet Bhati 217.33
Total 6682
Monitoring 14




Distribution of slums

Slum cluster map showing the extent of sewer coverage

Legend 57 62,256

e wtar slums in Kolhapur Slum population
- Full sewer coverage (4) (aS per Shelter Association)
- No sewer coverage (34)

Partial sewer coverage (19)
A 14,663 155
— e e e Slum households (huts/hectare)

Labes and wakr Doxbos Tenement density
D‘.h teesdny

4.75 52%
Average household size (7,624) Individual

toilet coverage

46% 27%
(6,744) CTB usage Drainage coverage

Around 60% of slums in the city lack connection

to sewer network. In these slums, 2,489 IHHTs are
connected to septic tanks.

o o5 s 2 3 .
T —
Source: Based on information from Shelter Associates and Kolhapur Municipal Corporation.

i e CEPT. ’ : - ) N
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Organogram of Kolhapur Municipal Corporation

The departments in the corporation are General Administrative, PWD, Sanitation/ Birth and Death, Accounts/Tax, Water supply, Firefighting,

Electricity, Establishment, Town Planning, Clinics, Hygiene

Political set up

The general body is headed by the Mayor followed by Dy. Mayor

Administrative setup

Dy. Commissioner

Admin

Internal Audit
Urban Poverty
Accounts

To To Do Do

@
c
°
n
4]
S
(S
o
O
®
=
°
=
>
=

Fire Fighting

A Chief Fire
Fighting
Officer

Asst.

A House tax
A Records
A License
A Stores
City Engineer
A PWD
A Garden
A Electricity

Source: Primary research, Kolhapur Municipal Corporation

CWAS::.. CRDFEEs

CEPT
LN IMERSITY

Commissioner 1

To oo o Do Do o I

Health Dept.

Number of Election Wards
Municipal staff 3,527

Asst. } ;

Establishment A Chief Auditor
QOctoroi

Estate

Women & Child

Welfare

Education

Law College

Accounts

PF

A Town Planner

Engineer (WS)

Administration

A Sanitation and A water Supply A Primary
septage Mgmt A Treatment Education
Hygiene A Drainage

Sanitation assessment

Scheduled desludging Monitoring

16




Contents

This section explains the existing sanitation scenario of the city through a
detailed assessment of the data collected from the ULB, site survey, and 2
interactions with different stakeholders.

Sanitation assessment of the city




Existing sanitation service chain

Pour flush Septic Tanks &  |Lj Uld Underaround
latrines and Sewerage sewera ge drains
CTs/PTs System : L 9 )
| I
| Septic t_ank| N
_ ier_n_piy_lrlg :_ _»| Suction emptier
| trucks
1 . J
City details City details

Individual toilets-
1,16,383 HHs (92%)

Dependent on
Community toilet- 15,58
HHs (8%)

Sewerage system- 70,000
HHs (60%)

3 Septic tanks- 46,000 HHs
(40%)

Slum level details

Slum level details
Individual toilets-
7,600 HHs (52%)

Existing situation

Dependent on
Community toilet- 7,000
HHs (48%)

(57 slums settlements)

34 slums with septic tanks
19 slums with partial
sewer network

4 slums with full sewer
coverage

- Overview

A4 major Nallahs are diverted to
STPs

AULB owns 5 suction trucks:
2@ 6000 litre; 3@ 3000 liters

and 1 vacuum tractor @ 3000

liters

AOne private  desludging
operator-3trucks @ 3000 liter

Alrregular desludging, emptied
only when full once in 8-9 years

AManual logbooks for monitoring.

AThe trucks dispose of the
collected septage at pumping
stations

Treatment at
existing STP

-—— -

A2 STPs: Kasaba
Bawda (76 MLD) and
Dudhali (17 MLD)

A85.2 MLD wastewater
generated and 83
MLD is treated

A40 KLD septage co-
treated at STP

AManual log-books for
monitoring FS load at
STP.

A Only 4% of the treated
wastewater is reused (3
MLD)

A Farmers  from  the
nearby area use the
treated  water and
sludge but no record is
maintained.

A The city lacks a reuse
plan for the treated
water

1
I
1
1
Used Treated Water
by farmers and for
Gardening

Source: Kolhapur Municipal Corp

CWAS: CRDF

tldDetalled Project Report for underground sewerage scheme, Kolhapur, DPR, Kolhapur Municipal Corporation; Primary datearallsit visits

Sanitation assessment Monitoring 18
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Sanitation access - Individual toilets and community/public toilets

Current status of Community Toilets (CT) and Public Toilets (PTs)

Total no of CT and PT 61 9
Total households dependent on CT/PT Seats - 795 Seats - 117
= Total households dependent on IHHT

Toilets connected to Septic Tanks 32 3

Toilets connected to Sewer 29 6

network
As per Swacch Survekshan 2021, households access to IHHTs in the
city is 92% while others are dependent upon community or public O &M of CTs/PTs AllCTs All PTs
toilets. maintained by maintained by

KMC KMC
Households 1,26,937 93%
Total number Households 1,16,383 92%
having IHHTs
Total Households 10,554 8%
dependent on CT/PT L TR
/ t;:‘ A

Practicing Open Defecation - 0% Community toilets in Ambedkar Nagar slum

Source: Swacch Survekshan 2020; discussion with ULB officials and site visits

CWAS::.  CRDF: it 19




Distribution of slums in Kolhapur

Slum location map of the city Land ownership in slums

55 slumsin Kolhapur (as
per Shelter Associates)

80% of the total slums are located on
Government land (44 slums) and others on
13% populationin private land

slums in the city

80%

= Private land = Government land

Highest and least populated slums in the city

Highest populated slums Least populated slums

Admin Ward 2

1 |Awachit Nagar GhorpadeGalli,Koregaokar
2 Ralendr-a Naqar 1 Compound
e 3 |Lakshatirth Vasahat Near the Dafale compound Tarabai
ey 4 |Vichare Mala E-Ward 2 |Park
5128011 i
a1 5 [vadav Nagar Kotitirth Kamgar Chawl B-Ward (Near Race
) o] 6__Ambedkar Nagar sium 3 |Course) (Sambhaji Nagar)
e 7 ___|Kanan Nagar - -
S— 8  |Jamsandekar Mala 4 |Near the Chaya Housing Society
Pr— 9 |Makadwale Vasahat Near the Town Planning Scheme
SN 5 |[No.1
oottt il sy | 10 |[Raman Mala K-Bawada :
- - - = . ) . ) United Agency(Rajiv Gandhi
Source: Shelter Association (2020); Rajiv Awas Yojana (2013). Guidelines for Preparation of 11 Nagar)
Slum Free City Plan of Action 2013-2022 g
CWAS 5 CRDF : EEIPTF' City overview Scheduled desludging Monitoring 20




Visual assessment of slums

g B

Raman Mala K-Bawda

Open Drains

Raman Mala K-Bawda

Yadav Nagar Kotitirth Ambedkar<Nagar United Agency

CRDF:EL’:.*E.‘.”&:.N. CEPT ’ . - ) L
rounnamon UNI/ERSI Sanitation assessment Scheduled desludging Monitoring 21

Source: Slum visit

CWAS




Sanitation scenario in the large slums (1/2)

Highly populated slum location

Commu

Tn'.t Iy t Sewer SVL\J/atelr
density ent on ent on Olt? covera COSSrg
(huts/ha) | IHHLs CTBs seat to

(%) (%) perspn ge

HH HH
Tenement| depend depend

ownership|population

Ambedkar Nagar

atlo
1 Awachit Nagar State Govt. |_ 8405 _ I 1681 164 30% l_52%. - 17% 1:11 Partial . —Full _
2 Rajendra Nagar M. Corp 8065 1613 137 10% I 78% | 0% 1:20 P_artlal _ Partial |
} [ Lakshatirth === r T
Yadav Nagar Kotirth r6 3 Vasahat State Govt. 6335 1267 126 37% a  19% _ 104_! No | Ful
SN Vichare Mala E- |—= =" | |I |
4 Ward State Govt. 5880 1176 247 13% | 78% 1 0% : 1:42 41 No_ | Ful
i AdminWard 4 Yadav Nagar
Lakshatirth 5 Kaotitirth State Govt. 4260 852 193 25% 61% 13% ! 1:30 : Full Full
Vasahat Ambedkar _———n 1 |
Nagar slum  State Govt. 1575 315 _ 527 _| 35% 46% 0% | 143 | No Full
Vichare A Awachit N lum is the highest lated sl h Ambedkar N lum is th
- : Mala wachit Nagar slum is the highest populated slum whereas Ambedkar Nagar slum is the
gy : densest slum showing a tenement density of 527 huts/hectare.
L A
' o / - A Rajendra Nagar slum and Vichare Mala show higher dependency on Community toilets. Vichare
e L o mala, Yadav Nagar Kotirth, and Ambedkar Nagar slum have more than 25 people per seat
{ e a-mp dependent on Community toilets.
Tanabl Sharw [37]
I Urtenable Siums (13
Rajendra A A Awachit Nagar slum, Lakshatirth Vasahat, and Yadav Nagar Kotirth show more than 17%,
it 19%, and 13% HH defecating in open respectively.
Nagar — B
R —————— O3 oy Bouneary i . . .
el Awachit Nagar |*=*=* A All the identified slums have full water supply coverage except in the Rajendra Nagar slum.

However, only the Yadav Nagar Kotirth slum shows full sewer network coverage.
Source: Shelter Association (2020), site visits

. e CEPT o ) L
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Sanitation scenatrio in the large slums (2/2)

Highly populated slum locations

Raman Mala K-Bawda

l<—

Kanan Nagar

Admin Ward 2

A

Admin Ward 4

—~
(-&,

United
Agency(Rajiv
Gandhi Nagar)

Makadwale
Vasahat

Tonsble Shurs [17]
I Urtenable Siums [13]

) Govnnsat Lind W1
£ prose v (1)

Ward Bouncary

Jamsandekar

Mala

1] City Boundary
| Souams [52]

Source: Shelter Association (2020), Site visits

CWAS ::-..

CRDF &= fFhnan

City overview

Name of Slum

Kanan Nagar | Private
Jamsandekar |

Mala I Private
Makadwale |

Vasahat | Private
Raman Mala K- |

Bawada |_Private _
United

Agency(Rajiv State
Gandhi Nagar) Gowt.

4920 1984 131

1365 261 197
Fr—=—=—n1

|
|
I 1095 219 225 |
|
|

905 181 152

780 156 182

HH HH
depend | depend
ent on ent on
IHHLs CTBs
(%) (%)

18% 70%

3% 81%

8% 2%

17% 74%

|

3% | 93% _|

0%

r——=——n

Water
supply

covera
covera

ge

143 Patia) | Ful
- =

i

1:30 i No ! PartiaIJI
i 1

1:31 ) No I Full
1 1

1:17 L No b Full

1:79 No Full

Kanan Nagar slum is the highest populated slum whereas Makadwale Vasahat slum is the

densest slum showing a tenement density of 225 huts/hectare.

All these slums show higher dependency on Community toilets with the highest dependency
in United Agency slums with 93% HH. Kanan Nagar, Jamsandekar Mala, and Makadwale
Vasahat slum have more than 25 people per seat dependent on Community toilets.

The highest populated Kanan Nagar slum shows partial coverage of the sewer network
which is lacking in other slums.

All the identified slums have full water supply coverage except in the Jamsandekar Mala

slum.

Sanitation assessment

Scheduled desludging

Monitoring
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Other less populated slums

Least populated slum location

gl Name of Slum |owners
o hip

Land

Near the Dafale

compound Tarabai Park GhorpadeGalli,K 1 1 -—-
oregaokar o 1 | ! ! 1
1 Compound I private  Declared ] 60 12 | 3 I o 0 NA  Partial | Ful 1
Near the Dafale’= = = = = = = = 1 I |— - _II 1
- compound _———— - - - I I 1 I II I
GhorpadeGalli,K 2 Tarabai Park | M. Corp Undeclared 80 16 j 0 | 16 0 137 | No I Ful,
oregaokar Kamgar Chawl b = — — — — — — | | . I |
Compound B-Ward (Near I 1 I |
Race Course) | 1 ! I .

(Sambhaji State I | 1 I
3 Nagar) Govt. Declared 130 26 " 2 — 23_ | 0 1:29 I No Iy Ful :

_______ | |
Admin Ward 2 — Near the Chayal | 1 ! 1 |I 1
Near the Chaya 4 Housing Society! M. Corp Undeclared ' 150 30 1 3 29 1 o NA | No |I Partial 1
%%.,_ Housing Society Near the Town | ! 1 N B 1

. Planning 1 1 1 ! !
i 5 Scheme No.1 | M.Corp Undeclared!170 34 3 _I 27 0 1:09 Partial | Full
: A Itis observed that the least populated Ghorpade Galli slum is undeclared slum located on
" AdminWard3 private land. However, Dafale compound slum, slum near Chaya Housing society, and

Adesn Werd -~ TB near Town Planning Scheme No.1 are undeclared slums located on the M.corp land.
Chawl B-Ward (Near Race -z, Near the Town A The HH dependency on CT/PTs located outside the slums is higher indicating lower
Course) (Sambhaji Nagar) Z'aqn'”g Scheme access to IHHTs
g 0.

A Majority of these slums lack sewer coverage but have sufficient water coverage.

Source: Shelter Association (2020), Site visits
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Collection o Partial sewerage coverage suggests dependency on septic tanks

Existing desludging truck zones map of Kolhapur %

Households 1,26,937 -
N HHs in the city have Total number HHs having IHHL 1,16,383 92%
A access to IHHLs IHHT Connected to Septic Tanks 44,609 40%
50% IHHT Connected to Sewer system 70,392 60%

@ population covered

under sewer network A All the peripheral zones of Kolhapur lack sewer networks, thus showing
;erﬂ:"“ septic tanks as the majorly used toilet disposal mechanism.
£\ 17 MLD Dudhail STP A Under UIDSSMT Scheme i 45 Kms sewerage line (main trunk) functional.

ML asba Bavda A Existing sewerage network is a combination of underground and open

PS
@ PS1-Jayanti Nallah

@ PS2- Line Bazar Nallah
@ PS3-Bapat Camp Nallah

@ PS4- Dudhali Nallah A
. [ zoneBoundaries

drains

Under AMRUT scheme- 116 km drainage line proposed and under

@ Panchaganga river construction.
I Lakes and Water bodies . .
Ward Boundaries A There are four zones for sewage management Jayanti, Line Bazar, Bapat
=Citybnundary
M Cenval Sewerage System camp from where sewage is pumped to Kasba Bawda STP and from
arn to open
Septic tank H H H
I UIDSSMT Dhudhali nallah is pumped to Dhudhali STP.

A Apartments have their STP for the treatment of wastewater.

Areas
® A

dependent on

. Outlet of septic tanks is connected to the open drains.
lomeles. septic tanks

2 3

Source: Kol_hapur Municipal Corporation; Unity Consultants Pvt. Ltd. (2016). Detailed Project Report for underground sewerage scheme, Kolhapur, DPR, Kolhapur Municipal Corporation; Primary data collection

and site vi
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Conveyance

Existing desludging truck zones map of Kolhapur

CWAS ::-..

o

Source: Kolhapur Municipal Corporation; Primary data collection (October 2020)
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Legend

- Desludging is carried out by both KMC and private operators

A KMC has 5* desludging trucks (2 trucks of 6000 liters; 3 trucks of 3000 liters)
and 1 vacuum tractor (3000 liters) for septic tank desludging
A There are 2 private desludging operators in the city with a total of 3 trucks

of 3000 liters capacity

D City boundary

@D Panchaganga river

- Lakes and Water bodies

D ZoneBoundaries
l:l Ward Boundaries

A In addition, 1 vacuum Tractor is used for the areas having narrow roads.

A The desludging trucks dispose the collected septage at the Pumping
Station of STP (~40 KLD)

CEPT
LN IMERSITY

City overview

STP

A 17 MLD Dudhali STP

A ok ger charges for Suction Vehicle of KMC

P

w
LN N J

PS1- Jayanti Nallah
PS2- Line Bazar Nallah
PS3- Bapat Camp Nallah

PS4- Dudhali Nallah

WardBoundaries
TruckNo_Ex

I:l MH 09 AG 6914 (3000 |3
- MH 09 AG 6918 (3000 L)
[ w0946 6980 (3000 L)
[+ 094G 6981 (3000 L)
I 1+ 094G 9051 @000 L
l:l MH 09 BC 1574 (6000 L)

4 v |:| MH 09 BC 1576 (6000 L)

Sanitation assessment

Payment and receipts are madei

and Private Operators the drainage department by

making a single receipt of Rs.

1 | kMc Within KMC Rs.,. 500 /- per 500/- per trip.

boundary Trip _
> | kme Outside KMC R§. 2500 /- per

boundary Trip
3 | Private Within KMC Rs... 700 /- per

boundary Trip
4 | private Outside KMC Rs'. 3000 /- per )

boundary Trip : k

Rs. 500/- receipt for 1 Trip

In addition to 5 trucks, 2 Suction Trucks are available but not operational since last 2 years.

Scheduled desludging Monitoring

n
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Conveyance - Daily septage disposal at pumping stations

Existing desiudgingliruckizonesmap o Kolhapur The desludging trucks dispose the collected septage at Jayanti

nallah pumping station and Dudhali pumping station.

Legend 1.

Dcﬁyboundary
=Pancnaganga river - 19000 Ltr/d ay
[ zonesoundaries 2. Average septage discharge at Jayanti nallah pumping

e station is = 21000 Ltr./day

A 17 MLD Dudhali STP

A 76 MLD Kasba Bawda

e operator = 40000 Ltr./day

PS1- Jayanti Nallah

Average septage discharge at Dudhali pumping station is

3. Total daily septage collection by KMC and private

PS2- Line Bazar Nallah

PS3- Bapat Camp Nallah

PS4- Dudhali Nallah

WardBoundaries
TruckNo_Ex

I:l MH 09 AG 6914 (3000 |3
- MH 09 AG 6918 (3000 L)
MH 09AG 6980 (3000 L)
[+ 094G 6981 (3000 L)
I 1+ 094G 9051 @000 L
l:l MH 09 BC 1574 (6000 L)

4 3 ’ s \
- iohgte [ v 00 w570 000y Jayanti Nallah Pumping station Dudhali Pumping station

CWAS :::
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Monitoring is through paper based logbooks at pumping stations

Existing desludging truck zones map of Kolhapur

Legend

D City boundary

@D Panchaganga river
- Lakes and Water bodies

D ZoneBoundaries
l:] Ward Boundaries

STP
A 17 MLD Dudhali STP

A 76 MLD Kasba Bawda

PS

@  Psi-JayantiNallah
@  Ps2-Line Bazar Nallah
@  Ps3-Bapat Camp Nallah
@ PS4 Dudhali Naliah 2 e ; -
WardBoundaries Logbook maintained at Dudhali Logbook maintained at Jayanti Nalla
TruckNo_Ex pumping station pumping station
I:l MH 09 AG 6914 (3000 L’
- MH 09 AG 6918 (3000 L)
I w09 G 580 3000 Ly A Logbooks are maintained at both the pumping stations to track
R 1 02 eset cono the details of trucks visits arriving for decanting the septage.
I 1+ 094G 9051 @000 L
[ oosc 1574 sooo 1) A It captures data such as truck numbers, d r i v mamé, ime of
b 0 05 1 2 3 4 l:l MH 09 BC 1576 (6000 L) . .
— & entry, type of operator (KMC/private) and sighature, etc.

Source: Kolhapur Municipal Corporation; Primary data collection (October 2020)

iy CEPT. ) . o ) L
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Treatment - There are two STPs to treat wastewater and septage

Legend N A Wastewater is diverted from nallahs to STP through nallah plugging.

—— Nallahs A A There are two main pumping stations- Jayanti nallah and Dudhali nallah
~ Panchaganga river pumping station

z :k:: and water bodies A Jayanti Nallah pumping station is connected to Kasaba Bawda STP and
(0] Pumping stations Dudhali pumping station is connected to Dudhali STP.

A Suction trucks (ULB and private) dispose collected septage into the nearest
pumping station.

Designed Utilized New STP Total
capacity capacity Proposed septage
under AMRUT currently
treated

Kasba Bawda Avg. 65 -70
STP MLD

40 KLD
2 Dudhali STP 17 MLD Avg. 20 - 24 6 MLD

MLD

£ TS
Kasba Bawda STP
(76 MLD)

Nallah tapping to Jyanti nallah

Septage disposed at Jyanti nallah
pumping station

pumping station

CEPT
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Source: Kolhapur Municipal C
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Co -treatment practice in Kolhapur

Along with co-treating 40 KLD of fecal sludge from the septic tanks in the city, Kolhapur also co-treats the fecal sludge from nearby cities.

A As per the GR on co-treatment for Maharashtra,
Kolhapur is identified as a receiving city for the
cities of Kagal, Panhala, and Vadgaon.

°‘ngznn

Vadgaon

A Daily a total of 10 KLD fecal sludge is treated
at both the STPs

A Kolhapur has adequate infrastructure for co-
treatment in terms of quantity and quality.

A All three cities have signed a memorandum of
agreement (MoU) with Kolhapur. MoU clearly
defines the roles and responsibilities of sending
and receiving cities.

Kagal o®

Co-treatment activity at Kolhapur STP Sending cities of Kolhapur

Details of 6Sendi ngtre@@atKdlheapard t hat Co

Name of Distance Load sent to In charge of Desludging Monitoring between ULB Desludging charges(Per trip) Decanting
city KMC(KLD) activity and private station
Vadgaon 17.3 km 2 KLD Contracted Vadgaon municipality - Rs. 1500, Jayanti nallah
Both : . X i
private operators i Rs.3,000 pumping station
Kagal 19 km 3 KLD Onlv ULB - Rs. 1500 charges + 50 Rs per
y km(outside city boundary) Dudhali pumping
Panhala 20 km 5 KLD Only ULB - Panhala municipality Rs. 3000/ per trip

Source: Primary survey and stakeholder interactions

: CEPT
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Treatment - Decentralized STPs in hospitals and apartment buildings

1. There are 38 functional apartment level STPs monitored by the Environment
Officer of KMC.

2. As per building development control rules, it is mandatory to install an
individual STP, treat wastewater, and practice reuse of recycled water in the
following cases:

A Layouts more than 4000 m2 (1 acre) area

A Apartments having more than 20 tenements
A Hospitals having more than 40 beds

A Daily water usage more than 10000 lit

A Commercial area more than 1500 m2

3. DEWATS of 10 m3 capacity is installed at the isolation hospital, Rajendra Nagar,
and Salokhe Park.

DEWATS system installed at IsolationdHospital

Source: Primary survey. March 2021

CWAS::=.. CRDF
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Existing reuse of treated wastewater (1/2)

A Estimated quantity of treated wastewater producedi 83.2 MLD and estimated quantity of treated sludge producedi 120.5 Kg/D.
A Currently, Kolhapur is reusing the treated wastewater for gardening and at the SWM site:-

Treated water from Kasba Bawda is currently reused for The treated wastewater is also reused forwatering the road medians
dousing fire at the city dump site and road cleaning

Figure: The dousing fire at the city dump site Figure: Tanker filling point for reuse of treated wastewater from Kasaba Bawada STP
The treated wastewater is reused for dousing fire at the dumpsite The treated wastewater is also used for watering the medians and
every 2 to 3 days. 300 M length pipeline is laid to supply the road cleaning every day except in the rainy season. Water tankers
treated wastewater until the SWM site. are hired on rental basis for the same.

Source: Primary survey, stakeholder interaction, PPT On Wastewater reuse PRACTICES & REUSE POTENTIAL IN THE URBAN AREAS OF Maharashtra prepared CEPT students

romoes e CEPT o ) N
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Existing reuse of treated wastewater (2/2)

The treated wastewater is sporadically reused in the agricultural Treated wastewater from the STPs is used at the SWM site for reducing
fields in the vicinity of the STP. the dust problem and sometimes for composting purpose too.

Figure: Pumping Station install by farmers to reuse treated wastewater from Kasaba Figure: Reuse of treated wastewater from Kasaba Bawada STP to reduce dust problem
Bawada STP through the chambers at treated wastewater drainage pipeline at site

The treated wastewater is used for agriculture purpose everyday exceptin  Approximately, 25000 liters of treated wastewater is reused for dusting

the rainy season. Farmers pump the water through the drainage line  everyday. A 5000 liter tanker is used daily covering 4 to 5 trips till the
connecting the STP. SWM site.

Source: Primary survey, stakeholder interaction, PPT On Wastewater reuse PRACTICES & REUSE POTENTIAL IN THE URBAN AREAS OF Maharashtra prepared CEPT students
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Sanitation is financed through sewerage tax

Sewerage tax for domestic/commercial/industrial connection as per water usage for existing and newly constructed drainage

connection is as under - _ _ o .
The water extracted from the private boreholes in the city mixes with the

nallahs as wastewater after use, hence the following sewerage Tax is also
levied the boreholes

Water Use Sewerage Tax
._ (asashol water bi -
per connection) Per-Bunglow Rs.400/- per year

Domestic connection 0 to 20000 10% 2 Per Flat
litters per bimonthly

Rs.100/- per year

. . 3 One Five Star Hotel and Rs.250/- per room per year
2 Domestic connection 20000 to 40000 20% Lodging
litters per bimonthly
. . 4 Two or More Five star hotels Rs.500 per room per year
3 Domestic connection more than 25% and lodging
40000 litters per bimonthly
4 For Commercial Connection 30%
5 For Industrial Connection 35% Tax Collection Efficiency

Year 2018-19
= Collection

A Drainage connection supervision fee Rs.1000/- Against Collection against 201.2
A lllegal drainage connection fine Rs.2500/- gu"e”t current demand Lakhs
. . 55% emand
A Sewerage tax have been imposed from 1 April 2013
Tax not Tax not collected 248.8
Collected Lakhs

Source: Data from KMC & PAS

CWAS:
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Water charge collection efficiency needs to be improved

e swmmoit il
Water Charges | shol e | e R LI o

v | e | o | e | sl | s | v | s | shoe | ool | sl | ol
15| 10| 70| 80| 50| 1580 3240|  650| 1950| 4050] 1040| 3120| 64@0
. 2| 75| 1%0| 2820| 1508 00] 5240| 1885) 3250| 6550| 3016) 5200] 10480
Water Usage Bill | 10| 10| 3a70| 2132 80| 70| 2065| 4@s0| 967S| 42e|  77e0| 150
32| 1638|3080 6110| 3278| 6180| 12220| 4085| 7700| f15215| 6552 12320| 24kdd
0-20000 Litres Rs.190/- Stable for two 40| 48| 4750| 0| 4o62| 0500) 19880( 6240 11675| 23050| 984 | 16000| 37360
TG 50| 3%2| 7%0| 14400] 7644| 14720] 28000| 9555| 18400| 36000| 15288 20440| 57600
85| 64| 120] 24100] 12888] 24690| 48200| 15860| 30850| 60250| 25376| 49960| 06400

80|  9400| 18500| 36200 18980) 37180 72400| 23725| 464S0| 90500
20001- 40000 Rs.190/- + Rs.11.5- for 1000 100| 21190| 40200] 100500| 42380| 98400| 207000| 52675| 123000| 278750 B47B0| 196800| 414000
Litres Litres 150| 47580| 110600| 233000] 05160| 221200| 466000| 118950| 276500| 582500] 190320| 442400| 932000
. 20| 64500] 198600] 414100] 169000| 328200| 628200 211250| 491500 1095250 338000 76400 1656400
Domestic 250| 132800] 307200| B47100] 285200 614400| 1294200| 331500| 788000 1817750| 530400 | 1228800 | 2588400

e *im#&ﬁﬂﬂ&;oﬁwmﬁﬁ& 300/ Yl W SEE W
_ o * e wae (NOC) T T 5. 2/~ Tl 5, v/~ 4 R T B, e/~ Tl %, tye/- v W W
40001 and more R_s.190/ + Rs.15.0- for1000 . .<W'3w(m_m;;mﬁm mwm:"; . .
Litres + Rs.9.5- for 1000 e (31,4, ) e % A 37 ST S W AT 0 w0 .
litres . umwmhmmwam_mmmmwwmﬁ.
quiftn @ fend sowwedl o & 2018 @ el odemp v Bl

Commercial Rs. 40/- per 1000 litre
Industrial Rs. 65/- per 1000 litre

There are also a charge table if the meters are

non-functional for two Months or three months;
HHs have to pay water tax even if meters are

closed

A New water connection form fee Rs.200/-

A NOC fee for citizens having water connection is
Rs.75/- and for a citizen not having water connections

is Rs.150/-

A Water tax has been revised from1 April 2013

Source: Data from KMC and PAS SLB Data

c WAS C R D F E}E'ZE;E;"' ﬁ'ElF:I;I'i‘?I TY City overview

Water charge Collection

32%

fficiency

= Collection Against current demand

Tax not Collected

Sanitation assessment

Scheduled desludging

101507

Total connections

98093

LIRS \Vetered connections

36.23%

The extent of non
revenue water in

2018 -19 (SLB Data)

Year 2018 -19

Collection against
current Demand

2572.12 Lakhs

Tax not collected

1226.15 Lakhs

Monitoring
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Existing sanitation service chain

Existing situation

- Overview

1 1
1 1
1 1
Pour flush Septic tanks & | Underaround Treatment at Used treated water 1
latrines and Sewerage sewera ge drains existing STP by farmers and for I
CTs/PTs system 9 ) 9 gardening :
| I
| Septic tank - N ! :
u__e_n_wgtyl_n_g_l_ Suction emptier | 1 I
1 trucks 1
1\ J 1
City details City details | T - -~ - —~—-"—-~"~"—-~—-——-"- - -~ —-——--~--—-—---—--oTTTTT-======

Individual toilets-
1,16,383 HHs (92%)

Dependent on
Community toilet- 15,583
HHs (8%)

Sewerage system- 70,000
HHs (60%)

Septic tanks- 46,000 HHs
(40%)

Slum level details
Individual toilets-
7,600 HHs (52%)

Dependent on
Community toilet- 7,000
HHSs (48%)

Slum level details
(57 slums settlements)

34 slums with septic tanks
19 slums with partial
sewer network

4 slums with full sewer
coverage

A4 major Nallahs are diverted to A2 STPs: Kasaba Bawda (76
STPs MLD) and Dudhali (17 MLD) wastewater is reused (3
AULB owns 5 suction trucks: A852 MLD  wastewater MLD)
2@ 6000 litre; 3@ 3000 liters and  generated and 83 MLD is A Farmers from the nearby

A Only 4% of the treated

1 vacuum tractor @ 3000 liters treated area use the treated
Aone private desludging A40 KLD septage co-treated water and sludge but no
operator-3 trucks @ 3000 liter at STP record is maintained.

Alrregular desludging, emptied only AManual
when full once in 8-9 years

AManual logbooks for monitoring.

AThe trucks dispose of the collected
septage at pumping stations A

log-books  for A The city lacks a reuse
monitoring FS load at STP. plan for the treated

. . w r
Proposed interventions ate

A Landscape at STP for reuse \
of treated wastewater

A Ensuring 100% treatment of
scheduled desludging load at STP

A Schedule desludging of
septic tanks once in 3

ears
Y A Resource center and landscape at A Reuse plan for treated
STP wastewater and treated
sludge

A Online monitoring systems

Source: Kolhapur Municipal Corporation; Detailed Project Report for underground sewerage scheme, Kolhapur, DPR, Kolhapur Municipal Corporation; Primary data collection and site visits
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for

Identification of pilot zone and planning
scheduled desludging
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To achieve water plus status, the ULB should adopt scheduled desludging of
septic tanks

Demand Desludging s Scheduled Desludging

Cleaning is done on-call by the household, Septic tanks will be cleaned once in three
years on a pre-determined schedule.

when septic tank is full

Service provision to ensure scheduled

The cleaning services of the ULB are
currently treated as a complaint redressal desludging
‘ system for overflowing septic tanks rather FINE Awareness generation activities will
F’mp'a'“‘ than a regular cleanlqg and maintenance — J E.* educate households about the need for
— service. :Q::‘: regular cleaning.
—N SO«
[ ] N m City will require an additional number of
LILER Gpstee tru;lr(issggly LTS GEAEIE trucks to meet service standards as per
schedule
%’ Households generally pay the user @ Local taxes may be levied by the ULB to
charges recover the operating expenses for regular
cleaning

Scheduled desludging
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Benefits of scheduled emptying

Equitable and inclusive services - all
households / properties are covered by
services. The payment is linked to
property tax.

Pricing 1T Services are offered at lower
prices, due to efficiency gains and the
pricing is much less than the distress
fee that households had to pay
previously

Behavior change - Contribution to
ODF sustainability as toilet usage can
increase

CWAS::=.. CRDFEES  Fly

No manual labour - Removal of need
for manual labour due to regular
emptying

Infrastructure optimization 1 Planned
schedule and frequency for all.
Clustered service visits. More
predictable loads for treatment facility
and route optimization of trucks

Environmental benefits - Lowered
likelihood of septic tank overflows,
increased efficiency of septic tanks
resulting in lower pollutants (such a
faecal coliforms) in drain effluent

Scheduled desludging 39




Key considerations for successful scheduled desludging practice

Providing scheduled desludging service as a
Municipal Service

A Like provision of SWM door to door collection service

A Promote supply driven approach and not demand driven.

A The onus of desludging the septic tank must not be on the HHs

Higher degree of desludging acceptance rate linked to

indirect cost recovery
A Avoid/ user chargers based model (Based on international experiences)

A Should promote indirect cost recovery mechanism such as sanitation tax or
sewerage tax as percentage of property tax.

» Proper monitoring and IEC campaigns
Involving various stakeholders for Awareness generations i.e. Citizens,

AN - A
N\ NGOs, ULB officials, SHGs, etc.
—_— A Paper based or IT based monitoring systems

CEPT
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Steps to be followed for planning of scheduled desludging in Kolhapur

Select zone for
scheduled desludging

Infrastructure
Requirement

Select zone for scheduled
desludging
Assess number and size of

septic tanks in that zone

Assess the infrastructure
requirement i additional
emptying trucks and STP

capacity required

Operations Model

gunnm
®

Monitoring systems

Decide model of operations
for desludging

(Local Govt. or Private sector)

and sanitation tax required

to be levied

Online monitoring systems
for scheduled desludging and

treatment

The criteria for selection of pilot zone for scheduled desludging includes zone without any sewerage network, high

CWAS ::-..

CRDF &= fFhnan

City overview

Sanitation assessment

coverage of septic tanks, and the presence of slum settlements.

Scheduled desludging

Monitoring




Zone E4/E5 identified for pilot project on the basis of number of toilets

connected to septic tanks

i
@ Ranchaganga river TudNo B

I L3Kes'and Water bodies 1111 M 28 AG 8614 (2000 L)
EZoneBoundaries I 8 26 AG EO18 O000L)
Ward B&ndaries I w0 29 A £000 (XXO L)
Outgrowths T < 29 A0 6481 (X0 L)
sTP B M 28 AG SO (00 L)
M 26 BC 1574 BOCOL)

/\ 17 MLD Dudhali STP s s 29 2 1878 oo )

A\ 76 MLD Kasba Bawda

PS

@ PS1- Jayanti Nallah ’
@ PS2- Line Bazar Nallah

@ PS3-Bapat Camp Nallah

@ PS4- Dudhali Nallah

l,

udshingi

h - 4Kilowrs

Source: Data shared by KMC | SwacShrvekshar2020;primary analysis

s | G ersity
CWAS CRDF

City overview

Zone wise > septic tank

Sanitation assessment

coverage

[ ————————————————————— —_—
: E-5 N |3 116 HH Septic tanks (V':
j E-4 N 10 635 HH Septic tanks

?3-“ —————————————————— ol

Desludging truck zones
mm
PN

> w O 0

0 10000 20000 30000 40000
No. of HH with toilets

m No. of Toilets with Sewerage connection
m No. of Toilets with Septic Tank

A Zone A B, C, D, E1, E2, and E3 are partially covered and connected
with the central sewerage system.

A These zones are also proposed with the upcoming sewerage network
under AMRUT.

A Therefore, Zone E4, and E5 are selected as they show the highest
number of toilets connected to septic tanks (>10,000)

Scheduled desludging Monitoring 42




Slums in the identified zone E4

Map showing slums sewer network coverage Slum assessment in the identified desludging zone E4
HHs CTB
Legend ’\?é Name of Slum Pogt:llat' HHs| dependent | CTB [Usage
T wporh on CT/PT %
Slums with Full sewer coverage
B siums with No sewer coverage 1 Ambedkar Nagar 1575 146 3 3963 57.78 No Full
I I Slums with Partial sewer coverage Bhagatsmgh
PO AN 615 123 96 1 3729 6271 No Full
— e g e 3 Datta Mandir 595 119 106 2 7724 21.95 No Full
Labes 0o d wiber Duios 4 Matang Vasahat 1080 216 181 3 85.38 14.62 No Full
o vewssmy 5 NearShasakiya — p5 g5 . 3 6567 3284  No  Ful
Godam
B [REMEDLESRS 905 181 134 2 7622 2378 No  Partial
Bawada
7 Sankapal Nagar 1035 207 127 2 4824  49.25 No Full
8 I\SA';?’e PR | 25 2 5814 3953 No  Partial
9 Shugar Panad 365 73 56 2 83.08 16.92 No Full
Total slum clusters Total slum population Total households
_ _ IHHLs constructed
Sewer coverage Community toilets-
NO 20 by SA - > 45

Source: Shelter Associates, November 2020, primary site visit and analysis

: CEPT . : L
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