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Background

‘Kalol’ needs immediate

attention for provision
of better

Sanitation
O CEPT University Abmedabad ~~ Urban Sanitation Lab 2010




Aim & Objective
AIM

“lo prepare City Sanitation Plan of Kalol City for providing
sustainable  Sanitation Solutions in  an Equitable &

Integra ted manner“

OBJECTIVES

» To ensure sanitation measures for all
> To integrate the sanitation value chain
> To provide sustainable financia] and institutional arrangements for

sanitation
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Methodology

“To prepare City Sanitation Plan of Kalol City for providing Sustainable Sanitation Solutions in an

Equitable & Integrated manner

Understanding

Existing Situation Analysis Municipal Finance

Sanitation

Slum Level Institutional Setup

City Level

Review of

NUSP

Value Chain
Approach

Study Approach

Guiding

Principles

> Financial & Operating Plan <
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Sanitation

What

do we mean by

Sanitation’?
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Sanitation

‘Sanitation’ is the hygienic means of promotin
Y8 P & ‘Sanitation’ generally refers to the provision qf facilities

health through prevention of human contact . . '
and services for the safe dlsposal of human urine and

with the hazards of wastes (solid & liquid) £ (WHO)
aeces.

(WHO)

|
‘Sanitation’ is defined as safe management of human n

‘Sanitation’ refers to the safe management

and disposal of human excreta. (WATER

excreta, including its safe confinement treatment,

AID)

disposal and associated hygiene—related practices.

(NUSP)

The methods for the safe and sustainable
management of human excreta, including the

collection, storage, treatment and disposal

o~
ol facces and urine., (MoUD, Gol) J
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National Urban Sanitation Policy, 2008
National Urban Sanitation Policy (NUSP) was introduced by MoUD to address issues like:

* Poor Awareness

* Social and Occupational aspects of Sanitation

* Fragmented Institutional Roles and Responsibilities
* Lack of an Integrated City-wide Approach

* Limited Technology Choices

* Lack of Demand Responsiveness

VISION OF NUSP:

‘All Indian cities and towns become , healthy and liveable and ensure and

outcomes ﬂ)r all their citizens with a Specia] focus on h)/(gienic and

faci]ities for the ’,

Why City Sanitation Plan (CSP)?
* City Sanitation Plan provides an Integrated Holistic Approach keeping in view ULB’s ajfordabﬂigf &

finances to address the Sanitation issues of a city.:
] Waste Water Management
U Storm Water Drainage

[ Solid Waste Management
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CSP Approach

I_—LIOW sfllould we

address

Sanitation’?
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CSP Approach

| Components of CSP

Institutional Roles & Responsibilities

City-wide Approach

|

O Client focus and Generation of Demand
L

. Sustained Improvements

C Reaching the un-served and poor

Y

TECHNOLOGY

Technology Choice

R e _

Awareness Generation for changing mindsets
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CSP Approach

‘ Components of CSP \ : ‘ Guiding Principles I

Promotion

EQUITY I
SUSTAINABILITY I
INTEGRATION I

Technolog

Finance

i B

Institution
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CSP Approach
Guiding Principles I

\ Components of CSP I
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CSP Approach

Components of CSP Guiding Principles

®
N
o
>
-
-
g
>
®
a»

Sanitation Chain

Sanitation Chain takes the Iotal processes starting from Capture to the Disposal and Reuse jbr SWMWW &
SWD
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CSP Approach

| Components of CSP : Guiding Principles
|
Ir ------------- ---—-—-—-—_—_—_—_——————— |
. ' :
| | |
: ' :
: ' :
l
i CSP APPROACH :
| |
| | |
: ' :
| | |
.| i __________________ :
Sanitation Chain |
-—-—Sp N _ _N __ SN ___1INee e -
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CSP Approach

Components of CSP Guiding Principles

i CSP APPROACH

_____________ {ooooooee

Sanitation Chain |

= CSP APPROACH —>>

_T University, Ahmedabad Urban Sanitation Lab 2010 City Sanitation Plan for Kalol Clty n



CSP Approach

Treatment [ o

——) — Transport —
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CSP Approach
" SWEEKS  SWEEKS _SWEEKS  “SWEEKS

Preparatory Phase Existing Situation Analysis Draft Proposals Final Proposals

Study of Secondary Data Collection:
Project Development ULB, PAS
Process

Primary Surveys:
ULB Officials ,

cycle

= EOI Workers,

Study of procurement

= RFQ Slum Dwellers,
= RFP Rotary Club,
= TOR Hospitals,

APMC,
Syntex,

Review of NUSP

Concepts of:
= CSP Local Contractors,

* DPRs Anaganwadi

Review of DPR’s Physical Surveys:

Study of: - Marking Manholes, Bins,

Project Dev. Process

EAI & SIA . .
e el Perception & reconnaissance

Framework survey
Financial Mechanism

Community Toilets
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CSP Approach

Identification of
Projects

Prioritization of

Hot Spot Projects
Identification .
Sector wise
. Proposals Phasing
Zonal Level AnalySIS
City Level Proposals Financial
City Level Analysis Assessments

A P P R O A C H
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Study Area Profile

City Level

Slums
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City Level
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Kalol

N s
BACKGROUND: e o g apeiet? :
Area 17.24 Sq Kms & };//O/l’&lr 2 Ga d ,,
Population (2001) 100,008 (Class A Town) 1% N s W i
Estimated Population (2041) 235,000

-

30,318
4.0% Annually

¥

Slum Population { ]
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Pratapur

2010
*  Area Inhabited:
5.5 sq kms
* Population: 1.3 lakhs

TFP_3%

' CEPT University, Ahmedabad
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Development Profile

TP_3
* Area:1.5 sq kms
* Population: 22,500

TP 4
* Area:1.2 sq kms
*  Population: 18,00

TP.6
< Area:2.75 sq kms
*  Population: 41,250

TP_5
* Area:2.75 sq kms
* Population: 41,250
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2010

* Area Inhabited:
5.5 sq kms

Pyiabien:

Growth Pattern

2012@(3 2,66,998

17.8
2031 | 3,54,039 23.6
2041 | 4,69,456 31.3

' CEPT University, Ahmedabad

)
N
x 00285 1 15 2 :A
2041 e
5,00,000
4,00,000 /
3,00,000 -
/ / == Kalol
At / / = Merging of Villages
1,00,000 £
0 T T T
1991 2001 2011 2021 2031 2041
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17.24 sq kms Area

5.5 sq kms inhabited area

Inhabited Area Landuse breakup

4%

53%
Residential m Mix
®m Commercial ®m Publicuse
m Recreational m Industrial
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Character of the City

)

CEPT University, Ahmedabad
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Institutional Set-up

TOTAL 322
EXISTING STAFF

\ 4

General
Board

v

Water Works

Garage & Fire

Encroachment

Survey

Shop &
Establishment

CEPT University, Ahmedabad
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Tax

Professional tax

Garden

Health

Accounts

) 4
Office

Superintendent

Urban Community Dev (UCD)

Clerks
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I
EXISTING RECOMMENDED

HEAD

NUMBERS

(®:2315:0)}

Asst. Engineer 0 1
Sanitary 2
1
Officer (EVERY 1 LAC POP)
Sanitary 4 3
Inspector (EVERY 50,000 POP)
Sanitary Sub 0 12
Inspector (EVERY 25,000 POP)
8
Mukadam 5
(EVERY 12,500 POP)
Workers 94 + 30 136

Institutional Set-up

\

==
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Slums
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Karjisan ni Chali

N
E‘,f \

1

Railway

\ station
\

& Sevices:

Water Supply:

‘\ = b - 4 ."
Gas lines Water storage
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WWM

= ° Nearest sewer line: 200 mtrs.

S ‘ No. of HH 550 HH !
' ,‘ X - No. of HIH with | EZBSIS!

Individual
Toilets

Vgaktigat Shauchalya Scheme:
* Rs 2000/ Toilet paid

1 Toilets built
sewer ine g
: ’ =3 31, . -~ oo under VS scheme

Nearest

Toilets:

* No. community toilets within slum
* Nearest toilet at 200 mtr. distance
* Unused due to poor maintenance

. Flood points
* No open defecation found

Toilets built

under scheme

* No soakpits found

_EPT University, Ahmedabad Urban Sanitation Lab 2010 City Sanitation Plan for Kalol City m



SWM

' Door to Door collection:

|| * Waste collected once in two days

* Collected in Tractor

Street sweeping:
* Aprrox. 1 sq. km of Road length

B

AN T
X "’“/ Z
; htc
A '.&’

-

o
% ¢

J Secondary storage bin outside slum

* Collection of waste from bins once a week
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Summary

Piped Water Supply— but low pressure

Mixing of drinking water with waste water

80% of HH have toilets build under VS

Overﬂowing of Sewerage once a week

D-D collection done

Paved Road

Slums on private land- mill land

I G it Abmedabad R tion Lab 2010 City Sanitation Plan for Kalol City TN




Chapra Near JP ni Lati
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Chapra Near JP ni Lati

Individual HH Toilet No Individual Toilet
- With Soak Pits
I
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©2010 Google

W image'@;2010.GeoEye

L.

4:10:92"IN, 8872530,017675 E “elev: 224 ft

_ CEPT University, Ahmedabad

4
“}' %

Area: 0.026

sq km.
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Indiranagar na Chapra

mmmmmmmmmmmmmmmmmmmm

DEMOGRAPHY

VAN

TOTAL POPULATION: 1636
TOTAL HH : 330

TOTAL MALE POP. :786

TOTAL FEMALE POP. : 850

BPL CARD HOLDERS : 60-65 HH

O L TIIvA ‘

The slum is divided into 3 zones,
managed by 3 Anganwadis

TENURE

Land belongs to Nagarpalika ‘

85% of the HH ( 1390 HH) are owned

15% of the HH ( 246 HH) are rented

City Sanitation Plan for Kalol City T



Indlranagar na Chapra

Ve
ROAD WIDTHS : 2MT or less than 2MT

T 15 [ bk T
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Indiranagar na Chapra

WATER SUPPLY

Water supply line passing through the slums
Water supply in the morning from 8.00 — 8. 30

Connections in the slum are illegal
Water supply is irregular

Other sources of water : GEB premises (across the road- 500 mt.)
: GIDC (approx. 2km)

Willingness to pay for water

anections

Sk
CEPT University, Ahmedabad Urban Sanitation Lab 2010 City Sanitation Plan for Kalol City




Indiranagar na Chapra

SOLID WASTE

No solid waste collection

No street sweeping

Arrangement by the slum dwellers

Sweepers clear the dump site every 15 days
Cost- Rs. 5/HH

Tractor clears the dump site every 6 months
Cost- Rs. 20/HH

I
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WASTE WATER

TOILETS:

Individual toilets:
25 HH had individual toilets : 7%

About 230-240 toilets were built under
Vyaktigat Sauchalya Scheme

80% of HH have individual toilets

CEPT University, Ahmedabad

Indiranagar na Chapra

Urban Sanitation Lab ‘2010

ISSUES:

* No sewerage connections

* 30% only have soak pits

* Overtlowing of waste water pits

* Open defecation
* Middle man

City Sanitation Plan for Kalol City




TOILETS: =i ?@f\\ 4\3 7 J;‘

Community toilets: 2 in no. each with 15 seats

ISSUES:

20% of the population does not have toilets * No water connection to toilets
Community toilets: 20 persons/ seat * No sewerage connections

* Open defecation

CEPT University, Ahmedabad Urban Sanitation Lab 2010 City Sanitation Plan for Kalol City
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Rahimpura

Py ~alol (M) : _’ "‘ - /,
: . . Ead : _; . 5891;§( (/
DEMOGRAPHIC DETAILS:

> AREA: 1.5 ACRES

> POPULATION: 3258
> NO. OF HH: 650

> NO OF MALES: 1689

> NO. OF FEMALES: 1569

WA e\
TENURE DETAILS:

The land belongs to the rnunicipality except from some

tracts which are privately owned

Ll

© 2010lE ugoipa Tiechnologiestes e A
> - '»In:\age‘i@fZ_OfOFGeGEye-’:" s =
o 3 182010;Googlel = 8 s
B, 'DatalSIOANORA JUTS INavy. NCASGEBCO == |

There are four Aanganwadis currently active in the

£

slum

Urban Sanitation Lab ‘2010 City Sanitation Plan for Kalol City n




Rahimpura

i

5,

—
>

¥ Approach 2

A S Pl
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- /
5 f‘( 4 L = |
© 2010[Eur ?gfhnolooiaq‘

— e v 2 G C R

. Approach 3 | Approach 4 ’.‘%‘&"G_—EBQO 2 _};-

0'32107 E

i
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Rahimpura

*Most of the houses do not have water

connections

‘Illegal water connections

*Water quality :
*Many times non-potable

*Grey in colour with bad odour

*Frequency: Not regular
Ladies bring water from their relatives’ places

which takes an hour

*Pressure is not adequate

*No charges/ taxes are paid as connections are

illegal

*Complaints are not addressed by ULB

_niversity, Ahmedabad Urban Sanitation Lab 2010 City Sanitation Plan for Kalol City m




Rahimpura

SEWERAGE

Houses are situated along an open drain

Existing underground sewerage drain - Illegal
connections
Drainage line was replaced by a new sewerage

drain last year
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Rahimpura

No drainage connections

Sewage is let out in the open drain

Most of the houses do not have individual toilets

Open defecation in the open ground/ relatives’ houses

_ CEPT University, Ahmedabad Urban Sanitation Lab 2010 City Sanitation Plan for Kalol City m



Rahimpura

SOLID WASTE

No D-T-D collection

Only 1 bin in entire slum

Waste is thrown in the open plots

Wet waste is thrown outside to let animals
cat

Waste is thrown in the open drain

Dead animals are dumped in open plot
near the slum

Lead to bad odour and hygiene problems

' CEPT University, Ahmedabad R tion Lab 2010 City Sanitation Plan for Kalol City TN




ULB’s Finance
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FINANCE

2000.00

1500.00

1000.00
TOTAL INCOME
m TOTAL EXPENDITURE
500.00
0.00

2006-07 2007-08 2008-09 2009-10
YEAR

. LAKHS

RS
L

TOTAL OUTLAY IN RS. LAKHS

2006-07 2007-08 2008-09 2009-10
TOTAL INCOME 1361.00 1758.00 1696.00 1727
TOTAL EXPENDITURE 1709 1279 1397 1341
SURPLUS/DEFICIT -347.64 479.37 299.09 386.14
OPERATING RATIO 1.24 0.7 0.82 0.77
GRANTS RECEIVED 408 454 292 285
OWNS SOURCES 406 398 513 514




Revenue Income

* Octroi compensation,

* Opening Balance

* Total Tax Income

* Other Non-Tax Income

* Grants from state governments

100%
90%

80%
% Budget Utilization 20%

100.0

10%

600 | 1 el e o e e e e e D e e e e e e e e e e e e e e

80.0 \ :
60.0 =~ R :
40,0 =Q==TOTAL INCOME 40% |
1

20.0 30% :

0.0 T T T 1 0 h

2006-07 2007-08 2008-09 2009-10 20% :

1

1

1

0% e e e

2006-07 2007-08 2008-09 2009-10

= TOTAL TAX INCOME m TOTAL NON-TAX INCOME = TOTAL GRANTS

= Opening Balance m Octroi
Urban Sanitation Lab,2010
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Revenue Income

U NGO 2006-07 2007-08 2008-09 2009-10
TAX INCOME PROPERTY RELATED
Property Tax 0 132 162 169
Drainage Tax 72 67 59 56
Water Tax (General & Special) 52 42 66 81
Lighting Tax 0 0 s 19 31
Conservancy Tax (General & Special) 0 0 : 26 38
Consolidated Tax 171 0 0 0
TOTAL PROPERTY RELATED TAX 295 242 332 375
TOTAL OTHER TAXES 0.26 0.19 | 47.36 62.40
Growth Rate 2006-07 2007-08 2008-09 2009-10
Property Tax 22 4
Water Tax (General & Special) -19 56 24
Other Taxes -29 25370 32
% Budget Utilization
100.0
80.0 <\
0.0 \ % Utilization 2006-07 | 2007-08 |2008-09| 2009-10
00 AN - ¥ TOTAL TAX INCOME | 94.6
s SN—"" —~—t01a1 : 36.7 | 48.9
0.0 INCOME

CEPT University, Ahmedabad

2006-07

2007-08 2008-09 2009-10
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Revenue Income

GRANTS 2006-07 | 2007-08 | 2008-09 | 2009-10
UC GRANTS 2 1 0.3 68
SANITATION RELATED GRANTS (Swachhta Abhiyan Grant) 2 2 2 1
OTHER GRANTS 404 451 290 216
UuC 2006-07 | 2007-08 | 2008-09 | 2009-10
UC Grant 1.80 1.22 0.32 1.8
Ganda wasavat Sudharna Grant 0.00 0.00 0.00 66
TOTAL GRANTS
100.0
80.0 ﬁ?_Aﬁ % Utilization 2006-07 | 2007-08 | 2008-09 | 2009-10
60.0
" o totaLcrants | TOTAL GRANTS | 76.1 84.0 68.3 66.6

20.0

0.0

2006-07 2007-08 2008-09 2009-10
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Revenue Income

NON-TAX INCOME 2006-07 | 2007-08 | 2008-09 | 2009-10
TOTAL SANITATION RELATED NON-TAX INCOME 1 0.26 6 1
TOTAL OTHER NON-TAX INCOME 110 156 127 77
NON-TAX INCOME 2006-07 2007-08 2008-09 2009-10
Water Connection charges 0.5 0.2 1.3 0.1
Plumber fee 0.01 0.01 0.0 0.0
Sewage farm Income 0.0 0.0 0.0 0.1
Society Drainage facility fee 0.0 0.0 0.2 0.0
GIDC drainage connection income 0.1 0.0 4.9 0.5
% Budget Utilization
70.0
60.0 O/\\
50.0 \ % Utilization 2006-07 | 2007-08 | 2008-09 | 2009-10
0 \ T 5 TOTAL NON-TAX
30.0 NON-TAX -
00 N\ it Pty 62.1 655 | 59.0 | 17.3
' ®
10.0
0.0 : : : .
2006-07  2007-08  2008-09  2009-10

CEPT University, Ahmedabad
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Revenue Expenditure

REVENUE EXPENDITURE
o others
Revenue Expenditure
Maj or Categories . 100% expetnditure related to
grants
.. . 90% |— || || | |
* General administration 80/" = UCD
0, 0 | I I I I
O Water WOrkS 70% m soild waste management
s 60%
* Dralnage 50(; i Sewage farm
0
°
Sewage farm 40% B Drainage
« SWM 30%
m water works
20%
* Public works
10% ® General Administarion
* UCD 0% (including octroi)

2006-07 2007-08 2008-09 2009-10

. Expenditure related to Grants




Revenue Expenditure

REVENUE EXPENDITURE
2006-07 2007-08 2008-09 2009-10
ACUTALS (RS. LAKHS .
( ) The expenditure for
General Administarion 1 . L. .
| (including octroi) 242 252 271 295 | General administration
D |water works 176 182 348 292 * Sewage farm
|3_ _PDrainage | 53 40 24 _57_I * Solid waste management
4 S f. 2 2 1 2 ..
cwage A I Have been constant/similar over the
soild waste management 196 187 182 202 I JJSELE
6 uCcb ~ T T T T[T T4q T T 10d T 8§ T T o
expenditure related to
7 grants 236 201 212 139
8 others 293 256 346 246
16877 1227 1394 1323




Revenue Expenditure

REVENUE EXPENDITURE
2006-07 2007-08 2008-09 2009-10
ACUTALS (RS. LAKHS)
General Administarion The expenditure on water works
l__ (includingoctroi) __ __ | 242 _ 292 _ 271 _ 295 have increased over the years with
t k 176 182 348 292
o e —— —— —— —— I the levy of Narmada water Charge
3 Drainage 53 40 26 57
Sewage farm 2 2 1 2 from 2008
5 soild waste management 196 187 182 202
ucCD 490 106 8 91
expenditure related to
7 grants 236 201 212 139
8 others 293 256 346 246
1687 1227 1394 1323




Revenue Expenditure

REVENUE EXPENDITURE
2006-07 2007-08 2008-09 2009-10
ACUTALS (RS. LAKHS)
General Administarion The expenditure on drainage
I (including octro) aic =2 2! 2 reduced due to reduction in use of
2 water works g — —— Al el 292
3 Drainage 53 | 40, 26 ; 57 eleCtTiCitY
4 Sewage farm 2 —— e 1 ' 2
5 soild waste management 196 187 182 202
6 ucCD 490 106 8 91
expenditure related to
7 grants 236 201 212 139
8 others 293 256 346 246
16877 1227 1394 1323




Revenue Expenditure

REVENUE EXPENDITURE
2006-07 2007-08 2008-09 2009-10
ACUTALS (RS. LAKHS)

General Administarion
1 (including octroi) 242 252 271 295
2 water works 176 182 348 292
3 Drainage 53 40 26 57
4 Sewage farm 2 ) 1 2
5 soild waste management 196 187 182 202
6 UCD 490 106 8 91
expenditure related to I_ -
7 grants 236 201 212 139
8 others 293 256 346 — 744
1687 1227 1394 1323

The expenditure related to

nanapanch grants reduced in the

year 2009-10




Revenue Expenditure

REVENUE EXPENDITURE
2006-07 2007-08 2008-09 2009-10
ACUTALS (RS. LAKHS)
General Administarion
1 (including octroi) 249 252 271 295
2 water works 176 182 348 292
3 Drainage 53 40 26 57
4 Sewage farm 2 2 1 2
5 soild waste management 196 187 182 202
6 UCD 490 106 8 91
expenditure related to Loan in 2008-09 from vajpai shehri
7 t 236 201 — Dl 139 . .
prans r~ i vikas yojna
8 others 293 256 | 346 246
1687 1227 139 1323




Revenue Expenditure

REVENUE EXPENDITURE
2006-07 2007-08 2008-09 2009-10
ACUTALS (RS. LAKHS)

General Administarion
1 (including octroi) 249 252 271 295
2 water works 176 182 348 292
3 Drainage 53 40 26 57
4 Sewage farm 2 2 1 2

. Expenditure related to ganda vasvat
5 soild waste management 196 187 [ — 182, 202
T 400 10d | a1 o1 sudharna grant reduced

expenditure related to
7 grants 236 201 212 139
8 others 293 256 346 246
1687 1227 1394 1323




Revenue Expenditure

REVENUE EXPENDITURE
2006-07 2007-08 2008-09 2009-10
ACUTALS (RS. LAKHS)

General Administarion
1 (including octroi) 242 252 271 295
2 water works 176 182 348 292
3 Drainage 53 40 26 57
4 Sewage farm 2 ) 1 2
5 soild waste management 196 187 182 202
6 UCD 490 106 8 91

expenditure related to
7 grants 236 201 212 139
8 others 293 256 346 246
1687 1227 1394 1323

Budget Utilization

2006-07  2007-08  2008-09  2009-10  2010-11 Actual expenditure is in
(Rs. Lakhs) the range of 1300-1700
Budget 1766 1581 1759 3632 561 lakhs.
Actual 1687 1227 1394 1323
% Utilization 96 78 79 36




Revenue Expenditure
REVENUE EXPENDITURE

Growth Rates

MA]JOR CATEGORIES 2007-08 | 2008-09 2009-10

General Administarion -
1 (including octroi) 4.0 7.7 8.8
12 water works 3.8 90.7 -16.0 26
3 [Drainage 23.1 35.5 117.0 1o Tf‘king?% | g/
4 [Sewage farm 17.7 40.2 67.3 3 (inflation lmp.r(.)v_ed
5 soild waste management 4.4 -2.9 11.4 1 rate) activities
6 |ucp -78.3 -92.5 1044.6 el
7 fothers 8.7 5.6 -46.6 17




Revenue Expenditure

REVENUE EXPENDITURE
Budget Utilization
2006-07  2007-08  2008-09  2009-100  2010-11 Actual expenditure is in
(Rs. Lakhs) the range of 1300-1700
Budget 1766 1581 1759 3632 561 lakhs.
Actual 1687 1227 1394 1323
% Utilization 96 78 79 36
2006-07 2007-08] 2008-09 2009-10
(% BUDGET UTILISATION

1 General Administration 39 104 97 93

2 water works 110 128 187 53

3 Drainage 140 106 43 199

4 Sewage farm 117 94 49 162

5 soild waste management 118 116 81 111

6 UucCD 169 22 2 8

7 expenditure related to grants 100 91 123 |_ 26

8 others 113 88 74 28

Grant Utilization
2006-07 2007-08 2008-09 2009-10 Loan related to Vajpai shehri vikas
Grants Received 408 454 292 285 3 o T o
- yojana was repaid in the year 2008-
expendlture related to grants 236 201 295 139
% utilisation 58 44 | 101! 49 09
p——




REVENUE EXPENDITURE- Sewerage

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

Drainage related Expenditure

m building/ gutter repairing

B drainage channel cleaning

m Uniform
B Electricity Use

M Maintenance

Revenue Expenditure

100%

99%

98%

97%

Sewage Farm related Expenditure

0% m Estb
2006-07 2007-08 2008-09 2009-10
Total Expenditure (Rs. Lakshs)
2006-07 | 2007-08 | 2008-09 | 2009-10
Drainage 53 40 26 57

96% ™ Misc.

95% m Estb

94%

93%

92%

2006-07 2007-08 2008-09 2009-10
Total Expenditure (Rs. Lakshs)
2006-07 | 2007-08 | 2008-09 | 2009-10

Sewage )
Farm




Revenue Expenditure

REVENUE EXPENDITURE- Sewerage

Sewage Farm related Expenditure

100%

Drainage related Expenditure
99%

100%
90%

98%

80% m building/ gutter repairing 97%
0 96% = Misc.
70% B drainage channel cleaning 6%
60% 959%, m Estb
0 m Uniform
0% 94%
40%
B Electricity Use 93%

30%
20%
10%

0%

%
M Maintenance =%

mEsth Avg. Growth Normal

2006-07 2007-08 2008-09 2009-10

RENTS Increase

2007-08 2008-09 2009-10 440
Estb 496 -4 28 51
Maintenance 1296 6 185 63 Telkin g 7% New/
Electricity Use -39 =77 264 ] . .

27 (inflation improved

drainage channel cleaning 2 19 95 L.
building/ gutter repairing -33 17 23 9 rate) activities
Sewage Farm Estb. -15 -39 64 -15
Misc. -69 -100 440

Projections for FOP

000>




FINANCE

REVENUE EXPENDITURE- Solid Waste Management

100%

Major Categories —

Estb 80%

Daily Labour Estb. 70% = Misc

Uniform 60% B Treatment & disposal
Misc. Promotion Exp. Promotion 50% = Sweeping

Best ward award T = Collection and Transport

solid waste tractor estb B Promotion

30%
solid waste tractor repairing

Wheel Barrow purchase & Collection
&Transport

M Establishment

20%

10%

Maintenance

0% T T
2006-07 2007-08 2008-09 2009-10

Solid Waste equipment purchase
Fabrication/ Repairing

_ = Total Expenditure (Rs. Lakshs)

Solid waste management & disposal } Sweeping

Compost plant maintenance 2006-07,  2007-08 2008-09  2009-10

Medicines } Treatment Establishment 27 4) 41 44

Emergency Exp. Promotion 2 2 2 1
Collection and

} Misc. Transport 15 12 19 15

Sweeping 120 90 88 97

Treatment & disposal 27 38 28 42

Misc 5 4 3 3

Total 196 187 182 202

1



Revenue Expenditure

REVENUE EXPENDITURE

Normal

Growth Rates
Increase

2007-08  2008-09  2009-10
56 -3 7 20

[Establishment 220 9 18 -12
tPromotion 18 59 0 7 Taking 7% New/
Collection and Transport 25 5 10 6 (inflation improved
Sweeping 40 -25 46 21 e DL
Treatment & disposal -20 -13 0 -11
Misc -4 -3 11

1
Projections for FOP




CAPITAL EXPENDITURE

Water Supply pipelines
New bore

New machinary

OH tanks & Sump Room
Rising Line repairing
OH Tank reapairing
Drainage mchinary
toilet repairing

Dranage sub-lines

East Kalol Drainage loan
&Inerest

Roads

road repairing

shoping center

Paving

Compound Wall fencing
Office Building

CC Road

underbridge

Water Works

Sewerage

Public Works

Revenue Expenditure

100%

Capital Expenditure

90% t—
80% |—
70% t—
60% t—
50% |—

Public Works

Sewerage
40% |— — [ -
Water Works
30% [— _ — — |
20% |(— _ — E— L
10% (—— e S— ——— -
0%
2006-07 2007-08 2008-09 2009-10
Total Expenditure (Rs. Lakshs)
2006-07 2007-08 2008-09 2009-10
Budget 152 246 105 125
Actual 21 52 3 17
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POLICY REVIEW

ROLE OF NATIONAL POLICIES
®* can serve asa key stimulus for local action
* set priorities

* provide the basis for translating needs into action, creating conditions in which sanitation can be improved.

The recent Global Water Supply and Sanitation Assessment 2000 Report pointed out More than 2.4 billion people still
lack access to improved sanitation.

The majority of these people live in Africa and Asia.

Case-study:

IRC International Water and Sanitation Centre and EH project (guidelines for assessment of
national sanitation policy) states that following are the countries have made substantial progress in
developing national sanitation policies

* South Africa

* Uganda

* Nepal

* India




POLICY REVIEW

SAITATION STATUS

The Millennium Development Goals (MDGs) enjoin upon the signatory nations to extend access to improved

sanitation to at least half the urban population by 2015

Coverage Indicator MGD NEPAL SOUTH AFRICA INDIA

(URBAN) TARGETS

10th plan 2004 2008
achieved 2002-
2007

% population with access to 73 76.6 87.7 91
improved drinking water
% population with access to basic 53 46 76.9 83
sanitation services
Target year to achieve 100% 2017 2025 2025

sanitation




POLICY REVIEW

PARAMETERS

EVOLUTION
SANITATION
POLICY

DEFINATION
SANITATION

OF

NATIONAL WATER SUPPLY
AND SANITATION POLICY
2008- NEPAL

BASIC HOUSEHOLD
SANITATION POLICY 2001 -
SOUTH AFRICA

NATIONAL URBAN SANITATION
POLICY-2008, INDIA

National sanitation policy- >  Water supply and sanitation » International Drinking Water and
1994 policy 1994 Sanitation Decade in 1981
» GoN’s Local Self Government | » National Sanitation Task Team | » Total sanitation campaign 1999
Act (1999) in 1996 » NUSP -2008
» National Urban Policy 2007 » Basic Household sanitation
» Government’s 3 Year Interim policy-2001
Plan (2007-2010)
» National Urban Water Supply
and Sanitation Sector Policy
2008 (draft)
Sanitation is defined as the safe | “Sanitation”  refers to the | Sanitation is defined as safe
management of human | principles and  practices | management of human excreta,

the
hardware (latrines, etc.) and

excreta, including
software (regulation, hygiene

promotion, etc.) needed to
reduce

fecal-oral disease transmission

relating to the collection,
removal or disposal of human
excreta, household waste
water and refuse as they impact
upon people and the environment.

Good
appropriate health and hygiene

sanitation includes

awareness and behaviour, and

affordable

sustainable sanitation services.

acceptable, and

including its safe confinement
treatment, disposal and associated
hygiene-related practices. solutions
need to take account of other elements
of environmental sanitation, i.e. solid
waste

management; generation of

and other

hazardous wastes; drainage; as also the

industrial specialized  /

management of drinking water supply




POLICY REVIEW

PARAMETERS NATIONAL WATER SUPPLY AND BASIC HOUSEHOLD NATIONAL URBAN

SANITATION POLICY 2008- SANITATION POLICY 2001- SANITATION POLICY-2008,
NEPAL SOUTH AFRICA INDIA

OBJECTIVES 1. To ensure the availability of The objectives of the policy are to 1. Awareness Generation and
basic safe, accessible and alleviate the following Behaviour Change
adequate water supply and * Public health problems 2. Open Defecation  Free
sanitation services to all urban * Reduce environmental impact Cities
populations by 2017. & contamination 3. Integrated City-Wide

2. To reduce the incidence of * Economic impact of poor Sanitation
water, hygiene and sanitation related sanitation * Re-Orienting
diseased in urban areas * social and psychological Institutions and
3. To stimulate socio-economic problems Mainstreaming
development in urban centres Sanitation
through the productive use of urban * Sanitary and Safe
water supplies and the responsible Disposal
management of all wastes * Proper Operation &
4. To ensure that the basic service Maintenance of  all
needs of poor and Sanitary Installations

marginalized communities are
met and that these groups, and
especially women, are involved in all
decision making that affects their

service interests at all levels.




POLICY REVIEW

PARAMETERS NATIONAL WATER SUPPLY AND BASIC HOUSEHOLD NATIONAL URBAN

SANITATION POLICY 2008- SANITATION POLICY 2001- SANITATION POLICY-2008,
NEPAL SOUTH AFRICA INDIA

OBJECTIVES 5. To build sufficient institutional and
operational capacity to ensure that
new and existing schemes are efficiently
and transparently managed and maintained
in order to operate at required service
levels for their full design periods

6. To harness, develop and manage
surface and ground water sources
serving urban centres in an efficient
and equitable manner and ensure their
protection and that of surrounding
ecosystems

7. To clearly define the roles and
responsibilities of central and local
government bodies, external
development partners, the private
sector - including NGOs - and user
groups in scheme implementation,
regulation and performance management
in accordance with national
decentralization policy

8. To recognize the role of a broad range
of providers in the sector and provide
a supportive policy framework that
encourages alternate options through
private  provision,  public  private
partnerships, NGO and community

involvement




POLICY REVIEW

NATIONAL WATER SUPPLY | BASIC HOUSEHOLD
AND SANITATION POLICY | SANITATION POLICY 2001-
2008- NEPAL SOUTH AFRICA

NATIONAL URBAN SANITATION
POLICY-2008, INDIA

PARAMETERS

STRATEGY / ACTION PLAN
(UL BORCIVHES AN © provision and management of ¢ Influencing hygiene behavior — ¢ Education and Communication
wastewater and solid wastes at personal,  household  and (IEC) Strategy

household, commercial facility
and institutional levels
Centralized sewer treatment for
the city and decentralized or on-
site in case of outgrowths

basic service level to all residents
Hygiene promotion

Flexible financial mechanisms,
including cross-subsidies, and the
use of appropriate and affordable

technologies

community hygiene
Having a Dialogue with the
community
Educational programmes
Linking with

pI'O grammes

other




POLICY REVIEW

NATIONAL WATER SUPPLY | BASIC HOUSEHOLD
AND SANITATION POLICY | SANITATION POLICY 2001-

PARAMETERS

2008- NEPAL

SOUTH AFRICA

NATIONAL URBAN SANITATION
POLICY-2008, INDIA

COMMUNITY
PARTICIPATION/
SOCIAL
INCLUSION

* Provision of access to sustainable
basic services at affordable prices
to the marginalized group

This is regardless of whether

or not such residents have

legal citizenship and land
tenure rights.

* Criteria for the identification of
target groups, including social
mapping, and the award of
subsidies will be developed

* The total scheme cost will
include the connection cost but
Consumers seeking connections
after scheme designs and costing
have been finalized will be
required to pay a separate
connection fee.

* Tariff charges will be

cross-subsidized

Community members have a
strong interest in choosing a
level of service for which they
are willing and able to pay and
in understanding the benefits of
such a decision

community participation is a
key = requirement in  the
conceptualization,  selection,
planning, design,
implementation, operation and
maintenance of all projects
Local community member’s
skills will be developed so that
they can build the sanitation
infrastructure and facilitate the

health and hygiene promotion

STRATEGY / ACTION PLAN

* city-wide, demand-based participatory
approach to individual

* special slum and community sanitation
plans

* provisioning of basic sanitation should

be de-linked from the issues of land

tenure




POLICY REVIEW

PARAMETERS NATIONAL WATER SUPPLY | BASIC HOUSEHOLD NATIONAL URBAN SANITATION

POLICY-2008, INDIA

AND SANITATION POLICY | SANITATION POLICY 2001-

2008- NEPAL SOUTH AFRICA

STRATEGY / ACTION PLAN

ENVIRONMENT

* Government will review,

develop, update and
implement effluent
standards for the treatment
and disposal of raw sewage,
hazardous chemicals, industrial
and hospital wastes prior to their
discharge into local water bodies
technologies such as rainwater
harvesting and solid waste
management will be promoted
Environmental Impact
Assessment (EIA) under
Environment Protection Rules
and Environment Protection

Act-and Rules (1997).

Environmental
1998
(NEMA), environmental plans,

National

Management ~ Act of

policies and programmes of
government departments in all
spheres must be co-ordinated
and harmonized.
communities must be
encouraged to become involved
in monitoring the quality of
their own water resources in
order to heighten awareness of
pollution.

Polluter pays- charged for
costs incurred in cleaning up or
removing pollution or for
repairing associated damage,
for poor , steps should be taken
to prevent further cases of

pollution or contamination

Education and Communication
(IEC) Strategy

Setting standards at state level- e.g.
State Pollution Control Board
standards on effluent parameters,
diminishing water resources, impact
of climate change, use of low energy
intensive onsite/decentralised

wastewater treatment technologies




POLICY REVIEW

NATIONAL WATER SUPPLY | BASIC HOUSEHOLD
AND SANITATION POLICY | SANITATION POLICY 2001-
2008- NEPAL SOUTH AFRICA

STRATEGY / ACTION PLAN

NATIONAL URBAN SANITATION
POLICY-2008, INDIA

PARAMETERS

FINANCING

* costs for the construction of
surface  water drainage and
sewerage systems will primarily
be  met  through  central
government and  municipality
grants
* connection  charges and a
proportion of total capital,
operation and maintenance costs
met by the consumers served-
10-30% of capital costs, 30% of
operation and maintenance costs.
* On site sanitation will be the
responsibility of  individual
households but with subsidies and
technical guidance available from
municipalities for poor and

marginalized settlement

Municipal Infrastructure
Investment Grant

provision of grant finance to cover
the capital cost of basic

infrastructure for the poor.

* phased introduction of these

reforms will be managed through
the annual Division of Revenue Act

* Existing financial obligations
(projects in process) will be given
a period of at least three years to
complete the on going municipal
infrastructure projects.

* Low cost sanitation subsidy by
DWAF -R600 for community
development and R600 for the
basic toilet structure

* Tariff collection

J Funding from center under the

schemes  of
UIDSSMT.
for Integrated Low Cost Sanitation
(ILCS) scheme, central subsidy to
the

extent of 75%, state subsidy to the
extent of 15% and beneficiary
contribution to the extent of 10%
At least 20% of the funds under

the sanitation sector should be

JNNURM  and

earmarked for the urban poor




POLICY REVIEW

PARAMETERS

NATIONAL WATER SUPPLY | BASIC HOUSEHOLD

AND SANITATION POLICY | SANITATION POLICY 2001-

2008- NEPAL

SOUTH AFRICA

NATIONAL URBAN SANITATION
POLICY-2008, INDIA

INSTITUTIONAL RESPONSIBILITIES

CENTER policy makers, regulators,
facilitators, technical support
agencies and monitoring and

evaluation agents.

PROVINCIAL -
GOV/STATES

establish legislation, policies, norms
and standards , co-ordinate and
monitor national programmes ,
regulate provide advocacy and

guidance

*co-ordinate regional planning

*cnsure compliance with national
policy and norms and standards
'provide support to municipalities in a

number of areas, including financial,

human resource and technical
promote health and hygiene
awareness

Assess in setting standards, planning

and

financing, implementation,
knowledge development, capacity
building and training,

Monitoring & Evaluation (M&E), and

regulatory arrangements

‘provide support to municipalities in
a number of areas, including

resource and

health and

financial, human

technical ~ promote
hygiene awareness

® issue guidelines to support cities in
adopting participatory approaches

to community sanitation, rational

*Monitor Progress

planning, O&M

ULB/BOARDS

Implementation and the provision of sanitation services . planning and financing public

management of the project Implement. Monitor. promote health infrastructure. responsible for asset-

and hygiene creation and

managing systems including service

delivery




POLICY REVIEW

PARAMETERS NATIONAL WATER SUPPLY | BASIC HOUSEHOLD NATIONAL URBAN SANITATION

AND SANITATION POLICY | SANITATION POLICY 2001- POLICY-2008, INDIA
2008- NEPAL SOUTH AFRICA

INSTITUTIONAL RESPONSIBILITIES

PRIVATE Implement and monitor the * planning, design and construction of  Implement and monitor the project
ORGANISATION project sanitation infrastructure
* the water services provider or
municipal services partner function
* manufacturing and supplying toilets
* financing higher levels of

infrastructure than government is

prepared to fund
community awareness raising * health and hygiene awareness Community awareness
and public auditing promotion and education monitoring

. facilitating community participation

. implementing community based

Sanitation improvement projects




POLICY REVIEW

PARAMETERS

NATIONAL WATER SUPPLY
AND SANITATION POLICY

2008- NEPAL

BASIC HOUSEHOLD
SANITATION POLICY 2001-
SOUTH AFRICA

NATIONAL URBAN
SANITATION POLICY-2008,
INDIA

INTEGRATION

THE POLICY DOES NOT
DISCUSS ABOUT
INTEGRATION BUT THE
GOVERNMENT’S 3 YEAR
INTERIM PLAN (2007-2010)

It proposes the full integration of
sewerage, on-site
sanitation and solid  waste

management in all urban schemes

INTEGRATED DEVELOPMENT
PLAN

There are critical linkages between
the provision of health and hygiene
education and sanitation services,
water supply services, solid waste

management and housing.

Package of service approach-
The focal mechanism for achieving
integrated planning is the
municipality  driven Integrated
Development Planning (IDP)

PI‘OCCSS.

Infrastructure Investment Plan

Formation of state level sanitation
strategy

Formation of multi-stakeholder City
Sanitation Task Force

City sanitation plan




POLICY REVIEW

PARAMETERS NATIONAL WATER SUPPLY BASIC HOUSEHOLD

NATIONAL URBAN
AND SANITATION POLICY SANITATION POLICY 2001- SANITATION POLICY-2008,
2008- NEPAL SOUTH AFRICA INDIA

MONITORING AND
EVALUATION

Key performance indicators
will be developed.

Data collection and measurement
will take place at the municipality,
the Regional Office of the
Department of Water Affairs and
Forestry or the Provincial
Departments of Education, Housing,
Health.

30 days for municipal to provincial
reporting further 30 days for

provincial to national reporting,
Crisis reporting by the
municipality to the national

department

Computer systems

National Annual Award will be
instituted on the basis of rating by
GOIL.

collection and reportage systems
using outcome indicators

Cross—city monitoring with
participation of State level and other-
city stakeholders

knowledge on institutional
development, technology choices and
management regimes, planning new
developments and upgradation

Capacity building




POLICY REVIEW

PARAMETERS

NATIONAL WATER SUPPLY
AND SANITATION POLICY

2008- NEPAL

BASIC HOUSEHOLD
SANITATION POLICY 2001-
SOUTH AFRICA

NATIONAL URBAN
SANITATION POLICY-2008,
INDIA

PROGRAMMES

CLTS PROGRAMME

Focuses

defecation than building toilets

Assisting communities to build

latrines without subsidies

Agencies involved

WaterAid Nepal

Plan Nepal

NEWAH

Environmental, Cultural,
Agricultural Research and
Development Society (ECARDS)
Nepal Rural Water And Sanitation
Awareness Promotion Society
(RUWSAPS)

Rural Awareness and
Development Organisation
(RADO) Nepal

Integrated Development Society
(IDS)

Nepal and Rural Reconstruction
Nepal (RRN)

Coverage-18 Villages spread

across 7 districts

of alleviating open

NATIONAL WATER AND
SANITATION PROGRAMME

Under taken by department of water
affairs and forestry DWAF

There has been substantial progress
on water, it has not yet developed an
effective programme to address the
sanitation problems of individual
households and to promote health
and hygiene

awareness
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BEST PRACTICES : Implementation Strategies

Urban Sanitation

Development of community based sanitation *Overall development of the project and

infrastructure in Hasanpura, Faisalabad

*The steps followed to implement the project effectively

Hygiene Promotion

U : .
Evolution of hysiSssscation in LT ladesh Various approaches followed in various programmes to

promote hygiene




Development of community based sanitation

Tasks Actor
Selection of project area and *Socio-economic survey by ASB
baseline data gathering Initial 'Willingness to pay & accept
project work intervention
'developed a rapport with
municipal planners
Community mobilisation Selection of respectable community by ASB
leaders
Adopt the development mode & Task of leaders

work with community at large to
develop a consensus

Community was organized into lane committees headed by lane managers

MoUs were signed between lane committees & ASB to provide labour & financial resources

ASB committed to offer guidance & technical support

series of motivational meetings and slide shows to educate the masses

about the steps needed for the implementation

by ASB




Development of community based sanitation
infrastructure in Hasanpura, Faisalabad

Other Characteristics:

Promoting sanitation awareness
ASB first identified approximately 50 influential people & selected 4 from them as community motivators

Gender-based awareness campaigns

*Staff for D-T-D survey comprised of a Lady Health Visitor (LHV), a trained midwife and two female field workers who spoke to
women

*ASB organized women at street level & held weekly meetings, Provided paramedical health services

*ASB also organised hygiene and cleanliness competitions such as a clean kitchen etc

Technological choices
Affordability & the community’s Willingness and its ability to pay for the proposed infrastructure were the main deciding

factor

Pro-poor provisions

Provision of interest free loans for the poor households with the lane committee responsible for repayment.




SARAR ( Se!f—esteem,Assocjative strengths, Resourcgfu]ness, Action-

planning, and Responsibility)

PHAST (FParticipatory Hygiene and Sanitation Transformation)

A methodology of participatory learning, which builds on
people’s innate ability to address and resolve their own
problems.

Aim:
*To help people recognize the talents within themselves and to

use them

Principles:
*People will solve their own problems best in a participatory

gl‘OLlp pl‘OCGSS.

*The group collectively will have enough information and

experience to begin to address its own problems.

An adaptation of ‘SARAR’ methodology

Aim:

*To empower communities to manage their water and to control
sanitation-related diseases

*To promote health awareness & understanding leading to

environmental and behavioural improvements.

Principles:

*Any sustainable improvement in hygiene and sanitation must be
based on an interaction between behavioural and
technological elements.

*The best way to achieve sustainable improvement is to take an
incremental approach, starting with the existing
situation in a community and building up a series of
changes

* Methods and materials that stimulate the participation of women, men and

children in the development process

*Relies on training Qf extension workers and on the development qf graphic

materials




Hygiene Promotion: Evolution of hygiene education in
Bangladesh

Models used:
(1) “single-channel” (SAFE): a particular group of people was targeted for hygiene promotion.
(2) “multi-channel” (SAFER (Sanitation and Family Education Resource) communication model):

The model is based on recognition that each situation is different and requires methods that

are appropriate to a particular community.

Components of the model:
*Discussions on establishing the links between behavioural change and personal benefits such as health benefits or
financial savings

'Acquisition of knowledge and skills through participation

*Development of locally appropriate solutions through joint partnerships with the community taking into consideration the local values,
believes and practices

*Continuous adaptation of changes by the community

*Work on a series of small steps to behaviour Change that are manageable, achievable and result in recognisable health benefits.

Journey towards changing behaviour: Evolution of hygiene education in Bangladesh

Rokeya Ahmed: WaterAid Bangladesh
1




Hygiene Promotion: Evolution of hygiene education in Bangladesh

(Sanitation, Hygiene
Educationand Water
Supply Programme)

Community Hygiene
Promoters (CHP) (responsible
for a “Ward” :around two/three

villages, maximum 500

households)

for community
mobilisation and
hygiene promotion.

action planning:

*CHP assists the local
people to assess the various
components of the situation
*community people draw a
cluster/village/ ward map
with WATSAN as focus
*Community Action Plan
(CAP) is developed by the
community (Problems,
methods to solve them,

timeframe, responsibilities)

PROGRAMME/ ASSUMPTION METHODOLOGY TOOLS
APPROACH
UNICEF: SHEWA-B Local NGO appoints Review, social mapping and *Courtyard meetings;

*Facilitation sessions with men
in tea stall/ grocery sbops at

ward level;

*Focus Group Discussions

(FGD) on menstrual hygiene;

'Group meetings with Working

people, e.g. Day labourers.

Journey towards changing behaviour: Evolution of hygiene education in Bangladesh
Rokeya Ahmed: WaterAid Bangladesh




Hygiene Promotion: Evolution of hygiene education in Bangladesh

PROGRAMME/
APPROACH

ASSUMPTION

METHODOLOGY

TOOLS

DISHARI, 2004

The Decentralised Total
Sanitation Project
(DISHARI) of the
Dhaka Ahsania Mission
(DAM)

(Upazilla-based total
sanitation model
steered by the local
government

with the participation of local
departments of the
government, NGOs and

communities)

Local NGO conducts
residential workshop with
local government

representatives to motivate
them and build their
capacity for pursuing full
sanitation

*a Union Task Force at Union
level (the lowest level of local
government, covering about 10
to 15 villages with around 4000
households);

*a Ward Task Force covering
around ten paras
(clusters/hamlets); a union
consists of nine wards;

*a Para Action Committee in
each Para (cluster/ hamlet) which

represents some 50-80 families.

*mapping

®Latrine or water source Visits:
'Partjcipator)/ monitoring
*Food hygiene

*Hand washing

*Drama, role-play and

demonstrations

I\ll)’ IHICS, SLOINICS 4l A

video on arsenic contamination of

drinking water.

Journey towards changing behaviour: Evolution of hygiene education in Bangladesh

R(:keya Ahmed: WaterAid Bangladesh
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FINANCIAL RESOURCES COMMUNITY LEVEL FACILITIES

m) Parivartan Project, Ahmadabad — SEWA

33 % cost by private agency Focused towards improved basic infrastructure services to slum
33 % cost by Community dwellers. Sanitation a major component.
And Rest by AMC

Slum Sanitation Programme, PUNE

3

Slum Sanitation Programme in Bombay

Building of Infrastructure through central provisions, Operation and maintenance community level

organizations

Strategic Sanitation Programme, Ouagadougou, Burkina Faso

R

Pay and Use Toilets

-—CEPT University, Ahmedabad Urban Sanitation Lab,2010 City Sanitation Plan for Kalol Nagarpalika



MICROCREDIT

= YOGYAKARTA, INDONESIA

> Yavasan Dian Desa (YDD) an NGO through Swiss support administered the movement

> Loans for Personal Toilets
>y 2-—-3 years

> 65% recovery rate

= STRATEGIC SANITATION PROGRAMME, KUMASI, GHANA

> Loans to Land lords for construction of Toilets
> 2-3 years

> 80 % recovery rate

-—CEPT University, Ahmedabad Urban Sanitation Lab,2010 City Sanitation Plan for Kalol Nagarpalika




FINANCIAL RESOURCES WASTE HANDLING INFRASTRUCTURE

m) CENTRAL / STATE BUDGET ALLOCATIONS

>  Traditional Model of creating and managing infrastructure through budget allocation or through
programmes like [NNURM / BSUP, Sardar Awas Yojana / Indira Awas Yojana, UIDSSMT etc.

>  State Government sources
> Loans from HUDCO
>  Grants/Loans to ULBs by center/state or from development banks

10t Plan Rs. 64803 Cr.  (7.44 %) TOTAL

11t Plan Rs. 143730 Cr. (6.99 %) Rs. 43119 Cr.
07-08 Rs. 19298 Cr. Rs. 6731 Cr. > Central
08-09 Rs. 22781 Cr. Rs. 8203 Cr. > State
09-10 Rs.27323 Cr. Rs. 10079 Cr. >  Private
10-11 Rs. 33266 Cr. Rs. 12474 Cr.
11-12 Rs. 41063 Cr. Rs. 15542Cr.

-—CEPT University, Ahmedabad Urban Sanitation Lab,2010 City Sanitation Plan for Kalol Nagarpalika

: Rs. 143730 Cr.

: Rs. 41681 Cr.
: Rs. 96299 Cr.
: Rs. 5750 Cr.
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FINANCIAL RESOURCES WASTE HANDLING INFRASTRUCTURE

m) DONOR AGENCIES / DEVELOPMENT BANKS — LOANS/GRANTS

>  Asian Development Bank

> Germany

> Japan

>  World Bank

Andhra Pradesh Municipal Development Project;
Karnataka Municipal Reform Project;

Karnataka, Uttaranchal and Punjab Rural water supply and sanitation project;

Amritsar sewerage Project;

AV S A A A g

Orissa integrated sanitation improvement project etc

-—CEPT University, Ahmedabad Urban Sanitation Lab,2010 City Sanitation Plan for Kalol Nagarpalika



FINANCIAL RESOURCES WASTE HANDLING INFRASTRUCTURE

Borrowings/ PRE

> TAMILNADU POOLED FINANCE FUND —WATER & SANITATION

POOLED FUND (WSPF)
> Tamil Nadu Urban infrastructure Financial Services Ltd. (TNIIIFSL)
y  GOI

> USAID FIRE (D)

Rs. 1,00,000 Bonds at 9.20 % annual interest rate with 15-year maturity and redemption in 15 equal annual installments

puttable/callable at the end of 10 years.

w Rs. 110.5 Cr. Generated through this medium
FLow or FunDps

Funds from bond issue
PRIVATE PLACEMENT

WATER & SANITATION

A

BONDHOLDERS < PooLep Funp (WSPF)
debt service
pavments Funds to complete
(interest and | _UrsaN LocaL Bopies ——9 ProjeCTs |
principal) User fees, etc.

[1. WSPF Escrow Account |

2. Bonp Service Funp

|3. THIRD PARTY GUARANTEE |

-—CEPT University, Ahmadabad Urban Sanitation Lab,2010 City Sanitation Plan for Kalol Nagarpalika _-



FINANCIAL RESOURCES WASTE HANDLING INFRASTRUCTURE

et Borrowing

> KOLHAPUR SOLID WASTE DISPOSAL PROJECT, MAHARASHTRA
BOOT Format

Private player to Build a waste treatment/ Compost plant
Revenue of the Private entity is through sale of compost

Municipal corporation is fee of treatment and also gets additional revenue.

A A S O A 4

Land is to be given by the government

> CHAMOUT, FRANCE

>  Water Supply and Sanitation network to be built by the Private player
>  Bulk water given by ULB free

> Private player revenue through - water fees

-—CEPT University, Ahmadabad Urban Sanitation Lab,2010 City Sanitation Plan for Kalol Nagarpalika
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HAVW=wWAVIHNE¢ | B AV H W N AVA N o | | oo IV S W AV H . VAVA S

§ 4§ 8§ 8 3 8 4

Budget allocations through central / state / ulb

Loan / grants / soft assistance from development banks

Market borrowings through bonds

Pubilc private participation model

Micro credit — funded / community administered
Loan / grants / soft assistance from development banks

Community participation

CEPT University, Ahmadabad Urban Sanitation Lab,2010 City Sanitation Plan for Kalol Nagarpalika




Evaluation
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What is Evaluation & Monitoring

Evaluation Monitoring

* Assessment/ Measurement * Along a time line

* Systematic process * Techniques

* (Qualitative & Quantitative * Qualitative & Quantitative

* Ata particular time * Management information system
* Have a definite scope * Checking/ examination of service

* Comparison with goals, objectives ~ * Continuous process

& targets . Regular recording of data

* Level of Service * Identification of problem

. Only critical indicators

A tool for performance improvement through systematic search and adaptation of leading
practices”.

CEPT University, Ahmedabad Urban Sanitation Lab,2010 City Sanitation Plan for Kalol Nagarpalika



Why-do-we need Evaluation & Monitoring

Evaluation Monitoring

Measurement of performance based on ®* To record the progress over a period of
the set of objectives, goals & targets time

identified * To identify real time problems

To identify whether objectives are met o Measure to check consistency

or not * 'To identity micro level operational
To what extent they are met? problems

Where are the gaps?

What are the gaps?

Comparing the performance with other

cities across the world

CEPT University, Ahmedabad Urban Sanitation Lab,2010 City Sanitation Plan for Kalol Nagarpalika



e Plavers

Utility associations

Government

Regulation

Coverage National and regional level | National and state (province) National and regional level
level

Examples Utility associations in Performance monitoring: Brazil, Regulators: UK, Zambia and
Africa, South-East Asia, Australia, Tanzania and South Philippines
Australia, Netherlands, Africa Performance-based contracts:
South Africa, Canada, Performance-based funding: Senegal, Uganda, Burkina
Vietnam and Indonesia Ecuador, Uganda and Tanzania | Faso, Malaysia and Bangkok

Objectives * Sharing information » Support decision making and | » Comparative regulation

across utilities
= Promote process

benchmarking

improvement plans, promote
process benchmarking

» Funding as incentive for
improved performance

» Review against agreed
performance targets in
contract

Major themes

Service levels, finance,
CONSUIMer services,
environment

Service levels, consumer
services, finance, environment,
health and asset management

Service levels, consumer
services, finance

Frequency of
measurement

Annual (Netherlands: once
in three years)

Annual

Annual

CEPT University, Ahmedabad

Urban Sanitation Lab,2010
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Tracing Performance Evaluation

Type of
No Name Year Agency Objective Focus area
water quality, service
levels, environmental
The performance, finance and
1 |Netherlands NA National NA efficiency
Mission of the co-operation is to facilitate water
utilities in the continuous process of improving
performance and transparency by:
1.offering an international benchmarking programme
for water services;
2. providing a platform for exchanging best practices
European of management and operations; water quality, reliability,
Benchmarking European 3. exchanging knowledge and experiences on service, sustainability and
2 |co-operation NA Region benchmarking. finance & efficiency.
Health & Environment,
ADB Utility Access & Coverage, Service
Data Book- To develop a utility data bank which helps in Level & Quality, Financial
Water Funding Internation (financing program, decision making for planners, Sustainability, Plan &
4 [Programme NA al urban managers etc Policy, Legal Framework
To support access to comparative information that
will help to promote best practice among water
supply and sanitation providers worldwide and Service Coverage, Service
eventually will provide consumers with access to high|Level & Quality, Financial
Internation |quality, and affordable water supply and sanitation |Management, Efficiency,
5 |IBNET NA al services. Equity, Assets

CEPT University, Ahmedabad
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Tracin:

g-Performance Evaluation

NIUA study
sponsored by To determine the status of water supply, sanitation
6 |CPHEEO 1999 National and SWM services
Water & Waste Water-
CRISIL Advisory coverage, production and
Services study consumption, financial and
sponsored by To create awareness about benchmarking and develop resource
7 |WSP 2003-04 |National performance indicators management
Water Supply-to coverage,
availability
Utility data book formation for JINNURM cities, to initiate benchmarking in and consumption of water,
sponsored by operations and annual business planning, and promote metering, financial and human
8 |ADB and MoUD 2007 National transparency resources management
It aims to develop a set of standardised service level indicators
and related benchmarks for water supply, Access & Coverage, Service
Service Level wastewater, solid waste management and storm water Levels & Quality, Financial
9 |Benchmark 2009 National drainage.. Sustainability, Efficiency
In order to rapidly promote sanitation in urban areas of the
country (as provided for in the
National Urban Sanitation Policy and Goals 2008), and to
National Rating & recognize excellent performance in
Award Scheme- this area, the Government of India intends to institute an Public Health & Environmental
10 |NUSP 2009 National annual rating award scheme for cities. Standards ,sanitation, equity
Access & Coverage, Service
Performance To develop better information on water and sanitation Levels & Quality, Financial
Assessment performance at the local level. Sustainability, Efficiency &
11 |System 2009 State Equity

CEPT University, Ahmedabad
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Performance Evaluation in India
*In case of India, SLB initiated by Gol and National Award and Rating

Scheme based on NUSP policy does it at the national level

’According to 13% Finance Commission-

“For a start, State Governments must notyﬁf or cause all the municipal
corporations and municipalities to notify by the end of a fiscal year (31
March) the service standards for four service sectors — water supply, sewerage,
storm water drainage, and solid waste management proposed to be achieved by
them by the end of the succeeding fiscal year. These levels may be different for
different municipalities. We envisage such a commitment to be achieved through
a consultative process with the local bodies. Such a notification will be
published in the State Government gazette and the fact of publication will
demonstrate compliance with this condition”
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A O Aanhnarienn Dgt\ur\nn ClLD 9O NILICD
National Rating & Award Scheme-

SLB of Gol (‘ based on NUSP
r\aLIIIS 11 1pF—

It aims to develop a set of standardised service level In order to rapidly promote sanitation in urban areas of

indicators and related benchmarks for water supply, the country (as provided for in the National Urban

wastewater, solid waste management and storm water Sanitation Policy and Goals 2008), and to recognize

drainage. excellent performance in this area, the Government of

Provides a benchmark for services India intends to institute an annual rating award scheme
for cities.

Based upon individual indicator Describes

. 2. Rates the cities based ichted ks i
Input, output and process related indicators ates the cities based on weighted average marks in

sanitation aspects
Scope does not include health and hygiene parameters
3. Shows integrated approach of the city in sanitation

4. Describes output, process and outcome related indicators

5. Covers health and hygiene and equity aspects
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HO\AI Adanao . da Fualiiatinn 2. l\/lnni'l'nring

* Listing of goals, objectives & targets
* Formulation of set of indicator/ parameters based on the objectives/ goals to be achieved

. Defining qualitative indicators and quantitative indicators

* Focused area, level at which it has to be done.
* Houselhold level, ward/ zonal level and at ULB level

* Comparing the set of indicators with international and national benchmarks/ standards/ guidelines
* Eg IBNET indicators, ADB utility bank, SLB of Gol, CPHEEO manuals etc

. Through secondary surveys
. Primary surveys

* Standardization of data

* Based on the reliability of the data

* Comparing the set of indicators with international and national benchmarks/ standards/ guidelines
* Eg IBNET indicators, ADB utility bank, SLB of Gol, CPHEEO manuals etc
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Storm Water Drainage Management

Technology Options

Extent qf Services

Proposals
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Technology Option
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Storm Water Management

*Ground water *Ground water

recharge Recharge

*Parks/ gardens *Parks/ Gardens

*Direct use

———
Regulation in Rain Water Rain Water Drainage Channel- Recycled water for
building bylaws for Harvesting System Harvesting Tank open/ closed non-potable use
. d- -d 1 .
maviaaa rain Low Lying Areas, Ground water Recharge
water harvesting Percolation Areas Eecfire, Flomik
system
Open Drains I * '1‘
nterceptors
Social Marketing
Centralized Decentralized
*Open drains *Combined with E *Open drains *Ponds/ Basins
*Piped Network sewerage network . *Piped Network *Percolation wells
*Combined with *Ponds/ Lakes . eInfiltration Devices *Dry wells
sewerage network :
*Ponds/Lakes 'Discharge in water | *Filters
bodies E *Vegetation




Storm Water Management

Infiltration Well: Allows water to get in to the well which functions as a temporary storage facility, as well as to
infiltrate, to become groundwater.

. Advantages
N Cost: starts from 50,000

House with gutter at the eaves — |

S

*a  quantity of unconfined groundwater can be

= conserved;

House with gutter at the ground

*the surface level of unconfined groundvvater ENE
stable;

*the area of ponding water is minimized;

*the dimension of drainage networks is minimized

Lake Interlinking: Storm water in the catchments area of a lake flows to the lake and recharges the groundwater level.

Once that is done, the excess water will flow to the other lake by means of pipelines.

Rain Water Harvesting: Rainwater harvesting entails the collection of rain where it falls in a scientific and controlled

manner for future use. RWH consists of rooftop water harvesting, water from open areas such as paved ways, parks, roads, fields
and in lakes and ponds.

Continuous
Guttering

Green Roof Bioretention Cell

< —-—
B

v
—

Anatomy of a Green Roof
() Concrem mofted wrouns Gresn Roct
£ VNS L d B T AR DI Pt

Permeable Pavements

ST




Storm Water Drainage-Best Practices

U.S Environmental Protection Agency

Bioretention cell Green parking design Permeable pavers
L S g

Cobblestone runnel diverts
stormwater from patio to cistern

1



Storm Water Drainage-Best Practices
New Jersey

ROOF LEADER

* Structural

Dry Well

OVERFLOW PIPE

— Engineered to control both the quantity and qualit}

SPLASH 8SLOCK

of stormwater runoff

Ca@® WITH LOCK

—

* Non-structural

%
-

b
¥

N
COVER VARIES
CVER CRY well

— Educational

SESERS

17 b

N
|
!
;

CAR END QF PIPE

z
h
R
8

ATy,

— Policy changing
BUILDING oo TEST WELL
FOUNDATION STONE FILL Qo PERFORATED

1.5 - 30 oo PC PIPE P
INCH DIAMETER {5a fILTER FABRIC LINES
oo TOP, BOTTOM, AMND
=1-] SIDES OF DAY WELL

— Source-targeting (pollution prevention)

oo REBAR
o0 ANCHOR

Finished Grade

Concrete Pavers with Pervious Paving 3 H " s

—~ Void Spaces
-

LRI B BN B U
L A E L 1" Thick Coarse Sand Setting Bed

A ° N S . .
W*\ Optional Non-Woven Geotextile

Ll S

Cr T AL e

FOOT PLATE

Source: Smith, Demer, and Normann

= or Stone Choker Course
(See Figure 8.7-1)

Stormwater Controls

. Washed, Uniformly Graded

U ¢ Coarse Aggregate - AASHTO

NS TR Dt P No. 2 - Thickness Depends upon
cat o e e T Required Runoff Storage Volume

Diverting stormwater from drains will help reduce
the impact to receiving lakes and streams

Non-woven Geotextile

=l Uncompacted Subgrade

Rain Gardens (bioretention systems)

Concrete Pavers
‘// with Void Spaces

Rain Barrels

1" Thick Coarse

1

2.
Sand Setting Bed 3

4

T 0 10 i ql: ) v ]
{8 ! i1 N o
IR I I I 1 ) oY O

Green Roofs

/\\ Hoe lwh ,4/!{& i :ﬁ‘a‘; Wi :\\\ Wy i
P s I /-‘" PR RN /-‘-' P 4" to 6" Thick Crushed
L F vt g T F 7 la—
PN S TN g Stone Base
B e Dry Wells
| Eme = SBO T O O B Uncompacted
o Lo i ERPE NI S Subgrade
=3 & = = = . )T > S ) (=




Extent of Services & Proposals
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Storm Water Drainage

mm e Storage v Transport pr—a[TEATINENT  po— Reuse

Elevation:

7573
73 —-71
71 - 69
69 — 67
67— 65




Storm Water Drainage

mm e Storage g Transport s=———s Treatment Reuse

Depressions

Total Area under Water Bodies & Depressions: 125545 sq mts
Assuming avg. 1.5 mts Depth, Volume of water which can stored: 188317 cu.mts




Storm Water Drainage
Capture o e prr s BB EVE IO Sl e [TEAtmMENT  pr—g Reuse

Land use categories:

Run off RamfaII Inten5|ty Total Run off
Landuse Areain Ha| Co. (mm/hr) (cum/sec)

Residential 242 0.8 0.80 0.043
Gamtal 33 0.6 0.80 0.004
Recreational 12 0.7 0.80 0.002
Burial 3 0.7 0.80 0.001
Commercial 23 0.8 0.80 0.004
Public use 0.8 0.80 0.006
Industrail 0.8 0.80 0.015
Agriculture . 0.80 0.088
Road . 0.80 0.059

_ 0.221
R S

IJLfﬁWiii v/&, B | Y

Man Made Drain

Closed Drain: 4.7 km

Open Drain: 0.45 km
Natural drainage: 1.5 km




Storm Water Drainage

Capture v -Storage v Transport pr—a[TEATINENT  po— Reuse

a“x"

uBatrlsh qugrfers
/ Rahlmpuva :

quglades‘h

B Water logged areas

. Critical Slum areas 1600

Other Critical areas rahimpura 1246
. Bangladesh 813




Topography

%‘Railw
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Average Seasonal
Rainfall

Mean no. of Rainy
Days

Gradient

Intensity Factor

730 mm

41

1:250
30 mm/hr.

97 Km (Pucca),

Storm Water Drain

*Water logging problem within slums and other part of the city for a duration of 4
months during monsoon and after monsoon, leading to breeding of mosquito's

*Damage in the lining of existing drain channel
*Dumping of solid waste in the drain leading to choking of the drain

Road Length

0at ~eng 49 km (Kutcha)
Sewerage Network 57 km
Length
Storm Water Drain

6.5 kms e

Length .{t -
Water Loggi 3 -

a.er °8she 4 months (avg.) o ?
Period of lakeanh the surroun ng a

Issue:

CEPT University, Ahmedabad
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Emerging Issues & Probable Solution

* 7% is only covered under storm

water drain — Storm Water Drainage line in the city

duration of 4 months channel

— Deepening & Development of Lake
* Existing open drain is in dilapidated PERIRS P

| X i
I Iy I
[ Iy I
I I I
[ Iy I
I Iy I
[ Iy I
I Iy I
[ Iy I
I Iy I
I Iy I
[ Iy I
' P! l
: . : : — Interlinking of lakes :
| |
I condition | !
I ! — Use of Permeable Pavements :
i — Channels are not lined ] | . | ]
" i
E — Choking of lines due to dumping of i i Premise Leve i
: solid waste i : — Promotion of Rain Water Harvesting E
: ] : : — Promotion of use of Infiltration Well at |
o ] akes overflow durin ' | -
: g : | HH level/ Municipal Gardens !
1 1
i monsoon ! E — Use of Permeable Pavements |
l | :
[ Iy I
' P! l
L e [ !
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Revitalization of Existing Drain

|
Legend
m—— Storm Water Drain
. ==sm=sm Drain_pro
Length Unit 5 water Bocy
existing 4.7 km w
»
natural drain 1.5 km s
N
J Interlining of existing
Drains \
. Covering of Drains by g
using Kota stone <@ v
/ Concrete slabs or k = e N
0 02505
Pavement. Nl P 1 A

*  (One time repairing cost: . . . .
P 8 Needs an immediate intervention
47 Lakhs

_medabad Urban Sanitation Lab ‘2010 City Sanitation Plan for Kalol City m



Extension of Storm Water Drainage Network

Legend —
Length unit s Storm Water Drain \ , ? y 2
N, ; ; ‘j \i
S l‘- )
\

_________

existing 4.7 km

natural drain 1.5 km

‘‘‘‘‘

proposed 13.2 km = RV

Total area (Drainage

Basin) = 16.06 sq.km.

Total length of Drain =

13.2 km

Quantity req.= 17924 4 _‘_“__“_ | .
CuM R S\ = A
Intermediate Intervention (Extension of
Total cost of Project: Rs. Storm Water Drain)
11 lakhs

* Phase 1: 8.4 km (70 lakhs)
* Phase 2: 4.8 km (40 lakhs)

I vty Abmedabad " City Sanitation Plan for Kalol City  IREUR
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Lake Interlinking

Concept: Legend

X m—— Storm Water Drain
Storm water in the catchments area

==smmsm Drain_pro

of a lake flows to the lake and $_Water_Body

recharges the groundwater level. - ' >
Once that is done, the excess water TS »

will flow to the other lake by means %

of pipelines. ~FPhase\2

No. of Lakes Covered -
through Storm water §

drains: 5 /
No. of Lake Interlinked : 3 L Sl
Network Length: 2.23 km ’

k \ﬂfL 0 025 o.im }N\

* CAPEX

Lake Development = 80 Lakh
Network Cost = 17 Lakhs
Total = 97 Lakhs (approx.)

Long Term Intervention
* Phase 1 = 1.03 km (47 Lakhs)
* Phase 2 = 1.20 km (50 Lakhs)

N e TRTeriG Almedabad’ " Urban SanitationLab‘2010  City Sanitation Plan for Kalol City IR




Premise Level Concept

Infiltration Well: Allows water to get in to the well which functions as a temporary storage facility, as well as

to infiltrate, to become groundwater.

Advantages

*a quantity of unconfined groundwater can be
conserved;

House with gutter at the ground

*the surface level of unconfined groundwater stays

stable;

*the area of ponding water is minimized;

*the dimension of drainage networks is minimized

Cost: starts from Rs.50,000

Rain Water Harvesting: Rainwater harvesting entails the collection of rain where it falls in a scientific and

controlled manner for future use. RWH consists of rooftop water harvesting, water from open areas such as paved ways,

parks, roads, fields and in lakes and ponds.
Bioretention Cell
o

c D

Permeable Pavements

Sanitation Lab ‘2010 City Sanitation Plan for Kalol City m



Rain Water Harvesting

Incentives to HH for
constructing Rain Water

Harvesting Tank

Compulsory use of Rain
Water harvesting tank for
the new G+3 or more
storey's building coming
up

IEC Campaign for use of
Rain Water Harvesting in
institutions

Premise Level Approach

Infiltration Tank & Bio-

retention Cell

Permeable Pavements

* Promoting use of
Permeable pavements in * Use of infiltration tank in

— residential compounds garden
— footpaths

— Parkjng’s

010 City Sanitation Plan for Kalol City 130



Waste Water Management

Technology Options

Extent of Services

Proposals
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Technology Option
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Categories of System Configuration

___________________________________________

| | Type of Sanitation ! | Water Availability Choice of Sanitation
| System | . Constraint | Option

Individual Houses ¥ Dry Technologies

v

r

Conventional

L Wet Technologies

b

Community Houses —» Ecosan “

I
L.

Option 3

Small Enterprises/
Industry
Establishmnet

*Depending on the type of system i.e. Dry technology & Wet technology, the option for value
chain differs from the type of treatment and disposal
*Apart from the toilet technology, the system also depends on the type of water to be treated
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Components of Sewerage System

Collection &
Conveyance/
Storage/

Treatment Disposal

Capture

Water Body
Land/ sall
Atmosphere
in form of
gases

Agriculture
Landscape
Irrigation

e PitHole Separation of solids
e Receptacle through

Vessel sedimentation

Toilet System

Aquaculture
Fire Fighting

e Agriculture
e Fertilizer

Dry Technology

Cartage

Do not use
water for
flushing

Pit latrines

Biological
Treatment
Aerobic Treatment
Anaerobic
Treatment

Vacuum Trucks

Desludging
Instruments

Wet Technology Chlorination

UV radiation

Requires water
for flushing

Conventional
System

Simplified System
Combined System

_ CEPT University, Ahmedabad

Removal of
micro
organisms,
nutrients,
pollutants &
gases

Urban Sanitation Lab ‘2010

Nitrification/
denitrification
Adsorption of

Toxic element

Ammonia
stripping
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Wet Technology Option

. On- Site On- site Collection Off- site Off -site Disposal/
Toilet System .
Treatment Disposal/ Reuse Systen Treatment Reuse
Mo Primary Treatmer » TO CO"eCtion
- System
. Anaerobic .
L B_lo- 9as | | paffled Bio gas
digester recovered :
reactor . Environmentally
Sent Desludging by acceptable areas
Public Toilet/ Septic Tank/ Inhoff eptage Vacuum Trucks
Communal Toilet — Tank l
] » Agriculture Use
Septage Treatment
Individual Toilet > Aqua Privy Disch ¢
> IsCharge 1o
N . —
_+| Combined Sewer =—-| Anaerobic Filter }—» Effluent . water body
|| Interceptor Tank/ — RBC S Aquaculture |
Box Conventional Sludge
— >
S Constructed —{ Imigation |
™ Wetlands "
| Ground Water
A » Simplified Sewer —— Recharge
Waste Stabilization
" Pond ] L Direct Reuse |
T - Anaerobic g
—>| Oxidation Ditch }_. Digestion ——  Bio-gas |
—
- SBR - —
udge |, :
L | Drying bed | | Landfil |
| Activated Sludge
| Agriculture Use |
4.| Aerated Lagoon }—.
_.‘ Composting |_.
|__,| Horizontal Gravel
Filter —>

Vertical
Reed Bed [™

City Sanitation Plan for Kalol City
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ECOSAN

. On- Site On- site Collection Off- site Off -site Disposal/
LD U Uzt = 20 Treatment Disposal/ Reuse Systen Treatment Reuse

Anaerobic Baffled
Reactor

Anaerobic Filter

Low Flush Toilet Horizontal Gravel Agricultural
f Filter
Septic Tank
Vacuum Toilet Anaerobic Pond

Reed Beds

Pond/ Lagoons

Biogas Digester

Conventional
Septage Treatment

Reed Beds

Composting Aglgzﬂzgral

Drying/ Agricultural
Evaporation Reuse

Urban Sanitation Lab ‘2010 City Sanitation Plan for Kalol City




Factors Affecting Technology Options

Physical
Factors
Institutional
Socio-economic
Factors

Factors l ’

Technolo gy
\ Choice /
‘ ‘ Environmental
Cultural
Factors
Factors t

Financial

Factors

City Sanitation Plan for Kalol City



Waste Water

WATER RELIANT SYSTEMS
Community/ . . |
Cammunitv Panr- EliichTailat | Individual Individua WATER RELIANT SYSTEMS
. .. ar- Flush Collection Systems
Toilet Provision: . Combined |Conventiona| Simplified
Toilet Sewerage | | Sewerage | Sewerage
T e [:ummu“ity level System System System
* Household Level PIPED
_V FETCHED
s * Addition of Infrastructure: Laying Sewerage Urban Environment
BTG @ Urban Environment |= IEBE ARl
4 FLOODING OR POOR
—{ Toilet Provision: DRAINAGE IN THE
AREA
o | . . g High groundwater
£ | * Community level: With Septic Tank/ Imhoff Tank el
(]
S Soil Permeability
[0} " " »
21| * Household Level: With Septic Tank/ Aqua Privy INORDERLY ROADS/
PATHS CIRCULATION
circuration systems SYSTEMS
Difficult Vehicular Access 1 Difficult Vehicular
to facilities 3 o o
Limited Space Collection Mechanism: City & Slum
. I .
FOOTPRINT Small/ Medium I——-ba-rge—-i Small - | Medium { SImplIfIEd SEWEI‘HQE
CAPITAL COST High edium/ Higf{ Very Low - I Medium .
. g : * Conventional Sewerage
O&M COST High Medium [| Very Low - I Medium
SYSTEM ROUBTNESS Fair : Good : Excellent - I Good [Excellent ;'Y;:TI:EII:;I 'I‘:'I'_’E;(“I'B';:;:_If’; A AL —
& SYSTEM FLEXIBILITY Good | Excellent Fair - IExcellent I Good Excellent Excellent Excellent
2 EASE OF —————— H I I 2 el - B
L% r Fair Easy 1 Very Easy = 1 Easy | Easy CONSTRUTION |Very Difficult Very Difficul Easy
5 CONSTRUTION : : : SIMPLICITY OF
2 . " Fair [ “Simple Fai
= SIMPLICITY OF b i simple : Yery i I simple | Simple OPE_R'ATION air Simple air
OPERATION . Simple 1 I Usability of by
. I ] I i _ . products - - -
Usability of by products Yes ' Leooj No Health Implication
Health Implication - r__._1 - - - - - - Some Hazard
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Waste Water

Treatment Systems

Treatment: Activated |Constructed|sequencing | Aerated |Oxidation| Waste | Trickling | Rotating | Sand |AnaerobidAnaerobiclLeaching o
Sludge Wetlands Batch Lagoon Ditch |Stabilization| Filter |Biological| Filter filter Reactor | soakway
Reactor Ponds Contactor pits
(RBC)
Water Supply PIPED I |
Fetched g | | |l

Nature of the area

URBAN ENVIRONMENT

Roral environment

Topography B TN ™ N T A - N ey —
L
|
Dxidation Ditch ! i
I |
: Aerated lagoon i |
. i I
FOOTPRINT mall el Anaerobic Filter nall/ 1] ~Large | Medium | Medium j Small
Medium bdiuml 1
CAPITAL COST | High ™A Anaerobic reactor High i _High_Il Medium | Fair [ Low
O&M COST Medium/ I Low bdium High i Medium | Medium || Low
High . I
SYSTEM ROBUSTNESS  |l.__fair._. | Fai Activated Sludge br/ fair | Excellent|  Fair Fair | Excellent
SYSTEM FLEXIBILITY 1| Excellent | Poo] . Poqr . L _Paar _al_..Poqr Poaor...I Poor
Ease of construction : Easy | Very E SE[IUBHI:II'lg Bﬂtl:l'l REﬂl:t[ll' M%*A@hﬂ- Fasy Easy :Very Easy
.| Difficult 1
SIMPLICITY OF OPERATION 1 Fair  IVery Simple Fair _ Simple | Faic. | Very Simple | Difficult | Difficult L Difficult. L Qifficuli feEaic ] Very
1 i | I Simple
Usability of by products 1 Yes " No Yes e e DO o o o MO No No No Yes, grey, yes | ves : No
I 1 H20 -

Health Implication ] = = = = = = = = = . | = 1 =
Treatment BOD jf Good § Fair Go0od  jum GQOL | GO Good Good [Fair/ good| Excellent | Good 1 Good : Poor
efficiency 1 1 1
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Waste Water

' NON- WATER RELIANT SYSTEMS
TO"_ETS. Collection Treatment
Compost Privy:/ UDDT: Below Ground i
*Tank/ Container Urine- Above Ground . . Dehydration
k/ . . Sanitary . Anaerobic . Storage &/
AN DA Latrine/ | Container Pit Latrine Manual UECIU | (Rl Digestion for G sreElig @ or or Drying
Privy Toilet . . . or privy . Truck |Cart/ Truck . sludge Stabilization .
Family Pail | for Urine Collection Biogas TSItk of Urine
NEIUIE=Neli Urban Environment Ty T
Rural Environment
e Flooding in the area
§ High groundwater
= level [ 1
ot Soil Permeability .
¥ Difficult Vehicular COLLECTION'
Access to facilities Sanitary Manual Collection
Limited Space
L
Footprint Large Small - - - Large Large Medium
Capital Cost Medium Very Low Medium g very Low Low \H/?grr\: Medium Medium Medium Medium
O&M cost Low Very High Low Medium Low Low

System robustness | Poor/ Fair

Excellent | Excellent § Excellent Fai Efi%h TREATMENT
xcellen xcellen xcellen air xcetle .Anaeruhiﬂ DigEStiun fl]l‘ Biugas

Excellent

)
S
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