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1.1 Introduction

This chapter presents broad action plans irstbem WateManagement Sector at the City Level
based on the background documents aradidated findings as depicted in the Status Report
prepared as part of the City sanitation Plan for the City of Raipur. This chapter attempts to
analyze the several appropriate technology options and subsequently the relevant operations &
management, institutione¢gulatory and financial options.

Operations /
Management

Understand / Identify SWOT

Strengthen Baseling key Options

Information issues

Analysis
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FIG.1: PREMISES OFRATEGY FORMULATION

1.2 Basis for Infrastructure and Performance Gap Assessment

The Service Level Benchmarks St#lished by Ministry of Urban Development, Government of
India shall enablethe comparison of the existing levels of service and hence ascertain the
performancegapd n addi ti on to the SLBsO0O certain est
and few assumptions based on best practices shall be considered to ettabhétastructure

gaps,;
The gap assessment shall help the authoritiggromluce improvements through the sharing of

information and best practices, ultimately resultimgeiation and sustenanceltter services to
the citizens

The table below shallepresent the norms, specifications and the assumptions employed in the
determination of the infrastructure gaps

TABLEL.2-1: LIST OF NORMS, SPEHCIATIONS AND ASSUMI®NS

NORM / SPECIFICATION /
COMPONENT ASSUMPTION REMARKS

Sewerage Management System

Coverage | 100% | SLB, MoUD, Gol
Wastewater Collection
Connections 1 per household Every household /prope

should be connected to
sewerage system

Street Collection Sewers 1.50m per household Best Managesnt Practices
Grit/Grease Trap | per property Best Management Practic
Wastewater Conveyance System

ALCHEMY URBAN SYSTEMS (P) LTD -
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COMPONENT NORM / SPECIFICATION / REMARKS

ASSUMPTION

Branch Sewers 0.75m per household Best Management Practic
Trunk Sewers 0.40m per household Best Management Practic
Wastewater Treatment and Biapo

Adequacy of waste water] 100% SLB, MoUD, Gol
treatment capacity

Quality of waste water| 100% SLB, MoUD, Gol
treatment

Extent of reuse and recycling d 20% SLB, MoUD, Gol

waste water
Disposal into rivers / natural 80%
water bodies

Septage Clearamc
No. of septic tanks cleared pe 3 tanks per day per vehicle | Best Management Practic
vehicle per day

Frequency of septage clearance Once in 2 years Best Management Practic
Septage Treatment and Disposal

Sludge drying beds area 225 sg.m Best DesigPractices
Thickness of Liquid sludge 20 cm Best Design Practices
Sludge volume per bed 45 cum Best Design Practices
Septage drying cycle 10 days Best Management Practic

TABLEL.2-2: GENERAL DISCHARGTANDARDS

PARAMETER INLAND SURFACE PUBLIC SEWER LAND FOR MARINE/COASTAL
WATER IRRIGATION AREAS
Colour and Odour ++ ++ ++
Suspended  solid 100 600 200 1 For process
mg/l, max. wastewater
1 For cooling wate
effluent 10 per
cent above tota
suspened matter
of influent.
pH value 5.5t09.0 5.5t09.0 5.5t09.0 5.5t09.0
Temperature shall not excee( shall not excee(
50C above the 50Cabove the
receiving  watef receiving water
temperature temperature
Oil and grease, 10 20 10 20
mg/l max,
Totd residual 1.0 - - 1.0
chlorine, mg/l max
Ammonical nitroge 50 50 - 50
(as N),mg/l, max.
Total kjeldahl 100 - - 100
nitrogen (ag

ALCHEMY URBAN SYSTEMS (P) LTD
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PARAMETER  INLAND SURFACE PUBLIC SEWER  LAND FOR MARINE/COASTAL
WATER IRRIGATION AREAS
N);mg/l, max.
mg/l, max.
Free ammonia (3 5.0 - - 5.0
NH3), mg/l, max.
BOD,mg/l, max. 30 350 100 100
COD mg/l, max. 250 - - 250

Bioassay test

90% survival of

fish after 96 houry fish after 96 fish after 96 fish after 96 hours
in 100% effluent| hoursin 100% | hours in 100%| in 100% effluent
effluent effluent

90% survival of

90% survival of

90% survival of

1.3 Existing Stuation and Gap Assessment

1.3.1 Quantity of Waste

The total quantity of solid waste generated in a day in the city of Raipur is estimated at 100.12
MLD SourceAl ¢ he my 6 s |);ahis depresents ars avaragee generation rate of eighty
percent 80%p f water supply. Alchemyds | and use su
is estimated at 110 litres per capita per day (Ipcd). If water supply rate shall be 135 Ipcd, the
sewage generated shall be 123.81 MUbg population projection generatgdAlchemy Team has

been considered tai@e at the average generafion

1.3.1.1 SOURCE OF WASTE

All the domestic waste water from kitchen, bathrooms (bathing and washing), and latrines is the
total waste water that is collected, conveyed, and disposed, fewdosahdustrial effluents also

find their way into the drainages. The black water and the grey water is collectively managed.

1.3.2 Quality of Waste

The sewage characteristics have been established for the city of Raipur, by the Chhattisgarh
Environment Consation Board, through random sample study. Samples have been collected at
ten (10) different locations in various parts of the city and the sewage tested for the characteristics
as BOD, COD, DO, pH, suspended solids, dissolved solids and total coliform coun

It has been reported that the maximum BOD observed is 230 mg/l and the minimum BOD is 80
mg/l while the maximum and minimum COD levels are observed to be 422.4 mg/l and 135 mg/I
respectively; the average pH recordings is 7.5 and the maximum and mitgtaucoliform

counts are 18700 and 2250 respectivelgolrce: Sewerage DPR for RMC

TABLEL.3-1: INFLUENT CHARACTER{SS

MINIMUM LEVEL MAXIMUM LEVEL

PARAMETER

UNIT

BOD mg/I 80 230
COD mg/I 135 422
pH 7.09 7.78
Suspended Solids mg/I 20% 0.00%
Total Disolved Solids mg/I 336 1293
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PARAMETER MINIMUM LEVEL MAXIMUM LEVEL

Total Solids mg/l 424 1869
Total Coliform Count 2250 18700

1.3.3 Collection

The existing collection system is rather inadequate; the centralized sewer network covers only
twenty-five percent (25%) of the city area, extending into 11 areas. However, what percentage

of the population is served by this coverage is unclear. It is roughly estimated and reported,
based on surveys and the secondary data available, that only 10%ecfitea has access to the
network and on the total 3500 number of households are connected to the network. Only three (3)
percent of the population is served by the municipal sewer network.

Out of the total 2,38, 726 properties in the city only 3,500 prdfes are connected to the
sewerage networkSpurceLanduse and Infrastructure Survey by Alghemy

In the remaining areas in Raipur city unserved by the central system, thirty (30) percent of the total
population is served by septic tanks and tweaty (24) percent of the total population is served

by septic tanks with the effluent from septic tanks directly discharged into the drains / storm water
drains) and fortytwo (42) percent of the population dispose the sewage directly into the nallas /
open dranage channels / open areas.

The performance of the septic tanks is uncertain in most of the cases.

Despite the coverage of the sewerage system network being thwemt{5) percent of the city,
only ten (10) percent of the city area is connected toykes, the major challenge RMC faces in
this context is the reluctance of the households to pay the connection charges (I8IIRNB500
5000).

Interpretatiant is evident thahe present centrabllection system does not serve the entire area;
onlyten (10) percent of the totareaof city is served by this systénis roughly estimated that
only12.56 % of the properties are connected to the system while only 21.33 % of the total sewage
generated is collected. The septic tanks do not fulfill trenrexjuof the sewerage management
system as stipulated in the CPHEEO manual on sewerage and sewage treatment.

1.3.4 Conveyance

The conveyance system is inadequate and covers only-fiven{5) percent of the entire city;
the length of the sewer line is 0BB.97 km while the total road network length is 980.2 km. Only
11 areas in the city covering about 27 wards have the sewer line network.

The effluent from the septic tanks is offensive and due to the lack of connection to conveyance
systems it resultsunsanitary conditions due to the disposal of the offensive effluent into the nallas

/ open drainage channels / open areas; it is estimated that roughly twfenty(24) percent of

the population engage in such a practice

Septage clearance is rather an adhoperation than an instituted system. Septage clearance
intervals are not defined and currently the practice with respect to septage clearance is a mere
delayed response to the call of the property owner, in most cases upon overflow of the septic

ALCHEMY URBAN SYSTEMS (P) LTD
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tanks.RMC is in possession of only two (2) suction vehicles which is grossly inadequate to serve th
population served by septic tanks.

InterpretatianAn insignificant amount of the total wastier generateds conveyed through the
central conveyance systamd Aence most of the sewage generatkspissed iopen drainsdreas
resulting in environmental and health hazards.

1.3.5 Treatment and Disposal

In the entire city only three (3) percent of the total population is connected the municipal sewer
network systa, however, the sewage collected and conveyed through this system is not subjected
to any treatment and eventually the sewage finds its way into the natural water bodies, lakes
through the open drainage channels.

There are five (5) pumping stations andese (7) oxidation ponds as part of the municipal
sewerage management system, however due to the inability of RMC to pay their electricity dues,
the electrical connection to the pumping stations has been withdrawn resulting in their
dysfunctionality. This turn renders the oxidation ponds defunct since the waste does not reach the
oxidation ponds. The inactivity of pumping stations / shutting of sluice gates has resulted in the
backflow of sewage to storm water drains and hence leading to pollution.

In theresidential areas, about twengight (28) percent of the total population is connected to
septic tanks, however the design does not allow for the treatment to the desired levels and the
septage is drained into the sewer network and eventually findsajtsnto the natural water

bodies, lakes through the open drainage channels. It is further estimated that roughtfotwenty

(24) percent of the population is connected to septic tanks and the overflow from which is disposed
into the open drainage channélepen areas / nallas ultimately draining into the natural water
bodies or polluting the groundwater. This component of the sewage is also untreated.

Theseptage management is also deficient in city of Raipur. There is no established system in place
to manage the septage in terms of septage clearance, septage transport to the secondary
treatment facilities and the subsequent treatment and the ultimate disposal of the treated septage.

InterpretatianThe city lacks an appropriate treatment and ultinfaasatlisystn. Currently reuse

and recycle of the sewage generated is not practiced since there is no appropriate treatment in pla
The lack of treatment and disposal system has resulted in pollution of land, natural water bodies
ground water.

Table 1.2 presents the sewage disposal mechanism practices in various wards in the spatial
context. The land use and infrastructure survey conducted by Alchemy and the secondary data
collected from various established and reliable sources has been utilizegdgaathe following
conclusiorss
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TABLEL.3-2: WARD WISE SEWERAGEADSAL MECHANISM

% OF TOTAL
POPULATION POPULATION

-2011 -2011 MUNICIPAL SEWE SEPTIC TANK & OPEN DRAINAGE /
NETWORK SEPTIC TANK NALLA OPEN NALLA

SEWERAGE DISPOSAL MECHANISM (PERCENTAGE OF THE TOTAL WARD AREA)
WARD NO
NO SYSTEM

1 20706 1.81% 0.09% 0.36% 0.36%
2 23882 2.08% 0.42% - 1.25%
3 21307 1.86% ] 1.67% 0.09%
4 20257 1.77% 0.27% 0.18%

5 21121 1.84% 0.09% 0.18% _
6 17474 1.52% 0.30% 0.03% 0.30%
7 21441 1.87% 1.12% ] 0.09%
8 18915 1.65% 0.08% 0.99%

9 20098 1.75% 0.04% 1.49%

10 16916 1.48% 0.03% 1.33%

11 14554 1.27% 1.14%

12 20528 1.79% 0.81% 0.09%

13 18202 1.59% 1.19%

14 17588 1.53%

15 16245 1.42%

16 18506 1.61%

17 11753 1.03%

18 17211 1.50%

19 15962 1.39%

20 15490 1.35%

21 16195 1.41%

22 19495 1.70%
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% OF TOTAL
POPULATION POPULATION

-2011 -2011 MUNICIPAL SEWE SEPTIC TANK & OPEN DRAINAGE /
NETWORK SEPTIC TANK NALLA OPEN NALLA

SEWERAGE DISPOSAL MECHANISM (PERCENTAGE OF THE TOTAL WARD AREA)

WARD NO

NO SYSTEM

23 20532 1.61% 0.04% ] 0.09%
24 11949 1.04% 0.52% 0.26% 0.05% ]
25 12770 1.11% 0.83% 0.06% 0.11% 0.11%

26 14935 1.30% 0.39% 0.07% 0.65% ]
27 21029 1.83% 0.55% ] 0.55% 0.09%
28 22638 1.97% 0.39% 0.39% 0.20% ]
29 17670 1.54% 0.31% 0.77% 0.08%

30 18487 1.61% 1.13% 0.08% 0.16%
31 12681 1.11% 1.00% 0.01%

32 17467 1.52% 0.08% 0.08% 1.22%
33 16534 1.44% 0.07% 0.58% ]
34 13302 1.16% - 0.81%

35 13463 1.17% 0.02% 0.99%

36 12410 1.08% 0.54% -
37 13066 1.14% 0.57% 0.34%

38 14188 1.24% 0.99%

39 11065 0.97% 0.97% -
40 10612 0.93% 0.28% 0.05%

41 12044 1.05% ]

42 15039 1.31% 0.13%

43 18050 1.57% 0.08%

44 17760 1.55% 0.16% ]
45 15704 1.37% 0.07% 0.41%
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% OF TOTAL
POPULATION POPULATION

-2011 -2011 MUNICIPAL SEWE
NETWORK

SEWERAGE DISPOSAL MECHANISM (PERCENTAGE OF THE TOTAL WARD AREA)

WARD NO
SEPTIC TANK & OPEN DRAINAGE /

NALLA OPEN NALLA

SEPTIC TANK NO SYSTEM

46 21447 ] 0.37% 0.28% 0.94% 0.19%
47 12252 1.07% 0.54% 0.21% 0.01% ]
48 13681 1.19% 0.60% 0.06% 0.06% 0.12% 0.06%
49 18026 1.57% 0.16% 0.16% 0.63% 0.16% ]
50 12431 1.08% 0.54% 0.11% 0.11% 0.05%
51 19318 1.69% 0.85% 0.08% 0.17% 0.03%
52 13050 1.14% 0.57% 0.11%

53 24055 2.10% 0.21% 1.26%

54 13471 1.18% 0.01% 0.18%

55 15385 1.34% 0.03%

56 12993 1.13% -

57 11327 0.99% 0.30%

58 12414 1.08% 1.05%

59 11211 0.98% 0.88%

60 12425 1.08% 0.11%

61 13162 1.15% 0.81%

62 17398 1.52% 0.76%

63 21541 1.88% 0.75%

64 14184 1.24% 1.12%

65 12001 1.05% 0.42%

66 15047 1.31% 0.79%

67 22385 1.95% 1.76%

68 18258 1.59% 0.40%
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% OF TOTAL
POPULATION POPULATION

-2011 -2011 MUNICIPAL SEWE

SEWERAGE DISPOSAL MECHANISM (PERCENTAGE OF THE TOTAL WARD AREA)

WARD NO
SEPTIC TANK & OPEN DRAINAGE /

SEPTIC TANK NO SYSTEM

NETWORK NALLA OPEN NALLA

17935 1.56% 0.08% 1.09% 0.08%
13745 1.20% 0.06%
1146383 100.00% 3.15% 26.15% 21.36% 21.00% 1.58%

1.3.6 Institutional Assessment

1.3.6.1 ORGANIZATIONAL STRWIRE

RMC is constantly plagued by the issues of irregular absenteeisstarsidrd work practes, norcompliance with occupation health and safety rules, non
cooperation with communities and several disciplinary issues.

RMC also lacks the training programs to orient the workers towards best management practices, service delivery methedscadd gf conduct.

RMCb6s sewerage service management is further affectpoditomsdversely owing
InterpretatianLarge absenteeism, disciplinary issuesommiiance to best management practieesupational health and safety rules, lack of
training, regular vacancies in RMC department are evidently the major issues.

1.3.6.2 FUNCTIONAL ASSESSWEN

1.3.6.2.1Inadequacy of Qualified Staff

The Public Health and Engineering Department and Public Works Departmesddgolte support staff to operate and manage the existing system of
sewerage management service. There is currently only one executive engineer in charge of both Water Supply and Sewénsget Bapsradequate
support staff. This greatly hinders thediioning and operation & maintenance of the sewerage management system.

Additionally, the system suffers owing to the lack of experienced and specialized staffdepithiknowledge of the sewerage management system and lack
of formal training in the séor also greatly hinders proper planning and design of sewerage management system.

ALCHEMY URBAN SYSTEMS (P) LTD




CITY LEVEL STARTEREXNERAGE SECT
GlZ ASEM City Sanitation Plan for Raipu

RMS also suffers due to large vacancies in the critical positions; alarmingly, out of the twelve (12)
Executive Engineersd® positi on st tseaSupgetinteodmeg d f

Engineerds position has been vacant for a |
twentythree (23) positions of Assistant Engineer are vacant.

InterpretatiarQualified Staff is inadequate to design and sustain theg esyistems.

1.3.6.2.2 Absence of Systems

It is observed that largely decisions taken in this sector are on ad hoc basis and are not followed
by any appraisal mechanisms. Furthermore RMC has not adopted MIS to document the procedures
operations and management a&diies. The monitoring systems adopted by RMC are not very
elaborate and additionally do not achieve the desired results due to deficiency of required
supervisory staff.

InterpretatiarSupport systems are rather weak in assessing the appropriateeess @
and do not welkkquip RMC to meet the challenges posed by the system.

1.3.6.2.30verlap of Responsibilities

Weak coordination among the various departments involved in the operations and management
also poses a severe challenge to RMC, which resulis absence of accountability. Proper
devolution of responsibilities is greatly hindered as well.

1.3.6.2.4Limited Community Engagement

The limited capacity of RMC reflects in the absence of community engagement and participatory
means in the planning, operaticasd management of the sewerage management system /
service. RMC has not established mechanisms to leverage the benefits of associations with civ
societies in Raipur towards strengthening the Sewerage Management service levels.

1.3.7 Regulatory and Governance #sessment

1.3.7.1 NON-COMPLIANCE

The Sewerage management system in Raipur reflects larg@mgmtiance to CPHEEO Manual on
Sewerage and Sewage Treatment with respect to several parameters like collection, conveyance,
treatment and disposal of sewage generatedaddition to parameters like pollution prevention,

air-, waterquality monitoring.

1.3.7.2 LACK OF INITIATIVES
Initiatives to introduce municipal Hgevs, building codes that shall ensure the-bestagement
practices at the citizensodo | evel need to be

Lack of committees / commurgtyvernmentollaborations with representation from-p@or and
community at large that shall provide inputs for planning with inclusive approach and monitor the
implementation on a periodic basis.

1.3.8 Existing Level of Service

Table 1.3 below represents the exisg service levels in thevgerage management sector, it
provides a comparison to the desired level of services as defined in the Service Level Benchmarks
with an underlying objective to increase accountabibty service delivery. The indicators
represent a set of performance parameters in the process, cost recovery and customer service
related activities / functions.
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TABLEL.3-3: EXISTING LEVEL SERVICE

DESIRED EXISTING
INDICATORS LEVEL OF | LEVEL OF REMARKS
SERVICE SERVICE

PROCESSES

Coverage of waste water 100% 12.56% Insignificant area und

network services sewerage system

Adequacy of waste water 100% 21.33% The existing treatment syste

treatment capacity defunct de to nofpayment of
electricity bills

Quality of waste water 100% 0.00% Treatment system is defunct

treatment

Extent of reuse and recyclini 20% 0.00% RMC is planning to introdu

of waste water systems to promote reuse
recycle

COST RECOVERY

Extent of cost recovery in 100% 11.81% RMC is planning to introdu

sewerage services mechanism to levy and col

Efficiency in collection of 90% 51.2% charges

sewerage charges

CUSTOMER SERVICE

Efficiency in redressal o 80% NA Theresponse time for compla

customer complaints has been poor

1.4 SWOT Analysis
| _STRENGTH = WEAKNESS |

A Committed officials '

A Implementation of maintenance proceddr
cleaning of drains

OPPORTUNITY THREAT

A Willingness of Community to participate
A Willingness of NGOH
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A Willingness of Civil Societies to participat
A Community Awareness Campaigns

FIGURH..4-1: CRITICAL AREAS WIRESPECT TO SEWERBEPOSAL MECHANISM

F

1.5 Sectoral Vision

RMC shall adopt strategy to establish sustainable, accessible, affordable andteHenamage
Management Systems that shall ensure integrated approach to manage sewage generated in the
city while upholding the paradigm of protecting & sustaining good public health and
environmental outcomes within the city limits as well as the immedjat®uring zones.

1.5.1 Goals

A 100 % Coverage of the servic€ssegregation, collection, storage, transportation, treatment and
disposal

A 100 % Accessibility to the services

A 100 % Affordability of the services
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