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Faecal Sludge Treatment Plant
Detailed Project Report, Jhansi
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INTRODUCTION

. owth and
. id population Br
The waste generation in India has increased sharply owing to rapid pop

y conducted by world Bank in

s in unhygienic

urbanization over the past couple of decades. According to 3 stud '
2006, it was estimated that approximately 50% of the Indian population live -
conditions. Amang the 350 million urban residents in India, 206 million (58.8 %) urban hou's

do not have access to a drainage network, of which 102 million (29 % of the urban population) are
connected to septic tanks, and 60 million (17%) use pit or vault latrines. Though the "“mbe'.Of
people in India practicing open defecation has marginally reduced, the management of onsite
sanitation facilities such as septic tanks and pits remain a neglected component of provision of safe
sanitation facilities. With around 102 million septic tanks and 60 million pits in the country (World

8ank, 2006), India is yet to establish FSM as a main stream sanitation approach.

Faecal sludge is a fluid mixture of untreated and partially treated sewage solids, liquids and sludge of
human or domestic origin. In other words, faecal sludge is sludge from onsite sanitation systems that

is @ combination of raw primary sludge and anaerobically digested sludge. Generally, faecal sludge

has three main components as follows:

Scum - floats on top and is generally where the bacteria that live treat the waste

* Effluent — the semi-treated liquid that comprises the majority of the material in the septic
tank

Sludge - solids which collect at the bottom of the tank

The physio-chemical characteristics of the faecal sludge can vary depending on the characteristics
namely the size and type of onsite sanitation system, design, desludging interval and the local
climatic conditions of the place where the tank is located, the quantity and quality of water supplied

and the type of wastewater originating from the household (which is user specific).

Faecal Sludge when not managed properly can cause pollution of waterways including groundwater.
Such situations have serious implications on health and environment. It is projected that by 2015,
the proportion of urban Indian population with access to improved sanitation facilities will increase
to 80% (from 43% in 1990) and for rural population, the projection is 48% (from 1% in 1990). As per
projections made by United States Agency for International Development in 2010, by 2017 it is
expected that 148 million urban population in the country would have septic tanks and about 425
million rural population would have gained access to improved sanitation facilities. Thus, it is clear

that the number of onsite sanitation systems will only grow over the next few years.
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Though faecal siudge management poses a national problem, it can also be viewed as a potential
resource. When properly managed, faecal sludge can be a useful resource than a waste. Faecal
Sludge contains plant nutrients such as nitrogen, phosphorous which is contributed by human urine
and faeces. Faecal sludge can reduce reliance on chemical fertilizers, and when combined in

adequ - -~
Quate amounts with fertilizers can provide the requisite nutrients for crop production.

Majority of onsite sanitation systems such as septic tanks and pits require frequent desludging which
should be in accordance with the design and capacity of the system. Desludging however takes place
only when there is odour and overflow of the contents from the tanks, which is much after the
treatment efficiency of such systems have fallen. The overflow of the tank then finds its way into the
nearest waterways and pollutes it. Faecal sludge, which is rich in nutrients such as nitrogen and

phosphorous, disposed untreated into surface water bodies, could pose a threat of eutrophication.

Adequate facilities and services for collection, transportation, treatment and disposal of urban
domestic faecal sludge are non-existent in majority of Indian cities. Most 0SSs are emptied manually
in absence of suitable equipment by scavengers. Ideally a septic tank system should be desludged
regularly every 2-5 years. But ignorance towards Operation and Maintenance (O&M) procedures
often results in accumulation of sludge at the bottom reducing the effective tank volume which
leads to an overflow. This sequence of events ultimately causes failure of the system and release of
partially treated or untreated faecal sludge from the septic tank. Private cesspool vehicle operators
often do not transport and dispose of faecal sludge several kilometres away from human
settlements or in a Sewage Treatment Plant (if existing) and instead dump it in drains, waterways,

open land, and agricultural fields.

NEED FOR FAECAL SLUDGE MANAGEMENT

India’s largest cities have large centralized sewerage systems with vast underground pipelines,
pumping stations and huge treatment plants. These systems are expensive to build and even more
expensive to operate and maintain as they require continuous power, skilled operators and
extensive electro mechanical maintenance and a huge tract of land. It is for this reason that India’s

7000+ smaller towns (most urban and peri-urban areas) do not have such systems.

In the absence of proper sanitation, many Indian cities are on the verge of drowning in their own
sewage. According to a Central pollution Control Board report, less than 50% of the urban sewage

systems work effectively in India. Sewage has clearly been identified as the leading polluter of water
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sources in India, causing a host of after effects including diarrhoea (which kills 3,50,000 children

each year) agricultural contamination and environmental degradation.

Out of the 3.4 million plus households that make up urban Uttarpradesh, 24% are connected to the
underground drainage system, while 67% are still dependent on on-site sanitation systems. 9% of
these households do not have access to any form of toilet facilities and thus resort to open
defecation or the toilets are directly connected to open drains. Only about 11% of sewage gets
transported and effectively treated. The remaining 89% is dumped into water bodies, onto

agricultural land or in the domestic environment. The absence of post-toilet infrastructure poses a

huge risk to public health and the environment at large.

&z
Dr. Rakesh Babu
Nagar SwasthyaAdhikari
Municipal Corporation




ARARARAREAN LR dAA

»y '»

i

»

btk

!Q

by}

"=

\ %

-

\

-
J

L
1

rr

\

JHANSI: AN OVERVIEW
TOWN PROFILE

Jhansi is a historie ciro i

banks cs)fa ::t:::;t»};:::rhe- Indian state of Uttar Pradesh. It lies in the region of Bundelkhand on the

headquarters of Jhans; d-' ".1 " Ethem.e S0Uth GFUtEar: Pradesh: dhansl [ fhe: atministratiie

situated between the ri Istrict and Jhansi division. Called the Gateway to Bundelkhand, Jhansi is
€ rivers Pahuj and Betwa at an average elevation of 285 metres (935 feet). It is

about 415 kil .
llometres (258 mi) from New Delhi and 99 kilometres (62 mi) south of Gwalior.

According t .

g to the 2011 census, Jhansi has a population of 505,693, its urban agglomeration a
populatio ;

n of 547,638. The literacy rate of Jhansi is 83.02%, higher than the state average of 67.68%.
The sex ratio i

ratiois 905 females for every 1000 males Jhansi city has 57th rank among the most

populated cities of India, according to the 2011 census.

Jhansiis located at 25.4333 N 78.5833 E. It has an average elevation of 284 metres (935 feet).Jhansi
lies on the plateau of central India, an area dominated by rocky relief and minerals underneath the
soil. The city has a natural slope in the north as it is on the south western border of the
vast Tarai plains of Uttar Pradesh and the elevation rises on the south. The land is suitable for
species of citrus fruit and crops include wheat, pulses, peas, and oilseeds. The region relies heavily
on Monsoon the rains for irrigation purposes. Under an ambitious canal project (the Rajghat canal),
the government is constructing a network of canals for irrigation in Jhansi and Lalitpur and some
part of Madhya Pradesh. The trade in agricultural products (including grain and oilseeds) is of great -

economic importance. The city is also a centre of brassware manufacture.
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SITUATION ANALYSIS

Tou - thatd .
nderstand the existing sanitation situation in Jahnsi, faecal sludge value chain approach was

u
sed. Faecal sludge value chain is the linear linkage of dependent components in the pathway of

faecal sludge generated from onsite sanitation system. The value chain has components such as user

i ; . . i
nterface, containment, collection and conveyance, treatment and reuse. Figure 2 shows a schematic

representation of the value chain.

Figure 1: FSM value chain
The management of this value chain is termed as Faecal Sludge Management (FSM). FSM is an

important and incremental approach catering to improved sanitation. In the past, faecal sludge

management from onsite facilities has not been a major priority for engineers or municipalities, and

has traditionally received little attention. Several generations of engineers have considered

_term solution to fulfill sanitation needs.

waterborne, sewer-based systems as the optimum, long
e built.

Onsite technologies have been looked upon as only temporary solutions until sewers could b

It is a common perception that onsite technologies fulfill sanitation needs for rural areas, but in

reality, around one billion onsite facilities worldwide are in urban areas. In many cities, onsite

technologies have much wider coverage than sewer systems. Given that cities are expanding at an

incremental rate and that the scope of funding from public sector remains unchanged, the plan to

have all households connected to a sewer network remains a distant goal to be achieved. It is the

cost and effort involved in constructing sewerage networks and associated treatment plants which

lead practitioners and researchers in the field to think about a novel approach, thus mainstreaming

FSM.
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FSM GAP IDENTIFICATION

From the above situation analysis,

man
agement framework can be highlighted as mentioned in the table below:

Table: Fspm gap identification

gaps across the sanitation value chain as well as in the

\
dhetintetfacel ) 19Storage (3 Transport a-Tteatmenti | (5 Reuses
Current Toilets connected | e The ULB doesn’t | Partial No usage of
Situation to pits/septic tanks containment | own a desludging Digestion in raw faecal
orin some systems are truck, the people septic tank. sludge
Instances directly to mostly septic | mostly depend on
open drains tanks. private desludging | Direct
operators .High disposal in the
time requirement | OPeN.
for desludging
No protocols or
regulation on
O&M or safety
regulation
Corrective Toilets have to be Training of ULB to provide Build a faecal | Spread
Measures connected to masons for desludging sludge awareness on
scientifically scientific services by buying | treatment usage of end
designed septic construction appropriate plant to product and
tanks/pits of Septic desludging effectively elimination of
tanks vehicles to access | treat all the stigma
majority of the Faecal sludge | regarding
Build lanes in the town. | collected in usage of
awareness Training for the town treated faecal
regarding desludging service sludge.
improper providers to Trainings for
design and scientifically farmers using
operational empty septic wastewater for
procedures tanks. Post

construction of
treatment plant,
ensure disposal
only happens in
the treatment

safer reuse of
treated
wastewater
and discourage
use of raw
wastewater
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CRITERIA TO BE ADOPTED FOR FAECAL SLUDGE COLLECTION &
CONVEYANCE

In
27V given context, the technology choice for conveyance system generally depends on the

following factors:
* Type and quantity of products to be transported
* Distance to cover
® Accessibility
* Topography
* Soil and groundwater characteristics
* Financial resources
* Availability of a service provider
* Management considerations
The options available are:
e Gulper system
e Portable Pump
e Vaccutug (TANK)
e Vaccutug (Tractor)
e Dung Beetle

e Vacuum Tanker

e Human Powered

¢ Small Volume Transport (Capacity- 1,500 - 3,000 litres)

o Large Volume Transport (Capacity- 3,000 - 10,000 litres)
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TREATMENT CONCEPT

The treatment concept proposed for faecal sludge treatment In Jhansi has been developed

considering mainly

a) Area of treatment plant

b) Reusability of by-products

¢) Implementation cost

d) Operations and Maintenance

e) Aesthetics
As manpower and electricity is limited in Jhansi the design has taken into
energy and minimum operation and maintenance requirement.

TREATMENT STAGES AND MODULES ADOPTED

consideration minimum

Table: Different Faecal sludge Treatment Stages and Modules

SI.No [ Treatment Stages Treatment modules
1 Sludge Stabilisation/ Dewatering | Planted Drying Beds
2 Liquid Wastewater Treatment Integrated Settler and Anaerobic Filter

Horizontal Planted Gravel Filer

FSTP CONCEPT PROPOSED FOR JHANSI

This feacal sludge treatment unit is designed for 6 cum capacity.. The liquid sludge would be
conveyed to PDBs (6 nos) where they are allowed to degrade naturally with the help of specific
plant. The planted sludge drying beds are structures with sloped base for holding graded filter
media. The sludge undergoes liquid-solid separation and also drying. The dried sludge from the
ed drying beds are removed once in 1 or 2 years depending on rate of feeding and the rest of

plant
the part which is the liquid percolate or effluent wastewater is conveyed to the separate treatment

units.

The effluent wastewater is then treated in two stages (primary and secondary stage) in DEWATS
modules. The primary stages i.e. Settler is mainly meant for Sedimentation of any solids that have
entered the modules along with the percolate. The secondary stage i.e. Anaerobic Filter is for the
anaerobic degradation of any dissolved and suspended organic matter. The partially treated

wastewater from the secondary treatment unit would be conveyed into the horizontal planted
gravel filter takes place. The treated wastewater from the planted gravel filter is collected irj the
collection tank and can be reused for irrigation purpode for the garden @ ‘W
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In future if i
the quantity of faccal sludge Is expected to increase significantly the same system ¢an be
replicated in the selected loc

ation to accommodate the extra loads.

Figure : Proposed FSTP Site

Figure : Topography survey at the site
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PROPOSED TREATMENT MODULES

PLANTED DRYING BEDS

The screened faecal sludge is applied on to Planted drying beds (PDBs), also sometimes referred to

; re
as planted dewatering beds, vertical-flow constructed wetlands and sludge drying reed beds, 2

beds of porous media (e.g. sand and gravel) that are planted with emergent macrophytes. PDBs are
loaded with layers of sludge that are subsequently dewatered and
stabilized through multiple physical and biological mechanisms. FS is repeatedly loaded onto PDBS,

with up to 10 cm of FS per loading where it accumulates for several years depending on the loading

; is
rate, the capacity of the system and mineralization rates and meanwhile the percolated water
i I
treated separately in DEWATS modules. The volume of sludge on the PDB reduces continuously

(through moisture loss and degradation), and the plants maintain porosity in the sludge layer

thereby significantly reducing the need for sludge removal ompared to unplanted drying beds

(which require sludge removal every two to three weeks).

Table: Specifications of Planted Drying Bed

Parameters Unit Values
Total number of beds = 6
Treatment volume of each bed m’ 6
Area required per bed m? 36 m’
Slurry feeding frequency days 6 days
Maximum sludge filling height m 1
BOD outlet ( percolate) mg/L 600
COD outlet (percolate) mg/L 1200
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EGRATED SETTLER AND ANAEROBIC FILTER (AF)
in the Integrated Settler

The percolate
from the Planted Drying Bed is further subjected to treatment i
igh amount of solids.

and Anaerobic Fi
bic Filter (AF). Faecal sludge by its own characteristics has very hig

Although . )
gh most of the solids will be retained on the top of the planted drying bed,as
it is proposed to provide

mall percentage

a Settler for

of som ; )
e of the solids may infiltrate the percolate. Therefore,

sedimentatio i i
n before it enters into the Anaerobic Filters. A settler is a primary treatment tec

hnology

for wastewater; it i
ater; it is designed to remove suspended solids by anaerobic digestion.

astewater flows through down ta
and dissolved solids present in the

gh the filter media, particles

The AF consi ; .
sists of 3 chambers in series in which the w ke pipes
enabli
bling water to reach the bottom of tank. Here, the suspended
waste :
water undergo anaerobic degradation. As wastewater flows throu

are trapped an : . .
p d organic matter is degraded by the biomass that is attached to the filter material.
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Figure: Cross section of Integrated Settler and Anaerobic Filter

HORIZONTAL PLANTED GRAVEL FILTER

The Planted Gravel Filter is used as an aerobic tertiary treatment unit where the pollutant
nutrients) present in the wastewater are degraded aerobically. In order to remove the o: .
colour and to enrich the wastewater with oxygen it is necessary to allow the wastewaterot:r -
through aerobic treatment. HPGF is made of planted filter materials consisting of graded gravel Eass
The bottom slope is 1% and the flow direction is horizontal. The main plants used in thii fi:,tz :d(;
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ability to grow in wastewater and have their roots spread wide. The horizontal plante

also aid in reducing the nutrients such as N, P and K present in wastewater.

Table : Specifications of PGF

d drying beds

Parameters Unit Values
Percolate treatment quantity m*/Day a
Total number of PGF i 1
Hydraulic Retention Time per PGF Days 2.1
: 2 75.48
Area required per PGF m I—
BOD outlet mg /| 15
I
ICOD outlet mg /| 50
]
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Figure : Cross section of Planted Gravel Filter

Technology Options
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Screen and Grit chamber
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. plastic, cloth, sand, slit etc. from the faecal sludge to prevent clogging 0

lid waste and inorganic solids like

Design and description: It is a physical method for separation of so
f subsequent treatment

Figure 2: Screen and Grit
Chamber

modules and also enhancing the value of treated end products. Screen chamber uses a series of

vertical screens made from mild steel and coated with anti-corrosive elements for this purpose. The
trash is collected by manually scrapping the screen with a rake or similar arrangement. The collected
trash will be stored and disposed along with municipal solid waste collection facility of the

Municipality.

Grit chambers are like sedimentation tanks, designed to separate the intended heavier
inorganic materials and to allow the lighter organic materials to pass through to the next treatment
unit. Hence, the flow velocity is a decisive design consideration. The velocity should neither be too
low as to cause the settling of lighter organic matter, nor should it be too high as to preclude the
settlement of the silt and grit present in the sludge. A horizontal velocity of flow of 15 to 30 cm /sec
is used at peak flows. The detention time proposed in the grit chamber is 3 minutes.
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Stabilisation Reactor

The main objective of the stabilization reactor is to allow the sludge to digest anaerobically which
leads to reduced organic load and better dewater-ability. The stabilization reactor has 3 chambers.
The first chamber has a retention time of 2 days and assists in homogenization of sludge. During the
discharge of sludge from the desludging vehicle high turbulence is created in the chamber with an
up-flow velocity of 4-5 m/hr.The second chamber has a retention time of 10 days and is designed to
stabilize the sludge through aiding the process of anaerobic digestion. The length of the chamber is
kept low to prevent dead zones and liquid funnels that may be created at the outlet. A baffle wa'll is
also designed for similar purpose. The up-flow velocity in this chamber is kept at 1.5 -2 m/hr., this is
to disturb the sludge and help entrapped bio-gas to escape, thereby aiding liquid solid separation.

The third chamber retains the sludge for 1 day; this is used as an intermediate collection tank to

empty the contents into the drying bed every day

Sludge Drying Beds

Unplanted Drying Bed is a simple, permeable bed filled with several drainage layers. When loaded
with sludge, it collects percolated leachate and allows the sludge to dry by percolation and
evaporation.

Approximately 50-80% of the sludge volume drains off as liquid or evaporates. This sludge net?ds
additional treatment by composting before it can be safely disposed off or used as a nutrient-rich
soil conditioner in agriculture. The percolate, however, still contains pathogens and needs to be

further treated.

80cm

drainage waler, to trealment

Design and description: Unplanted drying bedsare one of the simplest and oldest
techniques to dewater sludge. It includes a simple technique to reduce the volume of the sludge and
prepare its reuse as fertiliser. The bottom of the drying bed is lined with perforated pipes to drain
away the leachate that percolates through the bed. On top of the pipes are layers of gravel and sand
that support the sludge and allow the liquid to infiltrate and collect in the pipe. While the solid
fraction remains on the filter surface and is dried by natural evaporation, the liquid percolates.
Sludge is applied in layers on top of the gravel beds and is naturally dried. It should not be applied in
layers that are too thick as this will deter drying. The final moisture content after 10 to 15 days of

drying should be approximately 60%.
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ansported for further

When the sludge is dried, i he sand layer and tr
ge is dried, it must be separated from the y oipes must be treated

treatment, end-use or final disposal. The leachate that Is collected in drainage
further.

Application:  Sludge drying  bedsare  asecondary
treatment for all kinds of sludge, including faecal
sludge from on-site sanitation systems, anaerobic
digesters. Sludge drying is an effective way to decrease
the volume of sludge, which is especially important when it
has to be transported elsewhere for further
treatment, end- use or disposal. The technology is not
effective at stabilizing the organic fraction or decreasing
the pathogenic content. Further storage or treatment of
the dried sludge might be required before use in agriculture.

with populations up to
hey are best suited for
far from homes and

Unplanted drying beds are appropriate for small to medium communities
100,000 people, but larger ones also exist for huge urban agglomerations. T
rural and peri-urban areas where there is inexpensive, available space situated
businesses

Operation and maintenance: Trained staff foroperation and maintenance (application of
sludge, desludging, control of drainage system and the control of the secondary treatments for
percolate or dried sludge) is required to ensure proper functioning. Even though experts are not
compulsory for the operation and maintenance, a well-organised community group, which has
experience in organic fertiliser use and preparation should be involved.

Dried sludge can be removed after 10 to 15 days, but this depends on the climate conditions.
Because some sand is lost with every removal of sludge, the top layer must be replaced when it gets
thin. The discharge area must be kept clean and the effluent drains should be regularly flushed.

Supplementary infrastructure and treatment requisite: The leachate collected from the beds needs

further treatment.
Advantages:
o After composting dried sludge can be used as fertiliser
e Good dewatering efficiency, especially in dry and hot climates

e Can be built and repaired with locally available materials

e Relatively low capital costs; low operating costs

e Simple operation, only infrequent attention required
e No experts, but trained community required - ﬂ @ .
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* No electrical energy is require

Disadvantages:

* Requires a large land area

Labour intensive removal

Limited stabilization and pathogen reduction

Requires expert design and construction supervision

Leachate requires further treatment

ending on the end-
Note: Dried sludge and effluent may require further treatment or storage, dep

use. Sludge can be Composted before reuse
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faecal sludg )
. posite side,

utleton the op

Settler .
Settling tanks are rectangular tanks';w: °
side and the effluent leaves through @

e surface. . - at
o the ank,and s {021 57 " hambers which provide primary tre

ment for

- ; re watertight i
Design and description: Settling tanie & d heavy particles

iqui tank an
wastewater. The liquid flows through the e and | .
(sludge) sink to the bottom, while scum (mostly ) L

The biochemical oxygen deman P

grease) float at the top. m
(BOD) reduction is about 30 to 50% and TSS re.ductlon is .
about 40 to 60. The Hydraulic Retention Time Is abouton

day. This technology is not efficient at
removing nutrients and pathogens.

The settling tanks should be appropriately sized and the
accumulated sludge and scum must be removed every 2-3
years. At least two settling-thickening tanks should be

operated alternately in parallel, in order to allow for sludge JU——
removal without overloading the tanks in the process. The loading of FS, and the comp

. ‘ i . These
removal of the thickened sludge and scum comprise the main phases of an operating cycle. T
periods allow for the expected solids-liquid separation and thickening operations.

Application: This technology can be used at household level or |
cluster level.

Operation and maintenance: The settling tanks should be regularly
checked to ensure it is watertight, and it regular checks for scum
and sludge levels should also be done. Sludge needs to be dug out
every 1-5 years and discharged properly. Settling tanks need to be
vented

Supplementary infrastructure and treatment requisite: Effluent from Settlers need further tl’ea{ment
of wastewater in ABR or any other further treatment of effluent is required for safe disposal or
reuse.

Advantages:

e The settler has a low operation cost
* Requires little space due to underground construction
e Can be built and repaired with locally available materials

* Hasno realissues with flies or odours if used correctly

e Does not require electrical energy
Disadvantages: \
e Settlers have a long start-up phase y
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perience in operating with FS

results on which to base de

i ow
o Thereisa lackof ex it fot pathogen removal is |

o Lack of empirical data and

r treatment

e Effluent and sludge require furthe

robic filter tanks are

Anaerobic Filter | | ors, Anac
Anaerobic filters are also known as fixed bed or fixed film rea

underground  or closed
watertight tanks with
chamber in series with a fixed
filter media as shown in

Design and description: They are generally used as a secondary treatment module for pre-
treated wastewater. AF includes the treatment of non settleable and dissolved solids besides
treatment through sedimentation and sludge digestion. Filter material such as gravel, rocks, cinder
or specially formed plastic pieces provide additional surface area for bacteria to grow. The pre-
settled wastewater is made to pass through active bacteria mass growing on the filter media. The
larger the surface area of the filter media, the higher the treatment efficiency.

An important design criterion is equal distribution of wastewater upon the filter area. The baffle
walls or pipes ensure the direction of wastewater flow within the tank; it forces the wastewater to
flow through the filter media in each chamber. Each of the chambers is designed to take care of the
required hydraulic and organic loading. Through intensive contact between wastewater and
bacterial biomass, organic matter is digested with short retention times. The HRT of the tank will be
12-36 hrs.

Anaerobic filters are suitable for domestic Figure Anaerobic Filter
wastewater with low content of suspended

solids. In any case pre-treatment is necessary to prevent clogging. Suspended solids and BOD
removal of 85-90% can be achieved.

Dr. RakESH Babu  dyad /25
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Application: Thi
: This technology can be used at household level or cluster level. AF is also used as

secondary t ;
efﬁdenc;v reatment module in DEWATS, which enhances the overall wastewater treatment

Operation and maintenance: The filter media needs to

Ee cleaned by back washing or flushing or may have to

ese\:/yaszh;dyaer;(:sgala::d :a;:fk pel.'iodically (filter media cleaning every 3-5 years, desludging of tanks

e 23 . The -a le pipes needs to be checked for clogging and cleaned regularly. On
ulation of sludge in the AF chambers, desludging needs to be done periodically. Protective

gear has to be used and appropriate safety precautions have to be taken while desludging and

cleaning filter material.

Supplementary infrastructure and treatment requisite: |f AF is used as a standalone system, then
pre-treatment of wastewater in septic tank or ABR is necessary and further treatment of effluent is

required for safe disposal or reuse.

Advantages:

e Resistant to organic and hydraulic shock loadings
e No electrical energy is required

e Low operating costs

e Long service life

e High reduction of BOD and solids

o Low sludge production; the sludge is stabilized

Low reduction of nutrients, thus outflow adapted for reuse in agriculture
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* Moderate area requirement (can be bullt underground)

Disadvantages:

*  Piped water required to bring the wastes to the treatment unit

* Requires expert design and construction

* Low reduction of pathogens and nutrients

*  Effluent and sludge require further treatment and/or appropriate discharge

Risk of clogging, depending on pre- and primary treatment

* Removing and cleaning the clogged filter media is cumbersome

*  Only suitable for low-density housing in areas with low water table and not prone to flooding

¢ long start-up time

A
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Vertical Planted Gravel Filter (rerbed for cecondary Of wm::c
Avertical flow constructed wetland s 2 planted sted Wastewater (€8 from 2 527
treatment of wastewater that is drained at the bottom. Pre-tfre bove using 3 M echani cal doyng
tank or an Imhoff tank) is poured or dosed onto the surface rf)m e bottom f the basin whe!? i
system. The water flows vertically down through the filter matrix tc‘) o of biological 2 nd physica!
is collected in a drainage pipe. The water is treated by ? combina e etland can be used
processes. The filtered water of a well functioning constru

for irrigation, aquaculture, groundwater recharge o

ris discharged in surface water.

Design description

A typical VF constructed wetland consists of
the following components

* Distribution pipe network
® Filter substrate with plantation
e Liner

* Drainage pipe network

In vertical filter beds wastewater is intermittently applied (either by pump or self-acting Sy_phon
device) onto the surface and then drains vertically down through the filter layers towards a drainage
system at the bottom. In some cases, the distribution pipes are covered with gravel to avoid open
water puddles. The treatment process is characterized by intermittent short-term loading intervals
(4 to 12 doses per day) and long resting periods during which the wastewater percolates through the
unsaturated substrate, and the surface dries out. The intermittent batch loading enhances the
oxygen transfer and leads to high aerobic degradation activities. Therefore, vertical filters glweays
need pumps or at least siphon pulse loading.

Usually the VF CW is implemented right after a primary treatment using a settler or septic tank. But
in this FSTP infrastructure we intend to implement it after settler and anaerobic filter as the source

of the FSTP is fecal sludge from pit latrines and septic tanks which are very different from domestic
wastewater

Application: Because of the mechanical dosing system, this technology is most appropriate where
trained maintenance staff, constant power supply, and spare parts are available. Since vertical flow
constructed wetlands are able to nitrify, they can be an appropriate technology in the treatment
process for wastewater with high ammonium concentrations. Vertical flow constructed wetlands zre
best suited to warm climates, but can be designed to tolerate some freezing and periods of low
biological activity. Shade from plants and protection from wind mixing is limiting the dissolved
oxygenin the water.Constructed wetlandsallow for the combination with aquaculture and
agriculture (irrigation) what contributes to the optimisation of the local water and nutrient cycle.

Depending on the volume of water, and therefore the size of required land surface, wetlands can be
appropriate for small sections of urban areas or more appropriate for peri-urban and rural
communities. It is a good treatment technology for communities that already have a primary

treatment facility. S
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Operation and maintenance: Emptying of pre
of unwanted vegetation and cleaning of inlet/outlet systems s

Supplementary infrastructure and treatment requisite: |

s e e e et

oval
.settled sludge should be ensured. Regulare rem

hould also be done on time.

n order to avoid clogging of filter media,

pre-treatment system should be provided before VPGF.

Advantages:

Utilisation of natural processes

High reduction of BOD, suspended solids and pathogens

Ability to nitrify due to good oxygen transfer

Does not have the mosquito problems of the Free-Water Surface or Horizontal Wetland
Less clogging than in a Horizontal Subsurface Flow Constructed Wetland

Requires less space than a Free-Water Surface or Horizontal Flow Wetland

Low operating cost

Disadvantages:

Requires expert design and construction, particularly, the dosing system

Requires more frequent maintenance than a Horizontal Subsurface Flow Constructed
Wetland

A constant source of electrical energy may be required

Long start-up time to work at full capacity

Not all parts and materials may be locally available

High quality filter material is not always available and expensive
Pre-treatment is required to prevent clogging

Not very tolerant to cold climates
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Faecal Sludge feeding into the tank (peak flow)

It is of utmost important to clearly define the rate at which the faecal sludge will be fed into
the treatment system. The faecal sludge feeding into the treatment system depends on the
capacity and discharge arrangement of the desludging trucks. The treatment modules are
designed considering a flow rate generated by discharging 5000 litres of faecal sludge from
the truck into the treatment plant in 8-10 minutes time. Low flow has also been taken into

account when designing the plant can cope with lower flow rates.

Hydraulic Retention Time

3 B 0
In order to ensure the effective treatment of sludge as well as sludge water, it is necessary t
Provide adequate sludge and hydraulic retention time for each of the treatment module

Proposed. The proposed Solids and Hydraulic Retention Time for each of the treatment

modules are explained in further sections.

Climatic Conditions

It is necessary to consider the climatic conditions for design of treatment modules to ensure
the effective treatment process: Temperature, to ensure treatment efficiency; rainfall, to
ensure the drying of solids in the sludge drying beds and consider the quantity of sludge due
to infiltration and frequent emptying resulting in dilute sludge; humidity, to assess the drying

time. The design and detailing of the treatment modules are carried out taking the

aforementioned factors into consideration.

Due to the outer temperature, the process will be run in a temperature range of 25 to 40 °C

which is a mesophilic range favourable to many beneficial bacteria.

Odours

The handling of faecal sludge has been associated with odour problems at the treatment
facility. The most characteristic odours of faecal sludge is that of rotten egg which indicates
presence of hydrogen sulphide and other gases. The real concern with odours is often not
recognized during the design and only becomes apparent after the treatment plant becomes
operational. In order to minimize the odour-related issues, it is necessary to consider the
same in the design details e.g. by using vent pipes and also develop good housekeeping
practices in the facility during operation. Additionally, there is no habitation in immediate

200m of the proposed plant which also provides reasonable buffer.

Proposed Concept for Implementation of Faecal sludge Treatment System
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oncept. An
Many treatment options have been consldered In the course of developing this concep

overview of the option considered can be found In the Annexure - 1.

s been
The treatment concept proposed for faecal sludge treatment In Chirkunda ha

developed considering mainly:
Maximum treatment efficiency.

Hygiene and safe operation,
Minimum operations and maintenance requirements

The faecal sludge received at the treatment facility would be treated in various stages using

different treatment modules as described in the following sections.

Pre-treatment

The desludging truck carrying faecal sludge will be directed to a receiving point inside the
treatment facility. The faecal sludge received at the treatment facility will be discharged into
the screen and grit chamber by means of gravity where it undergoes pre-treatment without

any exposure to the desludging operator. Large and inorganic solids are trapped in this using
a vertical screen and grit chamber.

The solids collected in this chamber are removed regularly and dumped along with municipal

solid waste arrangement made by Municipality.

Sludge drying

The sludge in the form of slurry from screen and grit chambers are transferred to sludge
drying beds by gravity and a pipe. The sludge drying beds are structures with sloped base for
holding graded filter media. The sludge undergoes solid-liquid separation and drying. The
percolate from the sludge drying bed is collected and conveyed to the Integrated Settler and
AF for further treatment. The dried sludge from the drying beds are removed periodically and

transferred to the sludge storage shed located within the premises.

Sludge Percolate Treatment

The percolate from the sludge drying bed is subjected to anaerobic treatment in the settler
integrated with an Anaerobic Filter. It is proposed to provide a settler before the anaerobic

treatment to trap solids. Anaerobic Filter is used for removal of organic matter in the

percolate, %/

Tertiary treatment K'\'i\‘ ’\\3 .
) ¥ 2 @Y L ¥ .
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f
is planned for post treatment O

, carbon filter )
As a tertiary treatment module a sand and ¢ depends on the desired

filte
water coming out of the AF, however use of sand and carbon

d
to use the sand an
quality of treated wastewater, For BOD of 30mg/| there is no necessary

ity of
" it but for quality o
carbon filter, settler integrated with an anaerobic filter alone can treat |

’ ; ssary. Proper
BOD less than 10mg/| use of sand and carbon filter unit becomes necessary

i - and carbon filter.
arrangement is made in concept preparation for use and non-use of sand

CONCEPT — PLANTED DRYING BED METHOD

i roposed is
This faecal sludge treatment unit is designed for 6 cum capacity. The area prop "
i tage sha
calculated based on Total Solids content and Loading Rate of the sludge. The septag
m i i oarse
first be made to pass through the screen and the grit chamber for the retention of ¢

to
materials/ solid waste present in the septage. Then the septage would be conveyed
Planted Drying Bed (PDB).

The Planted Drying beds are loaded with layers of sludge that are dewatered and stabilised
through multiple physical and biological processes. When the sludge is deposited on the
Planted Drying Bed the solids (which form about 50% of the septage) are retained on the bed
and the rest of the part which is the liquid percolate or effluent wastewater is conveyed to

the registers by gravity. The final registers collects effluents from all the drying beds and the

Wwastewater is conveyed to integrated settler with anaerobic filters by gravity.

Here 6 Planted Drying beds are provided in treatment plant in two set (6 beds for each set)
however only one set of planted drying beds will be actively in operation for a year period
this means per day 6cum of Septage is provided to a single bed, the next day’s load of
septage application should be on the second bed and then the third and so on. Considering

Sunday as rest day (no desludging happens) the 6 drying beds for remaining days are made

consecutively, so one drying bed gets a load after a gap of six days..

After a period of one year the second set of drying beds is used for feeding septage and first
set of drying beds is kept as it is for complete drying and treatment of septage already fed
After 8 months the sludge from this set will be removed and stored in sludge storage room
Considering two months period is needed for replacement of filter media and two months

period for complete growth of plants, this set should be ready for septage feeding after a gap
of ayear.

Once the feeding for this set of beds begins, other set is kept as it is for 8months and after

the sludge from this set will be removed and stored in sludge storage room. Again 4 months

| e %/
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i i tinued year after
can be taken for repairing the beds for next feed. This process will be con

year, thus giving two years as a desludging period for each set.

* The effluent wastewater is then treated in two stages (primary and secondary stage) in
integrated settler with anaerobic filter module. The primary stages i.e. Settler is mainly meant
for Sedimentation of any solids that have entered the modules along with the percolate. The
secondary stage i.e. Anaerobic Filter is for the anaerobic degradation of any dissolved and
suspended organic matter. The partially treated wastewater from the secondary treatment
unit would be conveyed into the tertiary treatment unit Planted Gravel Filter in order to
remove the odor and color and to enrich the wastewater with oxygen. Then for the post
treatment the wastewater is conveyed to collection tank with Sand and Carbon filter as

explained in earlier sections the use of this unit depends on desired quality of treated
wastewater.

Proper arrangement is made for use and non-use of sand and carbon filter. The treated
Wastewater from the Planted Gravel Filter will flow to Collection Tank via gravity. The
collection tank is divided in two parts by having a baffle wall in between. During non-usage
years of sand and carbon filter the wastewater stored in collection tank can be diverted to

polishing pond directly through control of valve which is provided for a pipe connecting first
part of collection tank and polishing pond.

If sand and carbon filter is used then the valve will be closed thus disconnecting the first part
of collection tank and polishing pond. The wastewater is pumped to sand and carbon filter
from first part of collection tank and then outlet of sand and carbon filter will be connected
to second part of collection tank. The treated Wastewater stored in second part of collection

tank will flow to polishing pond by gravity through arrangements made.

* The final water from polishing pond can be reused for agriculture or feeding to plants for

inactive set of draying beds or gardening purpose in treatment plant itself

Septage Characteristics

e Septage characteristics vary widely from one location to another. This variation is due to
several factors, which includes number of users of the septic tank at the household, kind of
waste disposed in the septic tank, size of the tank and desludging frequency, climatic

conditions and the construction specifications of the septic tank.
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t in designing the
ble,

i i n
s variability is very importa iy
sted sample were unaval

jew the septage

i it
e Knowledge of the septage characteristics and

' ristics from a te
treatment facility. Since the septage characteristic

igni ili s follows:
characteristics considered for designing the facility are a

Table Characteristics of the Septage used for design

Sl v ~20000
1 Biochemical Oxygen Demand (BOD), mg/l (average) e
2 Chemical Oxygen Demand (COD), mg/l (average) ~
0
3 Total Solids (TS), mg/l (average) 4500

Faecal sludge characteristics are very variable even within one town or city as they deper.1d on man\;
factors such as the type of sanitation facility from which the sludge is removed, the ln.terva|s 0
emptying, the technique of emptying, etc. Poor knowledge and lack of maintenance serw?es often
results in accumulation of organic sludge which reduces effective volume, lower retention times and
affects the system performance. However, desludging of pits or septic tanks is perceived as a burden
by many home-owners and hence they postpone cleaning until the tanks start overflowing.

In the toilets in the residential households utilise pour flush facility followed by septic tanks. In , the

local population can be classified as washers, therefore water is always used in the toilets. Kitchen
wastewater and other grey water do not enter the pits or septic tanks except in cases of a few

houses or hotels where the black water and grey water lines are not separated. Cleaning agents used
to clean the toilets also end up in the faecal sludge.

In the survey claims that the septic tanks and
out and also enters during rainy season into t
Therefore depending on the season the faecal

pits are water tight structures. But, water may leache
he pits or septic tanks. The soil in is quite permeable.
sludge might be concentrated or diluted,

The storage time in the pit or tank also determines the de
in the storage unit. In general faecal sludge from pub
stabilized, whereas the sludge from household pits or se
has been stored for a longer time. The sludge from pi
tanks as it has been stored for a shorter duration in a pi
pits is also found to be more compact and better digest.

gree of digestion that would have occurred
lic toilets is found to be less digested or
ptic tanks is found to be more stabilized as it
ts is less stabilized than sludge from septic
t. The faecal sludge at the bottom of tanks or
ed than the sludge at the top.

Mechanical desludging is the most common method
desludging, if the sludge is too thick, water is mixed wit
the sludge from the pit or septic tank. In case of septic tanks, the sludge at the bottom is usually not
removed. Therefore the contents removed are more li

quid like than sludge removed from pits. In
general faecal sludge characteristics from on-site sanitation facilities have been reported as listed in
Table 17 below.

of desludging in . In case of mechanical
h sludge to allow for the pumps to suck out

Faecal sludge is in general much more concentrated tha
higher contents of organic pollutants and suspended solids
appreciable levels of organics, nitrogen and pathogens,

N municipal wastewater (10 t0100 times

). Faecal sludge in Pits or septic tanks with
disposed without pro

) per treatment are 3
il ) __f_&L‘—-—\ )
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Cause of concern onh acco

unt of t i q
Pathogens in the effluent. he organic carbon (measured as BOD;), nitrogen, phosphorus and

T t H
0 get an under and
St N ft SlUdge cl'araCtEFIStICS from ) faecal sludge sample was collected from

a septi i

parar:tcltert::::at(h;;mi Orr:l‘;artltion w:eull) and analysed using standard methods for various

GTels. The udge I the Ze 1:.l € an overview of the organic load, solid concentration, and nutrient

the cesspool s . OUtIEtp tlc rt\anks was 8-years old and was collected at the disposal point i.e. from

blour tyersimgteg oot : the r.eujse point .Of an agriculture field. Physical appearance, colour E?nd

PR ter Wt aile des.crlptlon provided in Annexure 2). Physical, chemical and biological
en analysed in the laboratory at CDD Society.

The characteristics ofa faecal sludge .

Table: i .
e: Physical and Chemical Characteristics of faecal sludge from one Sample

Parameters Feacal Sludge Sample
(30/09/2016)
pH 7.5
Alkalinity 10008
Ammonium <500
Phosphates 240
CcoD 38650
Total Solids 58163
Volatile Solids 20745

The characteristics of the sample analysed, show that the faecal sludge has high Total Dissolved
Solids content which is why there is a large difference between the COD values and Total Solids
Content. This sample also had high pathogen content and has high nutrient content. The faecal
sludge would therefore need stabilization and digestion as well as reduction of pathogen content
before it can be disposed or reused in farmlands.

Septage feeding (peak flow)

It is of utmost important to clearly define the rate at which the faecal sludge will be fed into the
treatment system. The faecal sludge feeding into the treatment system depends on the capacity
and discharge arrangement of the desludging trucks. The treatment modules are designed
considering a flow rate generated by discharging 4 Kilo litres of faecal sludge being discharged from

the truck into the treatment plant in 8-10 minutes time.

Hydraulic Retention Time

In order to ensure the effective treatment of sludge as well as sludge water, it is necessary to
provide adequate sludge and hydraulic retention time for each of the treatment module proposed.
The proposed Solids and Hydraulic Retention Time for each of the treatment modules are explained

in the next section.
(T o)

o fiad /50 B
Dr. RaKesh Babugdt - 1T b“;j;m ;

. V\
Nagar Swasthya Adhikari |
Municipal Corporation SEASC L LI 55
JHANSI




vy

é/é/é/é/&/ Cl;/}‘/

14

¢V Y

R/
e

/
7

o U . ‘
VOO OLVUULUULOLULTE T

Climatic Conditions

In order
to ensure th
) e effective ‘
for design of treatment ”mdutlfcec_ltmenl process, it is necessary to consider the climati iti
%5, necessarily the temperature to ensure trcatma I: C‘:?d“t'ons
ent efficiency,

rainfall to en
sure the drying of solids i
modules are carri g of solids in the drying b
ca g beds. Th ;
rried out taking the aforementioned factors inetodeSIg[:dand detalling of the treatment
consideration.
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ESTH\/IATED COSTING
EST
IMATED COSTING FOR IMPLEMENTATION

Table : i
e: Estimated Costing for implementation

3] Abstract Costing
No Description Nos Actual cost in INR
A | Treatment modules
1 Technology Partner Fees
3 [Integrated settler and anaerobic filter 1 6 93,235
3 Planted Gravel Filter 1 866,644
>__Bondarry Wall £,50.000
6 Machine & Pump 17.50,000
Total A 94,89,383
B_ | Other civil, mechanical and electrical works
1 | Flexible Pavement 1669,766
2 Operator's room 380,302
3 Transportation and accomaodation charges 650,000
4 Tools 431,200
5 Collection tank ( PVC Water Tank) 350,000
6 Land scaping 7,50,000
Total B 42,31,268
Sub Total (A+B) 1,37,20651
Contingencies and unforeseen charges (20% of
A+B)=C 27,44,130
Sub Total (A+B+C) 1,64,64781
Proposed GSTTax & 46,10138
other charge
Grand Total 2,10,74919
G <)
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PERATION AND MAINTAINENCE COSTING

Operation and Maintenance costing of FSTP at Jhansi

Sr.

% g No | Rate IYear | IlYear
.}_A Human resource > sl
D Operator-Forre Rs. Rs. Rs. Rs. Rs. Rs. 10% Increase every year
l\_. J gular operations 7| 96,000 | 6,72,000 672000 | 672000 | 672000 | 672000

}T Labour-Full time for Rs
l\ emptying Planted slu . Rs. Rs. Rs. Rs.
lﬁ ? | Geedningbess 50,000 | 50,000 | 50,000 | 50,000 | 50,000
% Miscellaneous
I\ Connection

ﬂ provided by municipal corp
m Waterand electricity Rs. Rs. Rs. Rs. Rs. Rs. oration

1 for 1| 10000 | 120,000] 120000 120000| 120000 | 120000

m ESTP-nermanth

Protecti ve gears
gloves, mask, ove Rs. Rs. Rs. Rs. Rs. Rs.
rall, etc.) - permonth | 4 | 2,000 8000 8000 | 8,000 | 8,000 | 8,000

[\

L

Incidental maintenance

LY,
(@)

' activities
(contingency fund)
| , r @/ C®
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A

Purchase ofta i
rpaulin
sheet Rs. Rs. Rs. Rs. Rs.
(2 sheets are used) 8,000 8,000 8,000 8,000 8,000
. Repln.cemcntc?flools andeq Rs. Rs. Rs. Rs. Rs. Rs.
2 uipment (ifbroken) Ls| 180,000 180,000 180,000 | 180,000 180,000 180,000
Plumberand labour
Ch.arlgcs fOrl’epailingp Rs. Rs. Rs. Rs. Rs. Rs.
3 iping (if damaged) Ls| 80,000 80,000 80,000 80,000 80,000 80,000
D Maintenance activities
Filter Material - ¥4
Replacementin PDB- Rs Rs. Rs. Rs. 3 ;
: 16,979
1 once inlyears 1616,979 1616979 | 1616979 | 1616979 | 18 1616,979
Labour cost for filter Rs. 12R(§00
material cleaning and 12,000 ’
replacementin PDB-once i
n lyear-3labors for3 Rs. Rs. Rs. uk&;o 3 pee
5 days/bed 54 600 12,000 12,000 s (;_‘.
Rs.
Cleaning filterand 8%:)6 o 8,000 Rl
plantation of PGF- once in Rs. g Rs. 3006 8,000
4 1 year (4 Peoplein 3 days) 12 600 8,000 A
Rs 8000 |
Cleaning AF-oncein Rs. Rs. Rs8000 | Rs 8000 8]:):)6 e
5 year 1 8,000 8,000 4
O & M Budget required 2762979 2762979 | 2762979 | 2762979 276297
r w R
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l. The Need for Faecal Sludge Management?

I.1 The shit flow situation today

India’s largest cities have large, centralized sewerage systems with vast underground pipelines,
Pumping stations and huge treatment plants. These systems are expensive to build and even more
expensive to operate as they require continuous power, skilled operators and extensive electro-
mechanical maintenance. It is for this reason that India’s 7,000+ smaller towns (most urban and peri-

urban areas across the world for that matter) do not have such systems.

In the absence of proper sanitation, many Indian cities are on the verge of drowning in their own
sewage. According to a Central Pollution Control Board report, less than 50% of the urban sewerage
systems work effectively in India. Sewage has clearly been identified as the leading polluter of water
sources in India, causing a host of diseases including diarrhoea (which kills 350,000 children each year),
agricultural contamination and environmental degradation.

A study on Faecal Sludge Management conducted by Water Aid India in 2015 (WaterAid India, 2016)

found that:

Only 32% of all the urban households having access to sanitation are connected to a

sewerage network.
48% of urban households depend on on-site facilities
The rest are dependent upon septic tanks and pit latrines.

Only 30% of the sewage generated is actually treated.
The rest 70% flows untreated into its rivers, lakes and ponds, making the water sources

extremely polluted.
Up to 80% of water bodies could be polluted due to this.
About 17 million urban households lack adequate sanitation facilities in India, with 14.7

million households having no toilets
Around five million (7.1%) urban households have pit latrines that have no slabs or are

open pits
As many as 30 million urban households (38.2%), of the 79 million households with septic

tanks, have no clear method for sewage disposal
Among the 18% of urban household that don’t have access to individual toilets, more than

12% resort to open defecation and 6% use community toilets.
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According to the data released in the Central Pollution Control Board 2015 report (CPCB, 2015):

There is capacity to treat only 37% out of the 62,000 MLD (million litres per day) sewage
generated by urban India.
Out of the 816 municipal sewage treatment plants (STPs) listed across India, 522 work (only
64% are functioning), 79 STPs Non Operational, 145 STPs under construction and 70 STPs are
proposed (Figure 1).

Proposed 8%

Under /"'
Construction ;

18%

N°T‘ Operational
Operational 64%

10% ’

Figure 1: Distribution of STPs in India (CPCB, 2015)

The major part of urban India has not been connected to municipal sewer system thereby making
people dependent on septic tanks (one of the most common forms of urban sanitation facilities in India)
(Singh, 2014).

With the Swachh Bharat Mission’s aim to make India an open defecation free country by 2019, we will
be seeing a dramatic increase in number of toilets being constructed. This will certainly help in reducing
open defecation but without proper collection, transportation and treatment processes, faecal waste

from these additional toilets will only amplify the current problem. This is clearly an area that needs
urgent

attention.
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1.2 Scale of the Problem

<

According to the 2011 census, approximately 92% of the urban centres in India have less than 50%
Underground Drainage (UGD) coverage. Close to 74% of these urban centres have a population of
50,000 and lower. These are the very places that have the least sanitation infrastructure provided. The

following table helps understand the current situation of sanitation infrastructure in India.

i
¢

Table 1: Underground Drainage Coverage in Urban India (Census, 2011)

A4S

4000 -
| BN
.>Q 3500 »
- 3000 m Mega Cities
_— v opge
.\ g m Million Plus
I\“‘: S 2500
° mClass |
..\Q ~. 2000
- 2 mClass Il
P £ 1500
, = m Class Il
=~ <
f = 1000 = Class IV
I - 500 mClass V
I - 0 T ' E==_  mAndBelow
IT-—-' <50% 50% - 75% 75%-90%
I_‘? Underground Drainage System (UGD) Coverage
-y

Population Interval — Classification as per Census definitions.

b

UGD coverage refers to the cities with < 50%, < 75% and <90% households having a connection to

Underground Drainage (UGD) System.

2NN

)

Figure 2: Underground Drainage System Coverage in Urban India (Census, 2011)
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2. Need for operative guidelines for FSM by states

The National Urban Sanitation Policy (NUSP) creates a conducive environment for the adoptioln and
implementation of the idea of Faecal Sludge Management. The NUSP calls for the creation of
community driven, totally sanitized, healthy and liveable cities. This can be implemented by providing
toilet facilities along with a worm’s eye focus on safe disposal post treatment. The NUSP envisages a
multi-stakeholder City Sanitation Task Force (CSTF).

. e Management
The Septage Advisory issued by MoUD focuses primarily on the development of a Septafg iamian 4o
- om
Sub-Plan as a part of the City Sanitation Plans. This is a step to take the conceptdrb \USP with 3
execution. Faecal sludge management combines the stakeholder approach advocated by

centralised sewer solution to optimally address the gaps in sanitation services.

a faecal sludge
In continuation to the above national mandates, each state should then have

. : ; i SM a reality.
management policy directive in place to enable bridging policy with practice and makt? F I
N n
The ULBs should have resolutions to implement this policy directive. The parastatal bodies ca

planning, DPR preparation and tendering of services.

3. Elements of FSM

3.1 On-site Sanitation Systems

By the year 2020 we will have close to 1.45 Crore toilets in Urban India. As stated in the section above,
31% households are not currently connected by a sewer network. Such households build on-site
sanitation systems (OSS) for containing the waste from toilets and to prevent it from contaminating the

environment.

0SS retain waste in either a pit, tank or vault connected to the toilet. The containment system ranges
from a basic sanitary facility such as twin-pit latrines, to a treatment system that connects a septic tank
with a soak pit, or a bio-digester toilet (aerobic and anaerobic).

In reality, the vast majority of OSS are unlined pits or tanks, built much larger than prescribed, which fill
up over several years since the water percolates away leaving only solids behind. However, these solids

remain in a partially digested state and cause environmental and health hazards if disposed of while
untreated.

To make OSS effective and easy to maintain, States should choose an appropriate 0SS, the materials
and method of construction according to the climatic and geographic conditions. The State, based on
the 0SS technology adopted should also determine the appropriate servicing intervals. This will ensure
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that the containment of septage is hygienic and also eases servicing of the 0SS. The following design

standards also contribute to the assessment of the quantum of the faecal sludge generated.

-~

3.2 Nature of Faecal Sludge

What the OSS contains is called Faecal Sludge, which is the general term given to undigested or partially

< uch
digested slurry or solids resulting from storage or treatment of black-water or excreta. It has a m |
. . ; i sica
greater pollution load and hence is much stronger than sewage In terms of its chemical and phy
characteristics. Faecal sludge is very different from sewage in its degradation characteristics.

3.3 Collection and Transportation of Faecal

Sludge

In most parts of the country entrepreneurs are providing the service to de sludge or empty the 0SS
when it is full. These are called by many names - cesspool vehicles, vacuum trucks or honey suckers.
They have been instrumental in eradicating manual scavenging in the country. Many types of
equipment are available to cater to the needs in different terrains and street typologies. This is the
critical service in the FSM value chain yet it is the most vulnerable. They are the missing link in non-

networked sanitation, conveying sludge on wheels.

3.4 Disposal of Faecal
Sludge

In most cases the Desludging Service Providers dump this faecal sludge in water bodies, barren or
wastelands, storm drains, or sewer lines when manholes are accessible. Some Sewage treatment plants
accept faecal sludge, for example, Bangalore allows licensed operators to dispose in STPs.

Faecal sludge should not be discharged into surface waters or be treated like wastewater because its
pollutant concentrations are very high. It cannot be used for direct land disposal or treated like solid
waste because its moisture content is very high. It cannot be directly used for crop fertilising because its
pathogen content is very high. Faecal sludge treatment therefore requires a separate process.
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4. Planning for FSM: Key Activities and
ToolKkit

Citywide assessment of FSM is the first key step for IFSM planning. This is organized around five key

areas. Assessing the current situation of FSM in the five areas detailed out below is important to
y feasible at local level. Assessment in

develop a FSM plan that is technically appropriate and financiall
formation gaps, and

each area entails a review of the available information at city level, identifying in

conducting field studies where necessary.

P

S b

Figure 2: FSM Service Chain

4.1 FSM
Toolkat

The FSM planning process described below covers the entire service chain. In order to achieve all the

steps, various tools are available in the web-based toolkit developed by the PAS Project (Performance
Assessment System) at CEPT University: SaniPlan —IFSM Tools for Citywide Assessment and Planning.

The tools consist of relevant lists, sample templates, manuals, assessment and calculation methods etc.
They are described in more detail and can be accessed at

https://sites.google.com/site/pasproiectifsmguide.
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Figure 3: Steps for FSM Planning
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i Assessing Service Performance Across the Full Service

sment is the first

Assessing performance across the sanitation service chain through a city level asses
as it

step. It is an important exercise, which provides an initial sense of the state of FSM in the city,
helps in understanding the context and identifying gaps in key services.

sanitation status across the

The following figure depicts the existing situation assessment of on-site
n to achieve

service chain in the majority urban local bodies of Maharashtra and a framework for actio

improved sanitation through Septage management.

Disposal /
Access Collection Conveyance T
; I Suction No trearment Disposed annn
Septict emptier truck facility duniping site |-

1

1

'

1

1

L w S .

: [ 9 | - Septic tankslack * Only2-4% of septic ¢ No facility for fecal * Septage dlSPosed off

! E 4-5 ! access to improved manhole covers tanks cleaned sludge treatment on dumping site .
ilets ttreatmen

' ‘S E : e « Septic tanks are not annually Mithoy

] 5 * Lack of adequate of standard size

! |

: ! ?“ﬂmtb"fsc °% + Nodatabaseon

: ; oilets for properties . tanks for

)t TAPE AN I properties

: : Suction Trealtiaent

1 1 .

) |

1 1

. . Coaverting « Providing access = Preparinga schedule + Installing * Safe dumping of

! U uni mproved toilets manbhole covers to for period cleaning treatment fadlity treated fecal matter

v ' o fmmrovied allow regular cleaning  of septic tanks, to for the treatment of and/or the sale of

! " toil ot . ensure that all septic septage septage at a fixed

' ' oilets - Enforcing o

1 c | tions on septic tank are cleaned at rate to nearby farms

] c | = Ensuring100% regulatio P least once in 3 years or agro-businesses

' > i tanks design

! @ , accessto « Enforcin

' > I improvedtoilets o Database of orcing

! ! erties with septic regulations and

' ! - Dala base ou properties with sep penalties for

' : toilets forall tank periodicity of septic

' | properties tank cleaning and sate

: H handling of sludge

1 1

! ! » Payment using local

i / taxes using escrow

: ) mechanisms

Figure 4: Current situation and vision for FSM in an ULB
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1 Assessing Service Performance Across the Full Service

1. Enabling Environment: Policy, Regulation and Institutions

Sanitation is increasingly seen as a key issue in environmental protection. Improper disposal of human
Wast can pollute water bodies, groundwater, and land surfaces and affect the quality of life for those
living in the area. In this context, it is important to understand and assess the prevailing enabling and

regulatory environment, as well as capacity of local stakeholders to manage the citywide FSM services.
This can be assessed by a review of: a

) State/national policies and guidelines on FSM, b) Regulatory
framework for treatment, disposal,

and reuse of faecal matter, and c) assessing roles and
responsibilities of local government for FSM.

1ii. Technology Options for FSM

Services

In planning a citywide IFSM service, it is important to assess technology options for each link in the
service chain - from appropriate toilets and onsite systems (such as septic tanks and conveyance) to
treatment and reuse. For toilets and septic tanks, assessment of these systems is necessary. For
emptying services, options such as scheduled emptying of pits/septic tanks and assessing infrastructure
requirements need to be assessed. Finally, many technologies are available for septage treatment, and

these need to be assessed using a framework for choosing an appropriate option for treating septage at
a city level. The possibility of reuse will also need to be assessed.

W iy bl N

Figure 5: Technology Options for FSM
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4.2 Financial Assessment

iv. Potential of Private Scctor Role across the Service Chain

While city governments generally have the mandate to ensure service provision, often there is an active
private sector that provides FSM services within any city. It is necessary to assess the current rolé of
private sector providers as well as their potential role in a citywide service provision.
The assessment will start with a quick landscape analysis, and can be followed by a detailed assessment
after the FSM strategy is developed. Interviews with the city government officials will be needed to

assess their views and perceptions of various options for private sector engagement.

There are six decision area processes involved in structuring and assessing a private sector options 105
septage management.

s

Bundled or ° \ A ° o, Revenue stream

) g B / Y, enough to meet
Unbundied :‘/ Operational 8, | Sourcesof i private players’
contract? - role of the Pl R |
! y revenue !
Y private )i \ / return
“. contractor / %, : v expectations?
How to address /6 TR, e o "“«\
. . s/ £ 5
the major risks i / "Who should
for the private £ Risk X"'.' Structuring a | }m’cs‘m;’,‘t i invest in
playerand they ~ mitigation PSP Option | (())V;:\acristanlp { capital
vigy \  emd \ . / assets?
.. allocation « asset .
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/-'/‘ N e P TR .
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4.2 Financial Assessment

To ensur nanci inabili F mpor: Cty for hinanong

o | cial sustai ab«hly of FSM services, s | poriant to assess capacty for fi :

I e f | . Ry § finanang of both
Capital and O&M expendlture over the planned DQI'YOd This can start with an assessment of finangal

requirements for both ca
pital and O&M expenditures, alon
g with subsequent tariff restructuring, to
make the system sustainable.

The a i i
o dssessment also provides guidance on potential sources of finance for meeting these expenditures
includi i :

uding funding through external grants, private sector investments, user contributions, extema! debt
or through local government internal resources.

:::nﬂal New septic Refurbishment of
uirement tanks
septic tanis Elpber‘l’nds Wxﬁnﬂ st
Houssholds Househclds Centralfstate Cemtra St Gras
Scurces of o ‘
i Govermment Govemment N
nance Subsidy Subsid Private sector Frgte secor
CSR fund el e
govermment fund frc
Financial E'w‘""d" salary, slaicty
b Fuel cost. salaes sl
Requirement , Hl, pures
of tuck driverets replacemment €
Sanitation T/ - =
Sources of o = =
Finance Emgtying fees Sale of Septage
nterface
FI.OW
Household TEEEE) Local government or Private sector '
t Sudger
Emptyng Contract speon
Fees fass
t

Sanitadon ___, lecl

Tax government

Figure 7: Financial Assessment and structunng P
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It is important to ensure that the septage transportation vehicle oper

pr
face mask, Davy’s lamp), uniforms, to;L
~

4.2 Fi i
Fmancml Assessment

5. Guidelines on FSM

5 1 o .
1 Safety Guide

lines

ptage managem .
ent lies with the ¢
oncerned Urban Local i
m ocal Bod
ponents of g Septage Management Plan: SRS

The responsibility of se
following are the key co

Collection
Transportation
Treatment

Reuse or Safe Disposal

1. Collection and Transportation

Proper collecti
Ion and t i .
management. 65% of t;a”SDOrtanc,n of septage is one of the most important components of septage
olleciitn ofhum € 423 Class | Indian Cities have reported unsatisfactory arrangements for safe
an excreta (whether on-site or sewerage) (WSP, 2012).

As per the CPHEEO
tanke is decirat M'an‘ua'l on Sewerage and Sewage Treatment, 2013 “yearly desludging of septic
o X e, but if it is not feasible or economical, then septic tanks should be cleaned at least
WO - . y
0 - three years, provided the tank is not overloaded due to use by more than the number of

persons for which it is designed.”

Under the Prohibition of Employment as Manual Scavengers and their Rehabilitation Act, 2013
desludging / emptying of septic tanks is to be undertaken by mechanical devices like suction e'mptier
trucks / vacuum tankers. These desludging trucks collect septage at the household level and transport it
to treatment or disposal sites. ULBs need to assess the following aspects of septic tank emptying (UDD,

2016):

The number of septic tanks required to be emptied annually as per CPHEEO norm versus the

number that are emptied in a year
The number of vaccum emptying trucks/ capacity of trucks that are required if number of

septic tank emptied as per CPHEEO norm versus the number of trucks that are

available/working with capacities of emptier trucks
Cost assessment per emptying visit

Method of register maintenance for septic tank emptying services database etc.

ators (whether from the ULB or
y gears (such as gloves, boots, hat,

ivate sector) are well trained and equipped with protective safet
for safe handling of septage (UDD,

s and proper vacuum trucks,
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d transport receipt system that

rters need to maintain a collection an
2016). Also, all septage transpo o aoffice (UDD, 5o1)

needs to be duly filled by the private / ULB service provider and submitt

ii. Treatment Plant

e CPCB and MPCB norms before disposal (CSE,

which make the co-treatment of
not designed to deal with
s also expand their facility

Once collected, the septage needs to be treated as per th
2011). Septage has constituents similar to municipal wastewater,
septage along with sewage feasible. If the Sewage Treatment Plants (STP) are
the septage, the plants can increase their aeration capacity and in some case .
to cater to the excess waste (CSE, 2011). For septage to be treated at STPs, the following approaches

can be adopted (CSE, 2011):

Septage addition to nearest sewer manhole
Septage addition to STP
Septage addition to sludge digesters/sludge drying beds

However, in the absence of an STP, ULB should plan a new septage treatment facility taking the

following parameters into consideration (UDD, 2016)- accessibility of the treatment site; availability and

reliability of electricity; appropriate distance from residential areas; geological conditions.

iil.

Reuse

Reusing refers to the act of returning the products to the environment as either useful resources or
reduced-risk materials (UDD, 2016). The treated septage can be used as a soil enricher or as filling
material at construction sites (UDD, 2016).

Properly treated sludge can be reused in the following ways (CEPT, 2015):

Soil Conditioner- It can be applied on parched land as a soil conditioner, or as a fertilizer in
agriculture. Crops which could be safely grown are corn, fodder, cotton, trees including fruit
trees, eucalyptus and poplar.

Aquaculture- Settled septage effluent can be applied to freshwater where it is possible to

achieve dilution to ensure dissolved oxygen is above 4 mg /1. Fish species of tilapia and carp are
preferred since they tolerate low dissolved oxygen.

ULBs should carry out a primary assessment for the availability of markets for treated sludge and the
demand for reuse (UDD, 2016). However, for dewatered septa

: ge to be used as a fertilizer i
satisfy the following criteria  of Class A it should

Bio-solids of US EPA (CEPT, 2015):
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Faecal coliform densit

Y < 1000 MPN/g total dry solids
Salmonell

asp. Density <3 MPN/ 4 g of total dry solids
Helm‘Inth €88 concentration of < 1/g total solids (WHO,2006)
E coli of 1000/g total solids (WHO,2006)

The operator of the treatment
discharge norms in order to re

(GWMc, 2016). Table 1 represe
2015),

plant is responsible for ensuring compliance with the treatment and
use treated wastes as a fertilizer or soil conditioner in agriculture
nts the MSW Rules (2000) for the acceptable compost quality (CEPT,

Table 2: Compost Quality as per MSW Rules, 2000 (CEPT, 2015)

Parameter Concentration not to exceed (mg/kg
dry basis, except for pH and carbon to
nitrogen ratio)
Arsenic 10
Cadmium 5
Chromium 50
Copper 300
Lead 100
Mercury 0.15
Nickel 50
Zinc 1000
C/N ratio 20-40
pH 5.5-8.5

5.2 IEC and Capacity Building

For successful implementation of Faecal Sludge Management Plan, awareness about septage
management and its linkages with public and environmental health needs to be created via popular
and cost-effective channels (hand bills, notices, announcements in radio/TV, as information on
consumers’ water bills etc.); and it is important to consider the various stakeholder: the authorities,
households, communities and institutions, farmers etc. . (WsP, 2012).
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i. Toilet users/cilizcns

The disposal of sludge by dumping it in open drains, or W: Awareness generatio
known to have considerable health and environmentilI s ,S' from the mdlscriminate disposal ©
sensitize the general public about the health hazards that arlse rweware T sociations community
septage, need t0 be carried out by the members Bhe ReSIdentb made awaré of the jll-effects of
organizers and self-help groups- The general public 3|5f’ needs t0 B¢ od for 2 sound faecal sludge
sewage discharge into fresh water/storm water drains and the ne

cle (UDD, 2016)

management system, including a 3-year cy .
ii. ULB Officials
ance of septic tank design-

ULBs need to take steps t0 increase community awareness oD the import o e 0
The existing poorly designed septic tanks also need to be improved. plus, ULBs N :

3 (CBOs) and sanitation

d organisation
ilisation of the treatment

ctors, community-base
effective ut

Involve private septage colle
ocess in order to ensure

workers early in the planning Pr
facilities (WaterAid India, 2016).

Attend training sessions on safe collection,
information about the standard septic tank d
desludging of septage etc. Also, the trainings shou
successfully provided septage management through a vari

2016).
Ensure that all safety norms are clearly ex

and Transporters should be well traine
including vehicle design, process of desludging, safety 8
treatment facility (UDD, 2016).
Fix the rate for desludging/emptyin
to motivate the public to utilise t
ment (WaterAid India, 2016).

ge and disseminate

dic inspection and
ave

d disposal of septa
io
al peers who h
d India,

treatment an
esign, the need for per

|d involve region
ety of modalities (WaterAi

plained to the septage transporters. Private Operators
d in safe collection and transportation of sewage
ears and safe disposal at the nearest

g septic tank services by public and private service providers

heir services and also identify and allocate land for septage

manage

iii. Policy/ Decision Makers

integral part of sanitation plannin
g. Apart from this the followi
owing activities should b
e performed:

(WaterAid India, 2016):

A Public Promotion P
/ rogramme needs to be de
velo
sk ped to educate households on the value and
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1. Toilet users/citizens

Central and state governments need to evolve financlal mechanisms in order to support bio
solid manufacturers.

State governments need to ensure that the Natlonal Building Code (NBC) guidelines for septic
tank design, construction, installation, operation and maintenance are being followed for newly
submitted individual and group housing plans

Subsidies need to be provided to BPL (below poverty line) households by the state governments
for reconstruction or replacement of poorly designed septic tanks

RN
B R

1v. Desludging operator

To ensure effective FSM, it is essential for us to strengthen and empower desludging service providers !

as they constitute the most vulnerable link in the sanitation value chain. Starting with safety training,
service providers should be sensitized to the hazards of unsanitary desludging, legal provisions
governing desludging and indiscriminate disposal. Service providers should also be trained in soft skills

to improve customer perception and hence build perceptions of dignity.

Training and awareness of standard operating procedures designed by experts suited to agro-

climatic zones should be conducted on a regular basis. Benefits of registration and licensing
should be explained in trainings so that the service providers may understand their obligations. =

r awareness which may help their business such as access to credit and latest technology

Provisions fo
should also be included in the IEC modules.

v. Reuse Stakeholder

Faecal sludge is a lot more than just human waste. When properly managed, the essential nutrients
(nitrogen and phosphorus) present in it are beneficial as fertilisers for plants. Therefore, it is important
to address the stigma attached to the use of bio solids as a manure (WaterAid India, 2016). This can be

done by:

Creating marketing models for bio solids
Facilitating networking between farmers and other stakeholders
Using appropriate IEC materials to generate awareness among farmers regarding bio solids and

its use in farming.
Generating awareness among the general public in order to create a demand for agricultural

produce that uses bio solid manure.

&f: ﬁ\k'/“(ﬂ 2 @_
Dr. Ra-kemTBabL;@ AR o d, et
Nagar Swasthya AdIFRE T AR
Municipal Corporation T By s

-

ORI




v\)Q\JU‘\)UU\J\)\)l)bbbbb’(’){‘lllltﬁ(/‘l(/’

5.3 Matrix of technology options for decision makers

alue chain for implementing

There are many technology options to choose from across the sanitation v ‘
f faeca

FSM. The below mentioned are technologies available for the collection and transportation 0

sludge from OSS to FSTP.

1 Containment

The containment technology options according to Swachh Bharat Mission Guidelines are:

Twin pit system

Septic tank

Aerobic bio-digester
Anaerobic bio-digester

i1 Conveyance

on the following

In any given context, the technology choice for conveyance system generally depends

factors:

« Type and quantity of products to be transported
¢ Distance to cover

e Accessibility

e Topography

« Soil and groundwater characteristics

e Financial resources

« Availability of a service provider

« Management considerations

The options available are:

Gulper system

Portable Pump

Vaccutug (TANK)

Vaccutug (Tractor)

Dung Beetle

Vacuum Tanker

Human Powered

Small Volume Transport (Capacity- 1,500 - 3,000 litres)
Large Volume Transport (Capacity- 3,000 - 10,000 litres

~
Dr. Rakesh Babu
Nagar Swasthya Adhika::

S
e




Lljl)l)bljljl)l.}l}[lll(/()()(/U(/(/"OODDVQv'vw

l—D
| .
=;:>
I., =)
-
l_ )
|

[

3.3 Matrix of toc
Matrix of technology

i Faceal §
eeal Sludge Tre

options for decision makers
atment

For faecal sludge, the main treatment objectives are listed

Solid liquid separation

il Dewatering

as below:
R

il Stabilisation
v, Reuse applications

Technologies to treat Faecal Sludge* according to the objectives can be adopted to suit the local

in the Table 3 adopted from IWA publication Faecal Sludge
lementation and Operation, IWA Publications, 2014

conditions and criteria as highlighted
Management Systems Approach for Imp

Table 2: Faecal Sludge Treatment Options

Solid/Liquid End Product/End use
Separation Dewatering Stabilisation/Further Treatment /

Imhoff Tanks Mechanical Soil conditioner

Co-composting

Settling /Thickening |~ Unplanted drying Irrigation
Tanks beds Deep row entrenchment

Lime/Ammonia addition

ildi rial
Sludge incineration/pyrolysis Bullding Materl
Anaerobic digestion Biofuel
Black soldier Proteins

flies/vermicomposting
Thermal Drying
Solar Drying
Planted Drying beds

Co-treatment with wastewater

upto 3% FS of current STP load*

At present in India, a few faecal sludge treatment plants that use different technologies are functioning.
They are:

1. Co-treatment at STP (Nesapakkam and Perungudi, Chennai)

Anaerobic digestion using Upward Aerobic Sludge Blanket with unplanted drying beds
(Bramhapur FSTP at Cochin), and

A combination of settling tank and anaerobic digestion with unplanted drying beds for solid
components and DEWATS for liquid componenﬁanahalli FSTP, near Bangalore)

&7
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iv. Reuse

5.4 Regulation

—

i. Desludging service providers

inate indiscriminate disposal of

the next enabler to elim
discriminate dumping

Assuming a designated disposal site is available,
This resolves the issue of in

sludge is registration of desludging service providers.
and exposure of raw faecal sludge to the environment.

ns around safety of operator, training,

further allows tracking and
ulations, protocols and
on of market potential

nses can be issued, which will help in regulatio
sal site. Licensing

res adherence toO set reg
ders and estimati

As a next step, lice
equipment quality and access to designated dispo

monitoring of desludging service providers and ensu
policy. Licensing also enables credit availability for service provi
for the city/town.

ce providers is to bring them into the formal sector,

However, the biggest benefit of licensing servi
them the dignity they deserve.

recognise their contribution for serving the unserved and giving

ii. Transfer Stations

service providers cover a larger distance (more than 10-15 Km.)

e. This translates to higher operating costs and lower revenues due to time
dumping. This can be addressed simply by

m where dewatered sludge can be transferred
t for national FSM should have provisions for

For large cities and towns desludging

for disposal of faecal sludg

lost in travel which may encourage indiscriminate

introducing transfer stations at convenient locations fro

to the FSTP/STP at regular intervals. The policy documen
creation of such Transfer Stations and their regulation.

iii.
Disposal

The final disposal point for faecal sludge must be a designated site or location authorised by the ULB for

this specific purpose in compliance with the Environment (Protection) Act, 1986 and the Water

(Prevention and Control of Pollution) Act, 1974.

The disposal site may be:

1. A designated manhole of a sewer network

2. Adesignated STP or FSTP
3. A recognized composting facility either in an agricultural field or MSW processing site.

Board and District Collectorate. L

—
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iv. Reuse

Reuse of treated faecal sludge in India is currently unregulated, but the 2006. WHO Guidelines for Safe

Use of Wastewater, Excreta and Greywater provide a comprehensive framework for managing health
risks associated with the use of human wastes in agriculture and aquaculture. These guidelines are

eminently suitable for application in Indian conditions and may be adopted.

5.5 Operations and Maintenance

Standard operating procedures (SOPs) are needed for desludging operations which comply with the
geographic and climatic conditions of respective agro-climatic zones. This would be a major step
towards standardising the ways of desludging service providers’ work within an agro-climatic zone.

SOPs are also required for plant operations in an FSTP.

on to guarantee certain minimum

Operation & Maintenance of any equipment used needs regulati
tional safety guidelines may be

standards. Road transport guidelines, OSHA guidelines and other occupa
included in the policy.

Operation and Maintenance (O&M) of on-site sanitation systems is essential to ensure safe and

efficient sludge management practices. The O&M responsibilities of sanitation infrastructure for

property owners include (UMC, 2015):

Repair and maintenance of toilets, septic tank, soak pit and piping

Clearing pipe blocks

Getting faecal sludge emptied using private or municipal vacuum emptier at an interval of 2-3

years.

i_ Collection and Transportation

ULBs are responsible for ensuring safe emptying of on-site treatment units at regular intervals. They
need to schedule septic tank desludging services and carry out extensive awareness campaigns to
ensure that the septic tanks are cleaned at least once in three years (UMC, 2015). They can perform this
task either on their own or by entering into service contracts with private agencies (UDD, 2016).

However, it is the responsibility of ULB to review the role of private septic tank emptier and assess their
capacity in lines with the number of septic tank empting annually, charges/fees for empting services,

location of disposal, registration/licensing with ULB or not etc. (UDD, 2016).

Also, since the households would be unlikely to pay for the scheduled services, ULBs can compensate
the private sanitation providers by either raising their local taxes or by charging a fixed amount as user

charges for ~ sanitation @/' every year.
- | .
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The private contractors are selected on the following grounds (UMC, 2015):

Provision of safety and protective gear to the cleaners

Availability of mechanical cleaning equipment (Vacuum emptiers)
Availability of a doctor on call

Adequate number of trained staff

Agreement to follow procedures listed in SOP

ii. Treatment plant

The ULBs need to facilitate the construction and operation of a Septage treatment plant that should
meet all the environmental requirements and standards. An appropriate financing model including PPP
for construction and O&M of Septage treatment and disposal facilities needs to be adopted that shall
levy user charges as appropriate for meeting capital and O&M expenditure (GWMC, 2016). The septage
treatment plant shall adopt appropriate technology for treating septage and the disposed sludge and
waste water after treatment shall strictly comply with the norms as per the relevant legislations
(GWMC, 2016).

5.6  Monitoring, Learning and

Evaluation

i. Performance Monitoring

For effective implementation of FSM or monitoring the overall performance of FSM, various tracking
elements and monitoring parameters need to be established. These include:

Tracking user demand through a centralised call centre/service centre

Cesspool Vehicles through GPS to identify indiscriminate dumping and enable penalising
Tracking and recording the data for each OSS to enable effective desludging

Tracking of backend processes to ensure adherence to service level benchmarks

User perception through feedback for continuous improvement of service provided

P oo oo

ii. FSTP Monitoring protocols

It is essential to understand the performance of the FSTP for effective operations and treatment of
faecal sludge. Protocols need to be established to track the following:

a. Volume of faecal sludge treated
b. Sludge Characteristics at inlet and outlet

c. End By-product quality to WHO standards @—

Treated wastewater characteristics at outlet

&
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5.7 Sustainability / Operating models for FSM

i.  Revenue Strecams

Desludging Charges paid by users to the service provider

Property tax designated for FSM related activities
Tipping Fees from Private operators may be charged at designated disposal sites
Registration and licensing charges/deposits to be paid by the desludging operators.
Fines for faulty containment system construction and illegal disposal of faecal sludge.
Sale of by-products — e.g. compost, fuel pellets, ash, biogas etc. To ensure
sustainability of the FSTP, the treated wastewater can be used by industries, watering the local

the financial

-~ o ao o w

parks.
g. Other sources (e.g. adve rtisements)

ii. Cost Benchmarks

erations or treatment takes place will vary based on the geography,

The manner in which truck op
ed, initial investment

ive arrangement, financial robustness of the ULB, technology to be us

administrat
r the following:

available and many such factors. Every ULB will have to set benchmarks fo

1. Capital and O&M cost based on technology selection
2. Desludging Services based on desired service levels

iii. Demand Management (scheduled vs on-demand)

Currently, desludging operators respond to calls for service from households (“on-demand” desludging).
Typically, this happens when the 0SS is full and is causing the toilet to backflow. However, by this time
the 0SS is usually overloaded (especially in the case of Septic tanks) and is not performing optimally.
Even in pits, lids get compacted and create hard layers at the bottom thus making servicing much more
difficult. Therefore, it can be prudent to schedule desludging services for households with OSS in most
agro-climatic zones. In addition to ensuring proper maintenance and optimal performance of the OSS,
“scheduled desludging” would also ensure levelled revenues to desludging operators and a steady

supply of faecal sludge for a faecal sludge treatment plant which is elaborated further in this section.
The following are the ways of demand management in an effective FSM system:

a. Scheduled Desludging- Services received by customers at predefined regular intervals - e.g. once in
3 years -

b. On-Demand Desludging- Services received by customers ‘ﬁ request. .

Dr.ﬁfk’:g‘i»h Babu
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c. Repeat/Emergency Desludging- Services received by customers upon request well before next

scheduled desludging.
d. Responsive Desludging- Services received by non-customers e.g. Hotels, factories. This will usually

entail an on-the-spot payment.

iv. ULB Level Resolutions

For ULBs to implement new policies or directives, they need a comprehensive set of resolutions to be
passed by elected representatives of the ULB. For effective implementation of FSM policy detailed

resolutions are needed for:

i Design and construction for 0SS for new homes
ii.  Schedule desludging of OSS (optional)
iii.  Tariff setting for desludging services (optional)
iv.  FSTP construction - Land provision and permission to construct (optional)
v.  Operation and maintenance of truck operations and FSTP - government owned (optional)

vi.  Licensing of desludging service providers

vii. Designating appropriate FS disposal sites
viii.  Property Tax - earmarked for FSM operational costs (optional)

ast (~~T0 ¥7)
.04
‘1.~2 / N 5
Dr. RalZesh Babu i Ry, g\ﬁx@
Nagar Swasthya Ad R T
Municipal Corporation
JHANSI




-

,,. ‘_
1%
S S

g4

7

S

VIV IV,

blod

bbb

1
|

0 U

IS IHRIR

0. Bibliography

CEPT, 2015. Fsm Policy Guidelines, Bengaluru: CEPT University.

CPCB, 2015. Inventorization of Sewage Treatment Plants, Delhi: Ministry of Environment and Forests,
Govt. of India.

CSE, 2011. Policy Paper on Septage Management in India, Delhi: Centre for Science and Environment.

GWMC, 2016. Septage M anagement ( Capture to Disposal)- Regulations 2016, Warangal: Greater
Warangal Municipal Corporation (GWMC).

Singh, A., 2014. Urban Sanitation and Rehabilitation of Scavengers in India. Urban Panorama, 1(XIll).
UDD, 2016. Guidelines for Septage Management in Maharashtra, s.I.: Government of Maharashtra.

UMC, 2015. Standard Operating Procedure (SOP) for Fecal Sludge Management for Municipalities in
Gujarat , Ahmedabad: Urban Management Centre.

WaterAid India, 2016. FSM - Urban Wash: An Assessment of Faecal Sludge Management Policies and
Programmes at the National and Select States Level, s.|.: WaterAid India.

WHO and UNICEF, 2015. Progress on Sanitation and Drinking Water, United States of America: The
World Health Organisation and UNICEF.

WSP, 2012. Septage Management in Urban india, s.l.: Water and Sanitation Programme .




y

)

LLLLLLL

U

D

}‘mi
L)

IR

Ul

BB
v

Annexure |

20 B .

Guidelines for Septage Management in

Maharashtra

February, 2016

Swachh Maharashtra Mission (Urban)

Urban Development Department, Government of Maharashtra
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Annexure 11
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E Government of Odisha
s _Housing & Urban Development Department

Lener No, _« 2 mu. Dae: -t Lo

HUD-SAN-1 S

From

Dr. Ajit Kumar Mishra
Stare Mission Dircctor, SBM &
Joint Secrctary to Gowit.
To
The Commissioner. BMC/CMC/BeMC/SMC/RMC
Exccutive Officer of all Municipalitics and NACs

Sub:  QOdisha Urbun Septage Management Guidelines-2016.

Madam/Sir.
I'am directed to  invite a relerence 1o this Deplt. letter No.1007 did. 12.01.16 on the

above noted subject and to say that Government have been pleased te formulate Qdisha

Urban Septage Management Guidelines-2016 to regulate _construction. cleaning.

maintenance, treatment and disposal of septaoe in urban zreas of the State with an

objeetive to mzke cities/towns healthy and livabie with smart/eflicient sanitation services zt
\ ULB level. A copy of the said guideline is enclosed for ready reference.

1 You arc. therefore, requested to ensure that all activities reluting to septage skhall be

managed scrupulovsly edliering to _the “Odisha Urban Septage Manasemient Guidelines-

2016 at ULB level.

]
Yours faithfully.

State ]\hssmn‘l)xleuo; be &
Joint Sceretary to Govt.

Memo No. Tk /MUD Date: Zt .te 'L
Copy along with enclosures forward to all Collectors/PD, DRDA-cum-DUDA/ MS.
/ OWSSB/ Under Secretary to Govt., ( i/c Project Section)!]‘cam Leader, SBM-PMU/ Team
/ Leader, OSUIP, (Email- osuip.dfidla@gmail.com/ hkothari@deloitte.com) for information
and necessary action.
[ \ \ \'
' State nllwm"mm .nSM&

Joint Semetar_v to Govt.

For Odisha Septage management Detail guidelines, please use the link below:

http://www.urbanodisha.gov.in/Handler3.ashx?1D=1050
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Annexure

Septage Management

- i idelines for
Septage Management - Operative Guideli rpproved = On ABrS -

for Urban and Rural Local Bodies in Tamil Nadu -

..............................................

Municipal Administration & Water Su | .
Dated : 01.09.2014

Read:

From the Commissioner of Municipal Administration Letter
Roc. No. 47718/2013/UGSS-2, dated 31.07.2014.

G.0.(Ms) No. 106.

ORDER:

Sanitation is one of the important works of the Urban Local
Bodies. However due to absence of Under Ground Sewerage Scheme
in many of the Local Bodies in the State, untreated sewage and waste
is disposed on unscientifically, resulting in large scale population and
environmental degradation. Vision 2023 of the Hon'ble Chief Minister
envisages to ensure that all have access to safe sanitation including
open defecation free and garbage free environment which includes the
implementation of underground sewerage scheme and waste water
Treatment Plants across local bodies in order to provide better
sanitation facilities.

2) The Commissioner of Municipal Administration, in his letter
read above, has stated that adequate attention needs to be given to
septic tank design, operation and even to collection of sewage from
their tanks, their transportation and processing and he has prepared a
draft Operative Guidelines on Septage Management, which can regulate
periodical cleaning of septic tanks, Transport, Treatment, Re-use and
scientific disposal. )

3) The Commissioner of Municipal Administration has requested
the Government to issue orders to implement the Operative Guidelines
for Septage Management in Urban and Rural Local Bodies in Tamil

Nadu.

4) The Government, after careful examination of the above
proposal, approve the Operative Guidelines for Septage Management in
Urban Local Bodies and Rural Local Bodies in Tamil Nadu. The
Operative Guidelines for Septage Management is annexed to this order.

For Tamil Nadu Septage management Detail guidelines, please use the link bam' R

http://www.tn.gov.in/virtual_directory/dtp/gorders/maws e 106 2014 Ms.pdf




