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Need of Safe Sanitation
The untreated sewage becomes septic after some time and (i)
creates nuisance through foul odor, (ii) releases the foul gases, (iii)
contains pathogens & other toxic compounds and (iv) the nutrients
in the sewage create aquatic growth.
The unsafe disposal creates the problems such as:
1. It contaminates the surface water, where it is disposed. 75% of
the surface waters which are used for water supply systems are
contaminated.
2. Pollutes the under ground aquifers resulting in non potability.
3. Expenditure on diseases caused by poor sanitation on below 14
years age is about Rs. 500 crores annually in urban areas only.
Therefore the disposal in eco-friendly manner is necessary.



Effective Sanitation & Hygiene Programme:
 About 15 million people lack access to hygienic means of 

personal sanitation in Gujarat, which accounts to 25% of total 
population. The sewerage coverage in Gujarat is < 20%

 Increased access to Sanitation and Better Hygienic Practices 
have significant Positive Impacts on water born diseases and 
human health

 Improved Access to Hardware and Changes in behavior at the 
Household are Critical Interventions in creating the positive 
impact

 Lessons for effective sanitation and hygiene promotion 
programming are, therefore:

1. Supporting investments in creating the hardware
2. Behavior changes within the household (requires continuous 

awareness programmes) – (F diagram)
3. Capacity building of ULBs/GPs (specially in O&M)



The FThe F--diagram of disease diagram of disease 
transmission and controltransmission and control



Additional transmission pathways due toAdditional transmission pathways due to
poorlypoorly--managed sanitationmanaged sanitation



The Role of Government - some principles

1. To ensure increased access at the household level and to safeguard 
society‘s wider interests.
2. To see that no group is excluded from the benefits of traditional 
‘sanitation’ programmes, and redirect resources to those who are 
systematically excluded.
3. It is no good selling (or even giving) people something that they 
don’t want. The role of government is to identify and support what 
already exists. The programme should be a demand driven. (Nirmal gam)
4. To identify the partnerships with any organization or individual who 
have the knowledge and experience of sanitation and hygiene 
promotion programme. 
5. The project should be implemented only after getting the society 
ready for acceptance and willingness to maintain.
6. New approaches may require taming of power and resources, which 
is required to implement 73rd constitutional amendment. The 
government to promote and support this shift and to build capacity 
and support institutional changes. 



Urbanization:
 Increase in urban areas in one decade (2001-2011) is more than

50%. ( Urban towns increased to 7935 in 2011 from 5161 in
2001)

 Urban population in India is increasing day by day. It is 31.2%
as per 2011 population census. (In Gujarat Urban Population
is about 40%)

 The systematic waste (solid & liquid) disposal system is of prime
importance in Urban areas than in Rural Areas.

 Though in house toilet facility in India has reached up to 87.4%
but the population covered in sewerage system is less than
15% that too mostly in Urban Area.

 Waste water generated by Urban Cities: 38254 MLD
 Treatment to domestic waste water: 11787 MLD (30%)



Urbanization in Gujarat

Gujarat - “The Urbanized State of India“ is the leading industrial hub in
Asia, with just 5 per cent of India's total population and 6 per cent of
geographical area.
 Total Population: 60.3 Million
 Rural Population: 39.9 Million
 Urban Population: 20.4 Million
 Number of towns: 170 (8 Municipal corporations + 162 Municipalities)
 60% of the state urban population resides in 7 Municipal Corporations
 Average urban growth rate is 2.8% per annum
 Urbanization is an index of growth
 Waste water generated by Urban Cities: 4385 MLD
 Treatment to domestic waste water: 2115 MLD (48.2%)
 More than 15 million people lack access to hygienic means of personal

sanitation in Gujarat, which accounts to 25% of total population. The
sewerage coverage in Gujarat is < 20%
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Toilet Facilities in India
A: Total number of houses having toilet facility 87.40%

Total number of houses without toilet facility 12.60%
(This simply means that more than 17 crore people still go for open defecation (2/3) 
and public toilets (1/3))

B: Out of 87.4% houses having toilets:
 Water Closet latrines 76.90%
 Pit Latrines 8.80%
 Other facilities like dry & bucket latrines (Totally Unsafe) 1.70%

C: Out of 76.90% houses having water Closets:
 Water Closet latrines connected to sewerage system 35.70%
 Water Closet latrines connected to septic tank 41.20%

D: Out of 35.70% houses connected to sewerage system:
 Treatment provided to sewerage system 12.60%

(& how many are functional? Only 30% as per CPCB report)
 Treatment not provided to sewerage system 23.10%



Sanitation CoverageSanitation Coverage

Present Status

Area Populat
ion.
(%)

Sanitation 
Coverage

(%)

Coverage of 
total pop. 
of Gujarat

(%)

Remarks

Corporations 24 60 14.4 Presently 
19.2% of 
Gujarat 
population is 
covered under 
sewerage 
system

Towns 16 30 4.8
Rurban 35 0 0
Villages 25 0 0
TOTAL 100 19.2



Sanitation CoverageSanitation Coverage
Future (December 2018) Planning

Golden Goal

Area Populat
ion.
(%)

Sanitation 
Coverage

(%)

Coverage of 
total pop. 
of Gujarat

(%)

Remarks

Corporations 24 90 21.6 It is planned to 
cover 80% of 
Gujarat 
population 
under sewerage 
system

Towns 16 90 14.4
Rurban 35 100 35.0
Villages 25 0 0
TOTAL 100 80.0



 Collection and treatment of WW is essential due
to urbanization and industrialization. Untreated
Domestic waste & Industrial waste pollute the
rivers.

 Prior to 19th century, night soil collected and
disposed by scavengers

 With invention of WC, WW disposal systems
changed drastically.

 Modern sewerage was built in Germany in 1842
 Treatment not considered till late 1800 and early

1900
 Treatment is necessary as the BOD of untreated

domestic sewage is > 250 ppm against the
permissible limit of <30 ppm for discharging the
effluent in inland water bodies.

 The unplanned and untreated disposal of waste is
hazardous for human health
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House hold Wastewater
1. The type and amount of waste water produced in

house holds is influenced by the (i) behavior of
the society, (ii) life style and on (iii) living
standards (The per capita use and the characteristics of
the sewage are different for corporations, cities, towns and
villages)

2. It consist of:
(i) Black water: from toilets (Urine,
Faeces, wash water & Flush water)
(ii) Grey water: from kitchen sinks,
bathrooms, misc.
(iii) Storm water: rain falling on roof
top and in OTS area

3. Composition of waste water is 99.9% water &
0.1% Organic & Mineral matters (By weight)



House hold Wastewater

1. As per world bank report (2006): 58.8% of urban
population have access to drainage net work,
29% are connected to septic tanks and 17
(12.2)% are using dry/pit/vault latrines

2. As per CPCB report (2010): 29% of Indian
population use septic tanks. The septage from
septic tanks is thicker form of sewage.

3. There is no septage management for 160 million
onsite sanitation systems (OSS) such as septic
tanks.

4. Treatment facility is available to 30% of the
sewage generated (11787 MLD against 38254
MLD)



Sewage – An Understanding
Some terminologies:
Water : used for various purposes like drinking, Kitchen, cloth washing (laundry), Toilet
flush (WC), hand wash, Geyser etc.
Yellow water (Urine): Waste water generated from urinals that is rather urine diluted with
flush water or pure urine
 Brown water: Faeces mixed with flushing water but no urine
 Beige Water: It is anal cleansing water. It is generated by those who use water rather than
dry material for anal cleansing
Sullage or Grey water: Wastewater from every use except the toilet is called sullage or
grey water. This is relatively less contaminated by micro-organisms. (Toilet waste water is
called black water)
Wastewater: The reappearance of entire water after usage is called wastewater (The term
“used water” may be more appropriate)
Process water: Industrial wastewater is the discharges of industrial plants and
manufacturing processes
Treatment options: Only grey or only wastewater from the toilet (i.e. Black Water) or a
combination of all wastewater.
Difference between water and wastewater: Water is generally devoid of organics and
micro-organisms, while wastewater is water ingredients plus the Organics & pathogens.



National Urban Sanitation Policy (NSUP), 2008

All Indian cities and towns must be totally sanitized, healthy and live-
able, with special attention to urban poor and women. The Ultimate
goals are:

1. Awareness generation and behavior changes.
2. Open defecation free cities
3. Integrated city wide sanitation.

The total sanitized city means:

1. No Open defecation
2. Elimination of Manual Scavenging.
3. Adequate personal protection for the safety of sanitary workers.
4. Fully and safely collection and disposal of solid waste.
5. Recycle and reuse of treated waste (except drinking) at least 20%
6. Safe management of sewage systems
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Necessity of Wastewater Treatment

The principal objective of wastewater
treatment is generally to allow human and
industrial effluents to be disposed of
without danger to human health or
unacceptable damage to the natural
environment. Inadequate wastewater
management has negative effects on:
Environment
Culture
Economy
Health



(i) Environmental Aspect
 Pollution of water resources (in case of

discharge in water bodies)
 Water wastage
 Nutrient loss (unused in conventional

systems)
 Eutrophication (if discharged without

proper treatment)
 River Pollution (non-existing or inefficient

treatment)
 Ground water pollution (infiltration)
 Air pollution (odor nuisance)



(ii) Cultural Aspect

 Cast issues (low cast people are working  
for manual scavenging)

 Urban rural conflict (water exploitation in 
rural areas, pollution of down-stream 
areas) – (Jetpur Issue)

 Rich-poor gap (poor work for low quality 
and are not well paid)

 Gender issues (female workers not 
equally paid and are disadvantaged)



(iii) Economic Aspects
 High capital costs (plants over/under

utilized)
 High running costs
 Health costs (big financial losses through

illness)
 Tourism (huge losses)

(iv) Health Aspects
 Occurrences of diseases like Diarrhea,

malaria, Dengue, Polio, Trachoma,
Typhoid, Cholera, Hepatitis A



Therefore Wastewater Treatment is 
Necessary to: 

 Maintain a clean environment

 Prevent Diseases 

 Ensure economic development

 Provide fair living conditions

 Promote tourism



CLEAN RIVERCLEAN RIVER



CLEAN RIVERCLEAN RIVER



PLASTIC CHOKED RIVERPLASTIC CHOKED RIVER



WASTEWATER DISCHARGE INTO WASTEWATER DISCHARGE INTO 
RIVERRIVER



YAMUNA RIVERYAMUNA RIVER



POLLUTED YAMUNAPOLLUTED YAMUNA



CHROME POLLUTIONCHROME POLLUTION



DAL LAKE, SRINAGARDAL LAKE, SRINAGAR



POWAI LAKE, MUMBAIPOWAI LAKE, MUMBAI



EFFECT OF POLLUTION ON AQUATIC EFFECT OF POLLUTION ON AQUATIC 
LIFELIFE
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Types of Biological Treatment

Aerobic: Requires Oxygen for their activity

Anaerobic: Does not require Oxygen, produces 
Methane as a byproduct for possible use of energy.



OBJECTIVE OF BIOLOGICAL TREATMENT 
OF WASTEWATER

• Main objective is to remove organic matter from
waste water in a natural way without using toxic
chemicals.

• Objective sometimes is to remove other than
organic matter such as Ammonia, Heavy metals,
Toxic organic chemicals like Cyanides, Phenols
etc.



Measurement of Organic Matter
Organic matter in waste water is measured in terms
of BOD & COD

BOD is the amount of Oxygen required to oxidize
organic matter using bacteria under standard
condition

This indicates amount of organic matter present in
waste water

In biological treatment, microorganisms consume 
soluble & colloidal organic compounds present in 
waste water



TYPES OF TREATMENT



Sewage Treatment Methods
SELECTION CRITERIA
 Characteristics of Sewage
 Land availability
 Life cycle cost and Economy
 Availability of skilled manpower
 Capital cost
 Ease of construction
 Simplicity of system requiring less equipment
 Ease of operation and maintenance
 Availability of spare parts for trouble free O & M
 Nuisance potential from mosquitoes/ fly/ odour
 Safety of operating/ maintenance personnel



Sewage Treatment Methods
Reliability of Process
 Well established design criteria

 Proven process parameters

 Established kinetics

 Amenable to control

 Ability to absorb shock loads



Sewage Treatment Methods
Various Conventional and Latest
treatment methods are available
like..

 Waste Stabilization Ponds (WSP)
 Trickling Filters
 Extended Aeration Method
 Activated Sludge Process (ASP)
 Up flow Anaerobic Sludge Blanket (UASB)
 Sequential Bio Reactor (SBR)
 Membrane Bio Reactor (MBR)
 Fluidized Aeration Beds (FAB)
 Rotating Biological Contractor (RBC)
 Submerged Aeration Fixed Film (SAFF)
 Bio filtration Technology (BIOFOR)
 Electrolytic waste water treatment
 Soil Bio Technology (SBT)
 DEWATS



Types of STPs which were in common use 
but now not preferred 

1.Waste stabilization ponds (WSP): Aerobic, 
Anaerobic, Facultative

2.Aerated Lagoons

3.Trickling Filters 



Types of STPs which are presently used but 
are loosing the market

1.Up flow Anaerobic Sludge Blanket (UASB)

2.Extended Aeration

3.Soil Biotechnology (SBT)



Types of STPs which are presently preferred 
and are in use

1.Activated Sludge Process (ASP)

2.Sequential Bio Reactors (SBR)

3.Moving Bed Bio film Reactor (MBBR)

4.Decentralized Waste Water Treatment Process 
(DEWATS)



Types of STPs which are very High-Tech and 
are likely to take place in future

1.Fluidized Aeration Beds Extended Aeration

2.Rotating Biological Contractor (RBC)

3.Submerged Aeration Fixed Film (SAFF)

4.Bio filtration & Oxygenated Reactor Technology 
(BIOFOR)

5.Electrolytic waste water treatment



Types of STPs which are very High-Tech and 
are in experimental stage

1.Fixed Film Reactor

2.Submerged Aerobic Fixed Film Reactor

3.High rate Submerged Membrane Aerobic 
Biological System

4.Anaerobic – anoxic – oxic commonly known as 
A2O



Photo Gallery- ASP



Photo Gallery- ASP- Surat



Photo Gallery- UASB- Vadodara 



The Netherlands

Photo Gallery 

Brewery (Switzerland), 20 m height
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S. No Process Effluent Quality

Power 
consumption k 

Wh/ML of treated 
wastewater

Land 
Requirement 
hectares/MLD

O&M Cost 
(Million/year/

MLD)

Capital Cost 
(Million/MLD) Advantages Disadvantages

1
Activated 

Sludge 
Process (ASP)

BOD:10-20 Mg/L

180-225 0.15-0.25 Rs 0.3 to 0.5 Rs 2 to 4

Land 
requirement is 

very less, 
performance is 
not affected by 

variation in 
waste water

Huge 
conveyance 
and power 

consumption 
costs

SS: 20-50 Mg/L

Color: Colorless

2 Trickling Filter Comparable to ASP 180 0.25-0.65 Lower than 
ASP

Lower than 
ASP

Simple and 
salient 

operation

High 
maintenance, 

corrosion 
issues, low 

output 

3

Up flow 
Anaerobic 

Sludge 
Blanket 
(UASB) 

BOD: 30-50 Mg/L

15-Oct 0.2-0.3 Rs 0.08 to 0.17 Rs 2.5 to 3.5

Sludge 
handling 

minimum, can 
absorb 

hydraulic and 
organic shock 

High energy 
requirement, 
disposal of 

sludge is issueSS:75-100 Mg/L

4
Waste 

Stabilization 
Pond (WSP)

BOD: 30-40 Mg/L
Negligible as 

compared to ASP 0.8 to 2.3 Rs 0.06 to 0.1 Rs 1.5 to 4.5
Very easy 

operation and 
maintenance 

Large land area 
required

SS: 75-100 mg/L

5

Rotating 
Biological 
Contractor 

(RBC)

Comparable to ASP Very low as 
compared to ASP NA NA NA

Ease of 
installation, 

commissionin
g, simple to 
operate and 

maintain

Mechanically 
intensive 

system, high 
energy 

requirement, 
operation and 

maintenance is 
complicated

6

Sequencing 
Batch 

Reactors 
(SBR)

BOD:<5Mg/L

150-200 0.1 to 0.15 Higher than 
ASP

Higher than 
ASP

Process is 
time controlled 

and flexible 

High energy 
requirement, 
operation and 

maintenance is 
complicated 

SS: <10Mg/L



S. No Process Effluent Quality

Power 
consumption k 

Wh/ML of treated 
wastewater

Land 
Requirement 
hectares/MLD

O&M Cost 
(Million/year/

MLD)

Capital Cost 
(Millions/MLD) Advantages Disadvantages

7
Fluidized 

Aerated Bed 
(FAB)

BOD:<10Mg/L

99-170 0.06 0.5 to 0.75 5-Mar

No sludge, 
recycling and 

monitoring 
required

Requires 
electricity for its 
operations and 
maintenance is 

complicated
SS: <20Mg/L

8

Submerged 
Aeration 

Fixed Film 
Reactor 
(SAFF)

BOD:<10Mg/L

390 0.05 1.14 7

More compact 
than 

conventional 
STPs

Choking of 
media, requires 
electricity for its 

operationsSS: <20Mg/L

9
Membrane 

Bio-Reactors 
(MBR)

BOD:<5Mg/L

180 to 200 0.035 Rs 0.6 to 0.75 3 to 5

Highest 
effluent quality 
for reuse and 
very high life 

cycle cost

Multistep 
complicated 

process, High 
Maintenance, 
high skills are 

required to 
operate the 

system

SS: <10 Mg/L 

Colorless

10 Bio-filtration 
Technology

BOD: up to 95%

150 
KW/Year/MLD 0.2 0.5 to 0.8 1 to 1.5

Low energy 
requirement, 
No formation 
of sludge, no 

foul odor, 
detoxified and 

disinfected 
treated water 

for reuse

Area required is 
slightly more. 
Water logging 

may occur if not 
operated/maint
ained properly

COD: up to 80-85%

TSS: 90-95%

Nitrogen Removal: 
60-80%

11

DEWATS 
(Anaerobic 

Baffle 
Reactor, 

Anaerobic 
filter, Planted 
Gravel Filter 

and Polishing 
Pond)

BOD: <20 Mg/L

Not required (Self 
functioning) 0.8-0.9

Negligible (as it 
is self 

functioning and 
requires 

desludging 
once in 1-3 yrs)

0.3-0.4 (for 
design period 
of 30 years)

Very easy 
operation and 
maintenance, 

Self 
functioning, no 

energy 
required 

Efficient for 
wastewater flow 

from 1-1000 
m3/dayCOD: <60 Mg/L



DEWATS SEWERAGE SYSTEM
Treatment Principles

 Pre treatment
 Screening and settlers

 First treatment
 Baffled tank reactors

 Second treatment
 Anaerobic filters

 Third treatment
 Planted gravel filters

 Post treatment
 Polishing tank



1st treatment 
Baffled tank 

reactor

3rd treatment 
Planted gravel filter

Pre-treatment 
Settler 2nd 

treatment
Anaerobic

filter

Post treatment Polishing tank



Influent sewage
BOD = 220 ppm

Effluent sewage after 2nd

treatment
BOD = 120 ppm



Effluent after final treatment
BOD = 30 ppm

(Results 20 days after commissioning)



Potential Sectors for DEWATS

 Institutions
 Settlements (temporary, long term, 

military camps, etc)
 Housing colonies (which are away from 

the municipal sewerage system)
 Hospitals
 Hotels
 Agro industries



ADVANTAGES OF THE ELECTROLYTIC TREATMENT 
TECHNOLOGY

 1. NO AERATION.
 2. NO  BLOWERS.
 3. NO DIFFUSSORS.
 4. NO DIFFUSSORS TO CLOG.
 5. NO LOSS OF PERFORMANCE.
 6. NO NEED TO MAINTAIN MLSS.
 7. NO NEED TO MAINTAIN Ph.
 8. NO NEED TO MAINTAIN TEMPERATURE.
 9. NO NOISE.
 10. NO CIVIL WORKS.
 11. NO CHEMICALS.
 12. NO GREEN HOUSE GASES.
 13. DOES NOT DEPLETE ATMOSPHERIC OXYGEN .
 14. ENVIRONMENTAL FRIENDLY.
 15.OPERATOR FRIENDLY, NO SKILL REQUIRED.
 16.ACCELERATED START UP.
 17. START & STOP AT WILL.
 18.TOXITY TOLERANT .
 19. MODULAR IN CONSTRUCTION.
 20. COMPACT, SMALL FOOT PRINT.
 21. PORTABLE.



Electrolytic Sewage Water Treatment Plant, Electrolytic Sewage Water Treatment Plant, 
VasconVascon Mari Gold, Mari Gold, KalyaninagarKalyaninagar ,,PunePune-- 50,000 Lit/day50,000 Lit/day

Electro Processors



Electrolytic Sewage Water Treatment Plant, Electrolytic Sewage Water Treatment Plant, 
VasconVascon Mari Gold, Mari Gold, KalyaninagarKalyaninagar ,,PunePune-- 50,000 Lit/day50,000 Lit/day

Electro Processors



Vascon Eves Garden, Baner, Pune- 50,000 Lit/day

Electro Processors



Electrolytic Sewage Water Treatment Plant, 
Vascon Eves Garden, Baner, Pune- 50,000 Lit/day

Electro Processors
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Policy of Govt. of Gujarat
Vision: Universal coverage of UGD with at

least 20% of waste water to be recycled
by using advance, proven & sustainable
technology in all towns and cities of State

Objective: Water of high quality should not
be used for application that can tolerate
inferior quality, unless there is surplus of
it.



Recycling & Re use of Treated Sewage

Necessity of recycling:
1. To reduce the pollution thus improving the water quality

of water bodies
2. To reduce ground water extraction
3. To increase conservation of water resources
4. To protect water related ecosystems
5. To address water scarcity
6. To reduce the gap of potable water supply demand
7. To mitigate conflicts between domestic and

agricultural/industrial allocation
8. To implement integrated water resources management at

all levels
9. To bring down the cost of fresh water which is transported

from long distance



Recycling & Re use of Treated Sewage
Reuse: The treated sewage is a water resource and “water

saved is water produced”
Reuse in order of priority is as under:

1. Toilet flushing, (IIT Bombay)

2. Recharging the ground water/surface water and for sea
water intrusion barrier

3. Land scaping, Farm forestry, Gardening (BMC office Worli), Fire
brigade, Horticulture (Chandigadh)

4. Hydro power
5. Industries, use as cooling water, Boiler fed water, Process

water
6. Development of play grounds (Golf course, Bombay)

7. Rejuvenate lakes/rivers for navigation & other uses like
developing fish culture (Pisiculture in 400 hectares in Kolkata) etc

8. Irrigation (Chennai since 1980, Rajkot etc)/Agriculture/Tree
plantation (Research in progress by Indian Agricultural Research Institute,
Karnal)

9. Vermi composit (Dharvad)

10. Indirect & Other Uses



Recycling & Re use of Treated Sewage
Reuse:
1. Reuse of the effluent for onsite treatment in hotels

and hospitals is now being practiced. The packaged
STPs are available in the market for the flow up to
500 cum/day. The effluent is used for washing of the
clothes apart from gardening

2. The decentralized waste water treatment process
commonly termed as DEWATS can be a packaged STP
or can be constructed at site for the required capacity
for the capacity up to 1000 cum/day. Its effluent is fit
for any purpose except drinking.

3. Dual piping system in residential building should be
promoted one for toilet flushing and the other for
drinking water.

4. Use of treated waste for car washing, street washing,
roads cleaning, runway cleaning in airports is being
practiced in various countries.



Recycling & Re use of Treated Sewage

Reuse:

1. Reuse for drinking purpose is prohibited. If one
wants to use the treated effluent even after
tertiary treatment, it cannot be used for drinking
purpose. The only way is to recharge the treated
sewage in the underground aquifers and then use
it with conventional treatments.

2. Perhaps Singapore is the only country where
treated effluent is used for drinking purpose which
is labeled as “New Water”



Recycling & Re use of Treated Sewage

Adverse Effects: (Agricultural use)

1. Direct Osmotic effects of salts preventing
water uptake by plants

2. Metabolic reactions in the plants

3. Change in soil structure permeability



Recycling & Re use of Treated Sewage
Precautions: (Agricultural use)
1. Should not be used for edible crops/plants that produce

millets etc
2. Crops that are eaten raw should not be cultivated
3. Cultivation of paddy/rice in bunded fields gives rise to

insanitary condition
4. Non edible and grass & fodder can be cultivated
5. Cereals, pulses, potatoes etc which are cooked before

consumption can be cultivated
6. Rotation of crops to be adopted
7. Sewage irrigation should be discontinued 2 months in

advance of harvesting of fruits and berries, one month
for all vegetables and fortnight for other crops.

8. Manual direct handling should be avoided
9. Direct grazing on sewage farms should be prohibited
10. Discharge standards to be adhered



Reuse of Sludge

The sludge can be used as under:

1. As manure for agriculture

2. Land filling

3. Incineration with recovery of gases for generating
energy

4. Building materials such as manufacturing of tiles
etc.

5. Pozollana as additive in the portland cement



ZERO DISPOSAL

The Influent in STP gets converted in 3 forms
after treatment

1. Liquid form: The effluent which is 100% reused in
one or other way.

2. Solid form: The sludge is reused 100% mostly as
manure or in any other way.

3. Gaseous form: The gases mainly Ammonia are
converted in to energy.

Thus there will be no pollution in either field viz.
Rivers, Air, Environment.



G O L D E N  G O A L 
 Up to December 2012 – 100 LPCD water supply to 100% 
town population.

 Up to December 2015 – all corporations (7), class A (18) 
and Class B (34) towns should be covered with drainage 
facility.

 As per the “Golden Goal”, all the drainage projects of As per the “Golden Goal”, all the drainage projects of 
the urban areas are to be started by December 2015 and the urban areas are to be started by December 2015 and 
are to be completed by December 2018are to be completed by December 2018
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Visit of Japan

• Population: 130 Millions (very controlled growth,
5% increase in 20 years)
• Food self sufficiency: 39% (73% in 1963)
• Earthquake prone zone (20,000 deaths in 2011
earthquake, the 4th largest earthquake)
• Rate of WS: 200-250 lpcd(Tokyo using 500 lpcd)
• Sewerage System: 78% in 2011 (35% in 1985)
• Total STPs: 2400 (All functional)
• Treatment capacity: > 75%, the best in the world



Visit of Japan
Recycle & Reuse:
1. Japan do not promote the reuse of waste water &

believes in keeping the water cycle as natural as
possible by discharging the treated sewage in rivers.

2. However the treated waste water is being used in the
adjoining localities for washing, gardening & for toilet
flushing.

3. The rate of treated effluent is 70% of the rate of fresh
water.

4. Sludge is 100% used as Fertilizer and as Pozollana for
cement.

5. The gases are emitted in atmosphere with white smoke
or no smoke to avoid the air & atmospheric pollution



Visit of Japan
Few Points:
1. Waste Stabilization ponds are not considered as

biological treatment processes as the effluent is
not of required parameters

2. ASP is the most accepted treatment process
3. UASB process is not practiced
4. SBR process not common
5. Tertiary treatment not common but the processes

like (i) Sand Filtration, (ii) Membrane filtration
and (iii) A2O (anaerobic–anoxic–oxic), are
getting acceptance, specially the third one.



Visit of Japan

The notable virtues of STPs in Japan can be
summarized as under:
•Aesthetical appearance
•Smokeless emission of gases in atmosphere
•High concern on environmental issues
•Great concern on health, hygiene and safety issues
•STPs constructed in populated areas
•Vertical design concept saving lot of land
•Underground structures with covered tops using
above ground space for sports.
•Energy intensive systems



Visit of Japan
Management of UGD systems in Japan is being successfully 
carried out by the Associations like:
1. Japan Sewer Collection System Maintenance Association,
2. Japan Sewage Works Association/Agency,
3. Japan Education Centre for Environmental sanitation,
4. Japan Jahkasou System Association,
5. Japan Institute of Waste Water Engineering Technology, 
6. Ariake Water Reclamation centre, etc.

Jahkasou is onsite treatment system similar to packaged STPs and 
are more popular in the areas which are not connected with 
sewerage system. It is a sort of decentralized waste water 
treatment system DEWATS.
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Effluent Disposal
 Land / Tanks
 Rivers
 Sea
 Zero Discharge (Recycling and Reuse)
 Agricultural farming etc.,



Standards for Discharge
(Source: CPCB India)



Parameter
Into surface 

water sources
Public sewer

Land for 
irrigation

Marine Coastal 
Area

Physical
Color and odor All efforts should be made to remove
TSS (mg/L) 100 600 200 100
Temperature <5oC - - <5oC
pH 5.5-9 5.5-9 5.5-9 5.5-9
Chemical
BOD5 mg/L 30 250 100 100
COD mg/L 250 - 250 250
Free Ammonia 
(as NH3) mg/L

5 - - 5

Total Kjeldhal 
Nitrogen (TKN) 
mg/L

100 - 100 100

Ammoniacal 
Nitrogen (as N), 
mg/L

50 50 50 50

Phosphorus 
mg/L

5 - 5 -

Oil and Grease, 
mg/L

10 20 10 20

Biological
E-Coli - - <103 CFU/100 ml
Total Coliforms, 
max

5000, MPN/100ml - -



Standards for Treated Sewage for Different Re-uses
Types of Reuse Treatment Water Quality

Agricultural irrigation with restricted 
access of fodder,fiber, seed crops,  
farms, Pasture land, and areas with 
restricted public access.

Secondary and chlorination or 
storage ponds with 25 days of 
detention time

<30 mg/l BOD, <30 mg/l SS, and 
<200/100 ml fecal coliforms

Agricultural irrigation of food crops 
commercially processed and foods 
eaten raw and irrigation of orchards 
and vineyards

Surface Irrigation:                                    
Secondary,disinfection                                               
Spray Irrigation:                                         
Secondary,coagulation,filtration,d
isinfection

<30 mg/l Bod, <30 mg/l SS, and 
<23/100 ml Fecal Colifoirms                                       
<10 mg/l Bod <2 NTU, and 
<2.2/100 ml fecal coliforms

Urban irrigation with restricted access 
such as golf courses, cementeries 
and roadway medians

Secondary and disinfection <10 mg/l BOD, <10 mg/l SS, and 
<23/100 ml fecal coliforms

Urban reuse with unrestricted 
access, such as irrigation of parks, 
residential, and commercial areas

Secondary, coagulation, filtration, 
disinfection

<10 mg/l BOD, <2 NTU, and 
<2.2/100 ml fecal coliforms

Industrial reuse for cooling water, pulp 
and paper, textiles and similar 
applications

Secondary and disinfection <10 mg/l BOD, <10 mg/l SS, and 
<23/100 ml fecal coliforms

Groundwater recharge and potable 
water reuse by subsurface injection 
and short detention surface water

Secondary, lime coagulation, 
filtration, carbon adsorption, 
disinfection and possible reverse 
osmosis

<0.5 NTU, <2 TOC, <1000 TDS, 
zero fecal coliforms, and meeting 
other drinking water standards.
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OBSERVATIONS OF TECH. EXPERTS on O&M of STPs
1. Alternative power supply not available during

breakdowns in most of the cities.
2. Shortage of funds .
3. Capacity utilization in general inadequate.
4. Sludge removal / handling mostly neglected.
5. Utilization of biogas from UASB / Digesters not

adequate.
6. Majority cases O & M of STPs in the hands of

unskilled /unqualified contractors, this indicates
terms and conditions of O & M contracts are not
adequately framed / checked.

7. Corrective maintenance due to failure, instead of
preventive maintenance

8. Precautions in most of the cities are ignored.
9. Lack of laboratory Equipments / facilities at site

no proper control on performance of plants.



On April 3, 1914, at the Society of Chemical Industry
in Manchester, England, Edward Ardern, MSc and
William T. Lockett, MSc, presented their classic
paper, "Experiments on the Oxidation of Sewage
without the Aid of Filters” wherein they described the
essential components of a wastewater treatment
process. In this paper, they made the first reported
use of the term "activated sludge" to refer to
biological solids that they settled out of aerated
wastewater and recycled back into the treatment
process. Almost all the aerobic biological treatment
processes trace their lineage to this epoch making
discovery of the “Activated Sludge Process” which is
by now more than 100 years young and is going
strong in its many manifestations.



The glorious Victorian sewage treatment plant, Abbey Mills Pumping 
Station, in Stratford


