
 

 

 

   



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Winter School  

on 

Decentralized Liquid 

Waste Management 

Presentation Slides 



 

Decentralized Liquid Waste Management                                                                                          

 

TITLE 

WINTER SCHOOL MODULE ON DECENTRALIZED LIQUID WASTE MANAGEMENT 

RESEARCH PROJECT 
SANITATION CAPACITY BUILDING PLATFORM,  

ANCHORED BY 
NATIONAL INSTITUTE OF URBAN AFFAIRS, DELHI 

 

 

CONTENT 

The module is prepared by College of Engineering, Pune and Ecosan Services 

Foundation (ESF), Pune 

GRAPHIC DESIGN 

Dhawal Patil, Ecosan Services Foundation 

 

 

 

DISCLAIMER 

While every effort has been made to ensure the correctness of data/information used 

in this training module, neither the author nor NIUA accept any legal liability for the 

accuracy or inferences drawn from the material contained therein or for any 

consequences arising from the use of this material. No part of this module may be 

reproduced in any form (electronic or mechanical) without prior permission from or 

initiation to NIUA. 

 

CONTACT 
National Institute of Urban Affairs 

1st and 2nd Floor, Core 4B, 

India Habitat Centre, 

Lodhi Road, New Delhi 110003, India 

Website: www.niua.org, www.scbp.niua.org  

http://www.niua.org/
http://www.scbp.niua.org/


 

Decentralized Liquid Waste Management                                                                                          

 

Decentralized Liquid Waste 

Management 
AGENDA 

DAY 1: 18th February 2019 

TIME SESSION RESOURCE PERSON 

10.00 - 10.45 hours 

Introduction- Introduction of NIUA, SCBP, 

CoEP, ESF and participants 

Aims and objectives of the winter school 

Setting the ground rules 

Prof. Raval, CoEP &  

Mr. Dhawal Patil, ESF 

10.45 - 11.45 hours 

Water and Sanitation in Developing Countries 

Environmental health, Water supply and 

environmental sanitation, Resource and 

waste systems, Objectives of water supply 

and sanitation systems 

Environmental Health 

Global burden of diseases, Transmission 

routes of pathogens and related diseases 

Prof. Raval, CoEP 

11.45 - 12.00 hours COFFEE BREAK   

12.00 - 12.45 hours 

Urban Challenges 

Deficiencies and challenges in urban water 

and sanitation; Challenges faced at 

household and communities; Challenges at 

city and town level; Challenges at the 

international level 

Prof. Raval, CoEP 

12.45 - 13.45 hours LUNCH BREAK   

13.45 - 14.45 hours 

Non Technical Aspects 

Enabling environment; Technical and 

physical criteria; Socio-cultural aspects, 

Political and institutional aspects; Financial 

and economic aspects. 

Decentralized Liquid Waste Management 

Systems. 

Shift in paradigm, Limitation of centralised 

systems; Potential of the decentralized 

sanitation approach; Constraints in 

implementing decentralized approach. 

Mr. Dhawal Patil, ESF 

14.45 - 15.45 hours 

Sanitation Systems 

Definition and objectives; Sanitation 

coverage challenges; Waste products, Main 

parameters to describes wastewater; 

Characteristics of waste and their value 

Mr. Saurabh Kale, ESF 

15.45 - 16.00 hours COFFEE BREAK   

16.00 - 17.00 hours GUEST LECTURE 1   
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DAY 2: 19th February 2019 

TIME SESSION RESOURCE PERSON 

10.00 - 10.45 hours Recap and discussions   

10.45 - 11.45 hours 
Group Work: Mapping my locality, defining 

boundaries; Presentation by groups 

Mr. Saurabh Kale, 

ESF 

11.45 - 12.00 hours COFFEE BREAK   

12.00 - 12.45 hours 

Sanitation Systems and Technologies 

Classifications of sanitation systems, Functional 

groups and technological options 

Mr. Dhawal Patil, 

ESF 

12.45 - 13.45 hours LUNCH   

13.45 - 14.45 hours 

Group Work: Understanding sanitation systems, 

identifying problems/gaps, Conceptualising 

sanitation system 

Mr. Dhawal Patil, 

ESF 

14.45 - 15.45 hours 

Control Parameters 

Volume; Solids; Oil, grease and fats; Turbidity, 

colour and odour; COD & BOD; Nitrogen; 

Phosphorus; Temperature & pH; Volatile fatty 

acids; Dissolved oxygen; Pathogens 

Dimensioning Parameters 

Hydraulic load, Organic load, Sludge volume 

Prof. Sadgir, CoEP 

15.45 - 16.00 hours COFFEE BREAK   

16.00 - 17.00 hours 
GUEST LECTURE 2: Malaprabha - Biogas plant 

linked toilets 

Prof. Sameer 

Shastri 

 

DAY 3: 20th February 2019 

TIME SESSION RESOURCE PERSON 

9.30 - 10.45 hours 

Site Visit to CoEP Hostel Campus 

Sustainable wastewater management with 

reuse of reclaimed water. 

Ms. Radhika 

Boargaonkar and Mr. 

Nirmal Thakare, ESF 

10.45 - 11.45 hours 

Process of Wastewater Treatment 

Basics of biological treatment; Aerobic and 

Anaerobic Treatment; Phase separation; 

Separation of Solids; Elimination of Nitrogen; 

Elimination of Phosphorus; Removal of 

Pathogens 

Prof. Sadgir, CoEP 

11.45 - 12.00 hours COFFEE BREAK   

12.00 - 12.45 hours 
Design of Treatment Components 

Grease trap & Grit chamber; Septic tank 
Prof. Sadgir, CoEP 

12.45 - 13.45 hours LUNCH   

13.45 - 14.45 hours 

Visit to plumbing lab of Indian Plumbing 

Association  

To understand the various fixtures and flow of 

the water in the sanitation systems. 

Prof. Mohite, CoEP 

14.45 - 15.45 hours 
Design of Treatment Components 

Anaerobic Baffled Reactor 

Ms. Radhika 

Boargaonkar ESF 

15.45 - 16.00 hours COFFEE BREAK   

16.00 - 17.00 hours 
Design of Treatment Components 

Constructed Wetlands 

Ms. Radhika 

Boargaonkar ESF 
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DAY 4: 21st February 2019 

TIME SESSION RESOURCE PERSON 

10.00 - 10.45 hours 

Economics of DLWM  

Economy of wastewater treatment; 

Treatment alternatives; Parameters for 

economic calculation 

Prof. Sadgir, CoEP 

10.45 - 11.45 hours 

Group Work 

Planning of decentralized liquid waste 

management systems 

Mr. Dhawal Patil and 

Mr. Saurabh Kale, ESF 

11.45 - 12.00 hours COFFEE BREAK   

12.00 - 12.45 hours 

Treatment of Faecal sludge and Septage 

Objectives of treatment, Stages of treatment, 

Processes of treatment, Components of 

treatment, Disposal of endproducts 

Mr. Dhawal Patil, ESF 

12.45 - 13.45 hours LUNCH   

13.45 - 14.45 hours Group Work 

Presentation of the group works 
CoEP & ESF 

14.45 - 15.45 hours 

15.45 - 16.00 hours COFFEE BREAK   

16.00 - 17.00 hours Closing ceremony CoEP & ESF 

 









70 85 93

18 59 36

50 75 60

7 71 25







Faecal-oral (focus of this presentation)



Water borne diseases

Diarrhoea: estimated 600 mill. 
adult  cases, 300 mill. U-5

: about 400,000 U-5 deaths

Vector borne

Malaria: 900,000 (2013) reported 
cases to 24 mill. annual cases 
(estimated 2012) 

Dengue : ~ 50,000 cases & 250 
deaths (2012)

Stunting

- undernutrition in India is largely 

explained by open defecation, 

population density, and lack 

of sanitation and hygiene
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SHORTAGES OF 
WATER. WE HAVE 

BUT WATER IS 
AVAILABLE FOR ONLY 
2-3 HOURS EACH DAY. 
LONG QUEUE... 
FREQUENT FIGHTS. 
(MAY) NEED TO WALK 
20-30 MINUTES TO 
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Success factors are often missing

Urban sanitation and climate change 
What to plan for?



































































































































































 

 



Sr. 
No. 

CHARACTERISTI
C OFTHE 
EFFLUENTS 

DISCHARGE INTO 

SURFACE 

WATER SOURCES 

AS PER IS 4764-1973. 

 

TOLERANCE LIMITS FOR 
INDUSTRIAL EFFLUENT 
DISCHARGE INTO INLAND 
SURFACE WATERS AS PER IS 
2490- 1974.  

TOLERANCE LIMITS 
FOR DISCHARGE 
INTOPUBLIC SEWERS 
AS PER IS 3306-1974  

1 B O D 5 20 mg/lit 30 mg/lit 500 mg/lit 

2 C O D 250 mg/lit 250 mg/lit 

3 pH value 5.5 - 9 

 

5.5 - 9 5.5 - 9 

 

4 Total 
Suspended 
solids 

30 mg/lit 

 

100 mg/lit 600 mg/lit 

 

5 Ammonia & 
Nitrogen 

50 mg/lit 50 mg/lit 

 

50 mg/lit 

 

6 Oil & grease Nil 10 mg/lit 100 mg/lit 

7 Temp. 40 °c 40 °c  45 °c  

Screening Removal floating matter 

Comminuting Cutting , grinding of coarse matter 

Flow equalization Equalization of flow 

Mixing Mixing of chemicals, gases  

Flocculation Promotion of flock formation & 
gravity sedimentation 

Sedimentation Separation of settle able solids 

Floatation Removal of very fine, particle 

Filtration Removal of very fine residue 

Micro screening Same as above with microorganism 





To remove materials that will interfere with 
subsequent treatment processes. 

Materials : sticks, logs, shoes, dead animals, etc. 

Grit is removed. 
It will cause undue wear on piping and pumping 
system. 

Wastewater Treatment 

Preliminary Operations 



Foreign objects can create serious problems for 
equipment at a treatment plant. 

Possible problems are clogging pumps or smaller 
piping within the plant. 

Bar racks can be cleaned either mechanically or 
manually 

The bar spacing : 0.5cm  3 or 4 cm 

Wastewater Treatment 

Preliminary Operations 

Bar Racks 

Grit 
Composed primarily of sand, cinders, and gravel 

It cause excessive wear in pipes and pumps 

It accumulates in downstream tanks where flow velocities are 
insufficient to keep it in suspension. As grit accumulates, it 
reduces the effective tank volumes and thus treatment 
effectiveness 

Grit removal 
By gravity settling (the high specific gravity of grit) 

Grit chambers are relatively small 

 

Wastewater Treatment 

Preliminary Operations 
Grit Removal 



Wastewater Treatment 

Primary Sedimentation 

Wastewater Treatment 

Secondary Treatment 
Aerated lagoon 

Suspended growth system 
Completely mixed mode 
Contact time limited to hydraulic retention time due to no recycle of 
sludge 
Limited effluent quality 



Bacterial and algal symbiosis 

                

Advantages 

Low cost 

Suitable in hot countries like India 

Simplicity of construction 

Excellent pathogen removal 

Ability to treat a variety of wastes 

Toleration of organic and hydraulic shock loads 

Low maintenance requirements 

Low sludge production 

Reliability of operation  

Simple land reclamation 



Extensive land area requirement 

 

Assimilative capacity of certain industrial 
waste is poor. 

 

Encroachment on pond site in urban 
area 

 

Schematic of conventional septic 
tank 

Inspection opening 
150 mm diameter 

Inlet 

At least 75 mm 

At least 25 mm 

Access opening near side wall at 
least 600 mm diameter 

Inspection opening 
150 mm diameter 

Liquid level 
20% of 

Liquid depth Water line 

40% of 
Liquid depth Scum clear space 

(75 mm, minimum)  

Scum clear space 
(300 mm, minimum)  

20% of Liquid depth 
(150 mm, minimum) 

Scum  

Clear 
space 

Sludge  Sludge  

Outlet  

40% of 
Liquid depth 

L
iq

ui
d 

de
pt

h 

First compartment 2/3 length second compartment 2/3 
length Total length equals two to three times 

width 



No of 
users  
  

Length (m)    Breadth (m)    Liquid Depth 
with Cleaning 
interval 2 yrs. 

Liquid Depth 
with Cleaning 
interval 3 yrs. 

 

5  1.5  0.75   1.0  1.05 

10  2.0 0.90 1.0 1.40 

 15  2.0 0.90 1.3 2.00 

 20  2.3  1.10  1.3 

 

1.80 

































 

























BODrem< 40%:
factor = BODrem * 0.22/0.4
BODrem< 75%:
factor =[((BODrem-0.4) *31)/35] +0.22
BODrem< 80%:
factor = [((BODrem-0.75) *9.5)/5] +0.605
BODrem< 85%:
factor = [((BODrem-0.8) *12.5)/5] +0.7
BODrem< 90%:
factor = [((BODrem-0.85) *17.5]/5] +0.825
BODrem

factor = [((BODrem-0.9) *30)/5]+1



temp < 15°C:
factor = 82-[(temp-10) *37]/5
temp < 20°C:
factor = 45-[(temp-15) *31]/5
temp < 25°C:
factor = 24-[(temp-20) *11]/5
temp < 30°C:
factor = 13-[(temp-25) *6]/5

°C:
factor = 7



































REVIEW OF SUSTAINABLE WASTEWATER TREATMENT REVIEW OF SUSTAINABLE WASTEWATER TREATMENT 
OPTION OPTION –– DOSIWAM DOSIWAM 

A NON MECHANISED SYSTEM A NON MECHANISED SYSTEM 

WINTER SCHOOL ON DECENTRALISED LIQUID WASTE 
MANAGEMENT 

18TH FEBRUARY TO 22ND FEBRUARY 2019
AT

COLLEGE OF ENGINEERING, PUNE
DR. SAMEER SHASTRI

Professor & Head Civil, Sinhgad College of  Engineering, PuneProfessor & Head Civil, Sinhgad College of  Engineering, Pune
Technical Director, (APPA PATWARDHAN SAFAI Wa PARYAWARAN Technical Director, (APPA PATWARDHAN SAFAI Wa PARYAWARAN 

TANTRANIKETAN,TANTRANIKETAN,Founder: LATE DR. S. V. MAPUSKAR, Founder: LATE DR. S. V. MAPUSKAR, 
PADMASHREE WINNER 2017)PADMASHREE WINNER 2017)

DEHUGAON, TAL. HAVELI, DIST. PUNE, MAHARASHTRA, 412 109 DEHUGAON, TAL. HAVELI, DIST. PUNE, MAHARASHTRA, 412 109 
INDIA INDIA 

1

Distribution of water

Ocean

97%

Drinkable

3%

Ice or Frozen water

79%

Available Drinkable

1%

Underground

20%

Pond / Lake

42%

River

1%
Evaporated

8%
Percolated

38%

In vegetation

1%

2

Available Drinkable 1%

4% Available In India

% Populataion Dependent?



Available and permissible water use in UBB Available and permissible water use in UBB 

Water account in UBB Qty. Mcum

Average Water available 7373
Permissible use as per 
IBWDT Award

4753

Av. westward diversion 
for hydropower by TATA

1200

Live storage of all u/s 
maj./med./minor dams

2669

Live storage of Ujjani dam 1518



Water Resource Development status in UBB      Water Resource Development status in UBB      
• Khadakwasla Drought area irrigation                   1870

dam - & urban water supply
• 5 dams of TATA    Hydropower by westward             1925

diversion
• 17 Large dams - Drought area irrigation,   1955 to 2012

Incidental Hydropower,                    
Urban water Supply

• 245 small dams - Seasonal irrigation           1970 to 2012
• Ground Water - Perennial Irrigation          1975 to 2012

Village water supply
• Watershed Dev.- Augmenting GW in           1990 to 2012

rain-fed area



Urban-Rural Conflict in UBB
Period
-----------
Year

Cumulative 
Water 
Stored 
Mcum

Dams 
Completed

Urban 
Use 

Mcum

Balance 
For 

Irrigation 
Mcum

1871-67 56 Khadakwasla 26 30

1968 294 / 350 Panshet 30 320
1971 241 / 591 Pawana 58 533
1981 591 - 104 487
1991 362 / 953 Warasgaon 292 661
2001 953 - 448 505
2011 64 /1017 Temghar 620 397
2021 1017 - 949 68

2031 1017 - ? ?



Reuse of polluted river Reuse of polluted river water in UBB       water in UBB       

Note * Some water from Purandar LIS 
needs to be released in 
Khadakwasala. RBC to restore 
irrigation

TREATED SEWAGE FROM STP + UNTREATED SEWAGE FROM 
NALLA GETTING MIXED & JOINING RIVER…. UNSUSTAINABLE 

WASTE WATER MANAGEMENT

10



FILTHY CONDITIONS OF ALL RIVERS DUE TO UNCONTROLLED 
DISCHARGE OF LIQUID WASTE & SOLID WASTE / DEBRIS ETC

11

 

12 

WATER HYACYNTH GROWING IN POLLUTED RIVER



DECENTRALISED ‘ON SITE’ 
INTEGRATED WASTE MANAGEMENT 

SYSTEM

DOSIWAM

CONCEPT AND TECHNOLOGY 
DEVELOPED BY PADMASHREE Dr. S. V. 

MAPUSKAR
13 

DIFFERENT TYPES OF WASTES 

1. DOMESTIC & COMMUNITY

A)  HUMAN EXCRETA
B)  ANIMAL EXCRETA
C)  NONEXCRETAL SOLID WASTE
D)  NONEXCRETAL LIQUID WASTE

2. INDUSTRIAL 
14 



FOR SUSTAINABILITY, 

A HOLISTIC DECISION MAKING PROCESS

IS ESSENTIAL FOR SANITARY PROVISION & SUSTAINABILITY

WHAT IS SUSTAINABILITY? 

15 

A SANITATION SYSTEM THAT IS SUSTAINABLE

1) PROTECTS AND PROMOTES HUMAN HEALTH,

2) DOES NOT CONTRIBUTE TO ENVIRONMENTAL

DEGRADATION OR DEPLETION OF THE 
RESOURCE BASE,

3) IS TECHNICALLY AND INSTITUTIONALLY 
APPROPRIATE, 

4) ECONOMICALLY VIABLE 

5) AND SOCIALLY ACCEPTABLE.
16 



HEALTH ASPECTS

1. RISK OF INFECTION ON USE OF SYSTEM

2. RISK OF EXPOSURE TO HAZARDOUS     
SUBSTANCES

17 

ENVIRONMENTAL ASPECTS
1. USE OF NATURAL RESOURCES FOR FACILITY
2. USE OF LAND FOR FACILITY
3. USE OF ENERGY FOR FACILITY
4. CONSTRUCTION MATERIAL
5. CHEMICALS
6. FRESH WATER
7. DISCHARGE TO WATER BODIES
8. DISCHARGE OF HAZARDOUS SUBSTANCES
9. AIR EMISSIONS
10. CONTRIBUTION TO GLOBAL WARMING 
11. ODOUR
12. RESOURCE RECOVERY 18 



IN NATURE NOTHING IS A WASTE. 

MATTER ONLY CHANGES FORM.

WASTE IS  WEALTH

IMPORTANT CONCEPT 
FOR SELECTION OF

APPROPRIATE TECHNOLOGY 
FOR MANAGEMENT OF WASTE

19 

20 



Waste generation & natural capacitance

• Waste generation – A problem?
No – When within natural capacitance
Yes – Beyond natural capacitance

• Exceeding the natural capacitance
- High level of developmental activities

- Industry, Urbanisation, Infrastructure

21 

Low waste & RC & R

• Development within natural capacitance
- desirable but not always possible

• Remedies
- Inculcate habits for creation of low qty of 
waste
- Resource recovery and recycling
- Treatment of waste and safe disposal

22 



Appropriate technology

• Choosing a Waste Treatment Technology
- Appropriate
- Ecologically friendly

• Conventional and Ecotechnologies
- Shall be seen as complimentary
- The conv also adopt biological treatment
- Waste water is part of water resource 
- Shall be considered with fresh water

23 

Appropriate technology
• Appropriate Technology

- End of pipe is not appropriate
- Reduce waste
- For water scarce cities treating WW to convert it 
into usable form is appropriate
- Need to rethink water as a carrier
- High Urbanisation need conv technology
due to essentiality of piped carriage
- Explore possibility to reduce load while conveying

24 



Appropriate technology

• Implement multiple locations of STPs
- Why trouble habitants of a single location
- Segregate black and grey water at house

• Use most ecofriendly technology say ponds 
to start till land is in abundance

• Bioremediation, Green bridge, other cultures, 
wetlands etc are important and shall be used 
at appropriate places

25 

Appropriate technology

• In Nutshell
- First choice is waste reduction
- Second is Ecotechnologies
- Third is conventional but appropriate: 
- Power generation from waste attracts 
carbon credit; advantages – Anaerobic

- WW treatment to high degree at a cost 
less than fresh water production go for
recovery of water 

26 



IN INDIA, 
NATURAL BIODEGRADATION PROCESS 

SUITABLE FOR ORGANIC WASTE

RECYCLING DESIRABLE FOR THE 
NONORGANIC WASTE

27 

All biodegradation methods for 
various waste materials are based on

aerobic or anaerobic biodigestive processes.

These can be used in a complementary way.

If end products are returned to nature 
in ecofriendly manner, nature reciprocates.

 
28 



SEWAGE – GENERATION & MANAGEMENT

1. In conventional system excreta and grey 
water combined and transported for offsite 
treatment, thus diluting 10% excretal waste to 
100%  sewage, increasing treatment needs, 
which are costly & inadequate 

2. Untreated component results in pollution & 
disease transmission.

3. Treating excreta and grey water separately 
preferably on site reduces costs and simplifies 
the process.

29 

Concept of DOSIWAM
Decentralised On Site Integrated WAste Management)

For management
• Waste, without mixing, can be brought together 

in single process
• End products to be brought together for energy 

recovery and reuse & recycling
• Processes can be complementary.
• ‘On Site’ management preferable 

30 



OBJECTIVES FOR THE PROJECT

1. COMPREHENSIVE MANAGEMENT OF ALL 
WASTES IN TOTALITY

2. HYGIENICALLY ORIENTED PROCESS
3. AS LOW COST AS POSSIBLE
4. ENERGY RECOVERY
5. RECYCLING & REUSE OF END PRODUCTS

31 

IN DOSIWAM,

every grain of solid and every drop of liquid 
is treated hygienically 

by bio-digestive processes & natural aeration 
and end products are returned to the soil 

in horticulture or agriculture 
in an ecologically sustainable manner    

32 



END PRODUCTS FROM DOSIWAM 

1. Biogas         - use -as energy source

2. Fertilizer      - use  -agriculture / horticulture 
3. Stabilized    - use  - agriculture / horticulture   

Clean water  

33 

FLOW PATTERN IN DOSIWAM 
1. All the latrines are connected to biogas plant.
2. Effluent from biogas plant is combined with

all the grey water from various places.
3. This water is taken to stabilization tank via intercepting 

tank.
4. Stabilized water is stored in stabilized water storage 

tank and onwards for irrigation.
5. Solid waste is segregated.
6. Wet waste is vermicomposted and returned to soil as 

manure. Dry waste goes for recycling. 
34 



Human 
Excreta 

Waste
Water 

Solids 

Stabilisation
Tank 

Vermicompost 
Pit / Biogas pt. 

Animal 
Excreta 

 

Intercepting 
Tank 

Storage 
Tank 

Cattle 
Shed 

Biogas 
Plant 

Biodegradable 

Non 
Biodegradable Recycling / Land fill 

Biogas
Plant 

Plantation 
35 

DOSIWAM
If only 

human nightsoil 
is to be used -
MALAPRABHA 

BIOGAS
PLANT

 
36 



DOSIWAM

EFFLUENT STABILIZATION TANK

37 

DOSIWAM
STABILIZED 

WATER
STORAGE

TANK

38 



DOSIWAM – VERMI TANK 

39 

DOSIWAM- MAHER,VADHU BK.,

PUNE, MAHARASHTRA.

40 



DOSIWAM- MAHER,VADHU BK.,

PUNE, MAHARASHTRA. 41 
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DOSIWAM- MAHER, VADHU BK.,

PUNE,MAHARASHTRA.
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DOSIWAM- MAHER
DOSIWAM- MAHER, VADHU BK.,

PUNE, MAHARASHTRA.
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DOSIWAM- MAHER, VADHU BK.,

PUNE, MAHARASHTRA.
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DOSIWAM- MAHER, VADHU BK.,

PUNE, MAHARASHTRA.
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DOSIWAM- MAHER, VADHU BK.,

PUNE, MAHARASHTRA.
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DOSIWAM- MAHER, VADHU BK.,

PUNE, MAHARASHTRA.

VATSALYA DHAM, Manjri Kd.,
Pune, Maharashtra.

48 



VATSALYA DHAM, Manjri Kd.,
Pune, Maharashtra.

49 

VATSALYA DHAM, Manjri Kd.,
Pune, Maharashtra.

50 



VATSALYA DHAM, Manjri Kd.,
Pune, Maharashtra.

51 

VATSALYA DHAM, Manjri Kd.,
Pune, Maharashtra. 52 



VATSALYA DHAM, Manjri Kd.,
Pune, Maharashtra.

53 

CHILD HAVEN INT., KALIYAMPOONDI,
TAMILNADU.
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CHILD HAVEN INT., KALIYAMPOONDI,
TAMILNADU.
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CHILD HAVEN INT., KALIYAMPOONDI,
TAMILNADU.
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CHILD HAVEN INT., KALIYAMPOONDI,
TAMILNADU.

57 

CHILD HAVEN INT., KALIYAMPOONDI,
TAMILNADU.
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DOSIWAM 
is 

a sustainable, ecofriendly,
hygienically safe

sanitation process
based on natural bio-digestion

which converts
waste to wealth 

59 

60 

Recent Recent 
Project at Project at 
Bibawewadi, Bibawewadi, 
Pune: Pune: 
Stabilisation Stabilisation 
TankTank



61 

Recent Project at 
Bibawewadi, Pune: 
2 Pit Latrines

Description 2) Stabilization Tank

62



63

Description 3) Active Vermicomposting of B. 
M. W.

64



Advantages of 1) Malaprabha biogas plant

1. Family sized plants can be accommodated even inside the house
2. Maintenance of the plant can be easily managed by owner. It 

does not evoke any repulsive feeling.
3. Direct handling or carriage of night soil is not required at any 

stage.
4. Night soil is not exposed to surroundings it is fed directly to the 

plant. Hence insects and animals do not and animals do not get 
access to the night soil.

5. Aesthetically it is clean and odorless.
6. There is no contamination of surface soil or subsoil water.
7. The effluent digested slurry is virtually free from disease causing 

Organisms (Pathogens).
8. As it is harmless and hygienic. It is asset for community health.
9. It meets energy needs of the family through augmentation in 

fuel supply.
10. Slurry is usable as manure.

65

Advantages of 2) Stabilization Tank
1. Zero mechanical instruments required
2. Can fit below ground 
3. C.O.D. and B.O.D. removal efficiency is about 80 % to 

88%
4. No noise / air / soil pollution during operation
5. One time cost only for construction
6. No electricity required
7. No chemicals required
8. No technical operator required
9. Treated water can be used for flushing, gardening, floor 

washing (no smell )

66
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 Results of Experimentation on Grey Water 

 

  

  

 

Analysis Carried Out In The College Lab 

 

Analysis Carried Out From 

Certified Lab 

Sr. 

No. Parameters 

 

28th April 2014 

 

07th May 2014 

 

15th May 2014 

 

31th May 2014 

 

Sample1 

 

Sample2 

  Inlet Outlet Inlet Outlet Inlet Outlet Inlet Outlet Inlet  Outlet  Inlet  Outlet  

1   pH 8 6.9 6.9 7.8 6.95 7.15 6.89 7.1 6.95 7.15 7.03 7.31 

2 Turbidity 13.7 1.1 70 0.3 17.5 0.7 21.1 3.2 15.5 3 18 2.9 

3 T.S (mg/l) 270 160 1220 140 230 150 480 300 382 56 301 48 

4 T.D.S(mg/l) 210 150 250 130 170 130 460 170 308 56 265 48 

5 T.S.S (mg/l) 60 10 970 10 60 20 20 130 74 Nil  36 Nil  

6 BOD (mg/l) 76 20 144 22 114 4 120 12 120 18 92 12 

7 COD (mg/l) 180 25 210 30 200 80 250 40 206 60 174 53 

8 MPN(/100ml) >17 10 25 12 36 9 38 16 32 8 26 10 

9 Phosphates 

(mg/l) - - - - - - - - 

9.6 4.2 7.2 3.5 

Cost Analysis

1. Each system has only one time investment 
that is construction cost.

2. Construction cost for R. C. C. Stabilization 
tank comes around 10 rs/ litre

3. Construction cost for R. C. C. Malaprabha 
BioGas plant is 15 rs/ litre

4. active vermicomposting costs 30 % less than 
traditional 7 day vermicomposting.
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Water Holding Bucket Sludge Valve

Leak Detection if any
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Inlet Outlet 71

Inlet Outlet
72



Results and Discussion

Total Solids

TS Variation of Sewage

TS Variation of Greywater

TS Variation of Sewage with EM Solution
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Total Dissolved Solids

TDS Variation of Sewage

TDS Variation of Grey Water

TDS Variation of Sewage with EM Solution
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Total Suspended Solids (Discharge limit  100)

TSS Variation of Sewage

TSS Variation of Grey Water

TSS Variation of Sewage with EM Solution
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Biochemical Oxygen Demand
(Discharge limit  20)

BOD Variation of Sewage

BOD Variation of Greywater

BOD Variation of Sewage with EM Solution
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Chemical Oxygen Demand
Discharge limit  250

COD Variation of Sewage

COD Variation of Greywater

COD Variation of Sewage with EM Solution
77

Conti….
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Treatment Assembly
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Assembly covered 
with garden net

Inlet and outlet

Inlet Outlet

inlet  and outlet of 3rd , 4th

and 5th compartment are 
covered with such wire 
mesh to prevent entry of 
fish into pipe
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Initial setup 

Setup covered with garden net 

Setup fed with EM solution

Some Photographs of Model
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After use of EM solution outlet and inlet respectively

outlet Inlet

Working
• The system works on the principle of oxidation pond. 

• The system is provided with alternate openings due to which zigzag 
flow occurs hence natural aerobic conditions are maintained. 

• It gives ideal plug-flow condition
• In the system, bacteria, algae and sunlight help to reduce the organic 

and inorganic solids. (shown in fig above)
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Conti….



Analysis of parameter 
Parameter Method
pH Electrometric Method

Total Suspended Solids Gravimetric Method

Chemical Oxygen Demand Reflux Method

Bio-Chemical Oxygen Demand Dilution Method

Nitrogen Total kjeldahls nitrogen Method

Phosphorus Spectrophotometer Method

Potassium Flame photometer

MPN MPN test

E-coli PA test
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Result and Discussion
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pH variations of the samples
•The pH of inlet and outlet was within range of 7.0 to7.2 and 7.3 to 8.5 respectively.
•The pH is observe to vary up to 8.9 because of sunlight penetration and photosynthesis.
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43-88 % COD 
reduction

Results Without 
EM Solution 

Results with EM solution

Removal efficiency increases up to 
93%

COD variations of the samples 
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TS variations of the samples

54 – 75% TS 
reduction

Results with EM solution

Removal efficiency increases up to 
77%

Results Without 
EM Solution 
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TSS variations of the samples

85 -95 % TSS 
reduction

Results Without 
EM Solution 

Results with EM solution

Removal efficiency increases up to 
98%

DO variation with respect to cycles
Cycles (week) 1 2 3 4 5 6 7 8 9 10 11 12 13

Inlet (mg/l) Nil

Outlet (mg/l) 8.1 8.0 8.3 8.5 7.9 7.8 7.8 7.9 7.9 8.1 8.3 8.1 7.9
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Parameter Inlet Outlet Permissible limit 
Surface waterWithout EM 

solution
With EM 
solution

pH 7-7.2 7.3-8.5 - 6.5-9.0
COD (mg/L) 220-304 30-168 20-36 250
BOD (mg/L) 128-204 16-60 12-22 30
TS (mg/L) 950-1480 360-490 250-380 -
TSS (mg/L) 480-1020 40-100 10-90 100
TDS (mg/L) 400-490 280-430 240-290 2100

Summery of Results 



Cost economics
1. For population of 5000
Total grey water generation per day = 450000 lit
Total grey water generation in 5 day = 2250000 lit
For this total area required = 1500  m2

Costing
Excavation – Rs. 1,26,215 /-
Lining material – Rs. 3,97,848/-
Interconnecting pipe – Rs. 8,880/-
Intersecting tank – Rs. 62,225/-
Total cost for system =  Rs. 11,28,111/- (excluding fish, garden net, land and drainage     

cost)
It concluded 0.5 Rupee per litre is the treatment cost with modified flow stabilization 
system.
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2. For population of 10000
Total grey water generation per day = 900000 lit
Total grey water generation in 5 day = 4500000 lit
For this total area required = 3000 m2

Costing
Excavation – Rs. 2,58,257 /-
Lining material – Rs. 7,00,603/-
Interconnecting pipe – Rs. 8,880/-
Intersecting tank – Rs. 1,00,808/-
Total cost for system =  Rs. 20,89,062/- (excluding fish, garden net, land and drainage  

cost)
It concluded 0.46 Rupee per litre is the treatment cost with modified flow stabilization 
system.
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Conti….



3. For population of 20000
Total grey water generation per day = 1800000 lit
Total grey water generation in 5 day = 9000000 lit
For this total area required = 6000 m2

Costing
Excavation – Rs. 5,24,487 /-
Lining material – Rs. 12,74,579/-
Interconnecting pipe – Rs. 8,880/-
Intersecting tank – Rs. 1,72,887/-
Total cost for system =  Rs. 37,88,778/- (excluding fish, garden net, land and drainage  

cost)
It concluded that 0.42 Rupee per litre is the treatment cost with modified flow 
stabilization system.
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Conti….
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APSPTN\Bibawewadi Inlet Video.mp4

APSPTN\Bibawewadi outlet 
video .mp4



• DSC_1083_Marathi Video.MOV

Thanks to Our Inspiration
Late Dr. S. V. Mapuskar 

(Padmashree Award Winner -
2017 posthumously)

--- The Man Ahead of Time ---
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THINK GLOBALLY ACT LOCALLY….

THINK GLOBALLY, ACT LOCALLY ….THINK GLOBALLY, ACT LOCALLY ….
PARTICIPATE INDIVIDUALLY…PARTICIPATE INDIVIDUALLY…
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