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Pn=Pp(1+1)"

Where P, = Future projected population after “n” number of years
P, = Present population

r = population growth rate (population increase per year)'®

n = number of years
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Collected by auto vehicle
Biogas Plant Feeding livestock
Gaushala Household composting

Panchayat/village level dry waste storage unit Hobli/Taluk Level Aggregation of dry waste
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Technology Applicability Financial Costs Z Limitations
Household (average 5 Community/street level (about
members) 50 households)
Capital cost Operational Capital cost Operational
cost cost
Underground Rural areas with low | Materials : Nil Nil Materials — Nil Nil Not suitable
unlined rainfall Manpower : Manpower :  Rs. for  heavy
manure pit | Houses with an open | Rs. 500 per pit 750 per pit (3 man rainfall
or garbage | space of about 7 sg.m (2-man  days days unskilled areas and
pit Houses with no cattle | unskilled labour) rocky
or with single cattle. labour to dig terrain.
the pit)
Underground | Rural areas with low | Materials - | Nil Materials - Rs. | Nil Not suitable
brick lined | rainfall Rs. 1800-2000 11,000-11,500 for  heavy
manure pit | Houses with an open | (Approximately (Approximately rainfall
or garbage | space of about 7 sg.m 200 bricks, 1/3 1200  bricks, 3 areas and
pit Houses with no cattle | bag cement, 3 bags cement, rocky
or with single cattle cubic feet 20 cubic feet terrain.
Loose soil structure. sand) sand)
Manpower : Manpower : Rs
Rs.  450-500 1500-2000 per pit.
per pit (one- 3 man day
man day unskilled  labour
unskilled and and 2 man days
1/2 man day skilled labour)
skilled labour)
Overground Rural areas with high | Materials - Nil | Nil Materials - Nil Nil
heap rainfall and rocky | Manpower : Manpower : Rs
terrain Rs. 250 (1- 500 (2-man days
Houses with an open | man days of unskilled
space of about 7 sq.m unskilled labour) per heap.
Houses with no cattle | labour to make
or with single cattle. the platform.
Over ground | Rural areas with high | Materials — | Nil Materials — Rs. | Nil
brick  lined rainfall and  rocky | Rs. 3500-4000 11,000-11,500
compost terrain (Approximately (Approximately
tank Houses with an open | 400 bricks, 1/2 1200 bricks, 3
space of about 7 sq.m bag cement, 5 bags cement, 20
Houses with no cattle | cubic feet cubic feet sand)
or with single cattle. sand) Manpower : Rs
Manpower : 1500-2000 per
Rs.450-500 tank.
per tank (one 3 man day
man-day unskilled and 2
unskilled and man days skilled
1/2  man-day labour
skilled labour)
Pipe Applicable to houses | Materials — | Nil NA NA
composting with shortage of space. | Rs. 1000 per
Houses with no cattle | set (2 pipes)
or with single cattle. Manpower : Nil
C A * 0/ dhighi3igh/ / b =/ k?
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Technology

Brief description

Suitability
(TPD)

Area (m?)

CapEx
(INR
Lakhs)

In

OpEXx

(INR

per

annum)

Handling
Expertise

Min [Max

Min

Max

Min

Max

Min

Max

Vermi
Composting

Vermi compost is the product of the
composting process using  various
species of worms, usually red wigglers,
white worms, and other earthworms,
which feed in mixture of decomposing
vegetable or food waste, and release
droppings called vermi cast which can
be used as compost for soil

0.10 |2

100

2500

0.25

2.50

2800

6000

Unskilled

Windrow
Composting

Windrow composting is the production
of compost by piling biodegradable
waste, in long rows (windrows) and
turning them. This method is suited to
producing large volumes of compost.

50 |1000

12141

60705

650

5500

83

467

Skilled +
Semi +
unskilled

Pit Composting

Pit or trench composting is the process
of burying organic waste directly into
soil. This is a slower composting
process than composting in well-
managed windrows, but the trenched
materials will retain more nitrogen
during the process.

0.10 |2

100

2500

0.25

500

6200

Unskilled

Aerated static
pile
Composting

Aerated Static Pile (ASP) composting,
refers to the system used to biodegrade
organic material without physical
manipulation (turning) during
composting.

0.10 |10

300

1000

2.50

11

183

6000

Unskilled

Biomethanation
/ Biogas

Biomethanation is the anaerobic (in the
absence of free oxygen) fermentation of
biodegradable matter in an enclosed
space under controlled conditions of
temperature, moisture, pH, etc.

0.50 |300

350

37000

9000

100

1000

Skilled +
Semi +
unskilled
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>7? Output sheet- contains the main output in terms of

estimates against each

suggested solutions and block cost

Household-Level Village-Level Gram Panchayat-Level
Construct new Twin Pit ' o ) )
Upgrade single Pits ‘ ‘ DI BN ‘ Trenching-Deep row entrenchment/shallow trenching
g
% Longer Retention in Septic Tank Improved . ’ ’ .
% Senc Tak(igit) Effluent into Soakaway Pit/Trenchin Thermal Treatmert Pyrolysis
% ) Septic TankiSoak Pit Village level FSM only suggested in case of R
g sewered systems in place, as conveying to a GP
_;; level Treatment system is not economically Solid and liquid sepration
ﬁ Biogas digestor not advisable feasibe. and eamert
Q o connect to household level :‘
foilets
3 Biogas Digestor | | °"f. i o "'f’"h'u' ,lf I'L'U""
g CapEx (in INR) OpEx
% WSp/ 700-940/KLD Rs.030.8
o Setller+CW 3.25-7.6Lakhs LakhsIKLD J The output of the biogas digestor is not safe theselled with bare hands, thus requiring
g Coveted Dr Trendti 480-500/KLD further treatment
b3 DTS Y The HH-level intervention for existing biogas dits would be:
I Soakaay Pit 300500KLD A. stop the inflow of shit, and instead let it itontainment unit
g B. Use adequate gear to handle, and use a pit tofsakiry out of the digestor outlet
8 SoakawayPitKitchen Garden 300.500KLD
>100KLD:
Low-cost STP Centrifuge/Belt Press/Filter Press & Co
MBBR composting
L (Min inflow of 10KLD reqd) <100KLD:
Sewers/simplified sewers UDB & Co composting
SettlertABR+AF+CW
DEWATS

Co composting

Legend
ABR-Anaerobic Baffled Reactor
AF- Anaerobic Filter
ASP: Activated Sludge Process
CapEx: Capital Expenses
CF: Carbon Filter
CW: Contructed Wetland
FSM: Faecal Sludge Management
OpEx: Operational Expenses
MBR: Membrane Bio Reactor
MBBR: Moving Bed Biofilm Reactor
PDB:Planted Drying Bed
SF: Sand Filter
UDB: Unplanted Drying Bed
WSP: Waste Stabilisation Pond




Q? References to OP- Provides further information not

solutions

covered in the output sheet highlighting compariso

n between different technology

Combinations of Technologies

Cost (in INR)

PDB(Centrifugation+Presses

WSP/(IS\BRAF+CW)
Co composting

26.7Lakhs-54Lakhs

Settling Thickening Tank/Stabilisation Tank

Imhoff TanktStabilisation Tank

WSP/(IS\BRAF+CW)
UDB+Co composting

TLO (O A 1 UL LWL VUL
AF)

'+12.85(3KLD)-25.4(6KLD)
Stabilisation Tank:13.7-27
Lakhs(without AF)

12.85-25.4 Lakhs (W/WSP)

AF)

Trenching/ Soakaway Pit

Assumptions/dimensions

Trenching:480/KLD [Ixbxd:4mx0.5mx0.8m;

variable length and width as per inflow]
Soakaway Pit: 300-400/KLD [diaxdepth:1mx1.3;
0.3 free board]

G (ISAF+CW)WSP  [+12.85(3KLD)-25.4(6KLD) (withou
eobags . .
Trenching/Co composting WSP)
Comparison of Technologies/Decision making guidance
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