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Municipal Solid Waste (MSW) Management is a significant global and local challenge. Improper MSW 
management involving open dumping or landfilling of mixed MSW leads to greenhouse gas (GHG) 
emissions, increased levels of air pollution, spread of communicable diseases, contamination of 

water bodies etc. Therefore, efficient MSW management is a priority for the Government of India and Swachh 
Bharat Mission (SBM) is being implemented.

Home composting can be critical solution to the raising MSW management problem by reducing the 
burden of carrying wet waste from households to transfer stations and from there to MSW management 
facilities or landfills. This home composting guide has been prepared as part of the project “Development 
and Management of Waste NAMA (Nationally Appropriate Mitigation Action) in India”. The project has been 
commissioned by the Federal Ministry for the Environment Nature Conservation and Nuclear Safety (BMU), 
Germany with Ministry of Environment Forest and Climate Change (MoEF&CC), Government of India as the 
lead executing agency. It is being implemented by Deutsche Gesellschaft für Internationale Zusammenarbeit 
(GIZ) GmbH India with The Energy and Resources Institute (TERI) as technical partner.  It includes pilot project 
implementation in forest and waste sector. The waste sector pilot is being implemented in Varanasi and 
Goa. This project is part of the International Climate Initiative (IKI). The Federal Ministry for the Environment, 
Nature Conservation, and Nuclear Safety (BMU) supports this initiative on the basis of a decision adopted by 
the German Bundestag.  

In addition to management of wet fraction of MSW home composting is also beneficial as it will lead to source 
segregation of waste. Absence of segregation at source into dry waste and wet waste fractions makes it difficult 
to separate recyclable materials like paper, cardboard, glass, metals and plastics and lot of valuable resources 
are sent for landfilling. Managing segregated waste in decentralized manner has numerous benefits in terms 
of; reducing the requirements for transportation, reducing demand for frequent waste collection, increasing 
recycling efficiencies, increasing suitability of waste for processing, thus enabling efficient management of 
waste to form a valuable resource. As a co-benefit, adverse environmental impacts like GHG emissions and 
chances of spreading of disease due to likely unhealthy conditions arising from improperly managed organic 
waste can be heavily reduced. 

Home composting is a simple technique that can support decentralized and low-cost management of MSW.  
It helps local bodies utilize its existing resources in a more efficient manner. Home composting can be easily 
practiced by individual households and does not require any specialized set of skills. In addition, it brings a 
lot of joy to generate compost also called Black Gold from waste for use in terrace gardens, potted plants or 
even putting it in the plants in nearby parks. 



What is composting?
Composting, is the way of recycling the organic 
waste naturally. Composting biodegrades 
organic waste. i.e. food waste, leaves, manure, 
paper, garden and lawn clippings, feathers, 
wood, crop residue etc., and turns that into a 
useful organic fertilizer. 

Composting is a natural organic process 
occurring under controlled aerobic conditions 
in presence of air. In this process, some of the 
microorganisms, as well as bacteria and fungi, 
break down the organic matter into simpler 
substances. The effectiveness of composting 
process depends on the environmental and local conditions i.e. air, temperature, moisture, material 
disturbance, organic matter and the size and activity of microbial populations.

Finished compost may be categorized as 100% organic fertilizer containing primary nutrients as well as 
minerals, topsoil and humic acids (C9H9NO6) in slow release form. Some of the benefits of compost are as 
under:

Figure 1: Image of compost prepared at society level

Composting is very easy to manage and can be distributed on a wide range of scales next to any indoor or 
outdoor environment and any geographic location. Composting has the potential to manage most of the 
organic material in the waste stream including food waste, garden waste, paper products, animal manure, 
animal carcasses, wood, sewage sludge etc. and can be easily operated at individual household or society 
level. 
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Composting Process
The major elements needed by the composting 
microorganisms are carbon(C), nitrogen (N), oxygen 
(O2) and moisture. If any of these elements are lacking, 
or if they are not provided in the proper proportion, 
the microorganisms won’t flourish and will not give 
adequate results. A composting process that operates 
at optimum performance will convert organic matter 
into stable compost that is odor and pathogen free, and 
a poor breeding substrate for flies and other insects. 
Additionally, it’ll considerably reduce the quantity and 
weight of organic waste as the composting process 
converts most of the biodegradable component to 
gaseous carbon dioxide (CO2).

There are three type of composting; aerobic, anaerobic and vermi composting: This handbook will only talk about 
In-house composting methods, which are aerobic in nature.

The composting process undergoes through three classes of microbes

 » Psychrophiles - low temperature microbes

 » Mesophiles - medium temperature microbes (20 to 45° C)

 » Thermophiles - high temperature microbes (above 45°C)

Usually, composting starts at mesophilic temperatures and progresses into the thermophilic range. In 
later stages other organisms including Actinomycetes, Centipedes, Millipedes, Fungi, Sowbugs, Spiders, 
Earthworms etc. assist in the process.

Key Composting Parameters:

Temperature: 

Temperature is directly proportional to the biological activity because the metabolic rate of the microbes is 
directly proportional to the temperature within the system. Maintaining a temperature of 55 0C or more for 3 
to 4 days favors the destruction of weed seeds, fly larvae and plant pathogens.

At a temperature of 68°C, organic matter will decompose about twice as fast as at 54oC. Temperatures above 
68oC could result in the destruction of certain microbe populations. In this case temperature might rapidly 
decline. Temperature will rise again slowly as the microbe population regenerates.

Moisture content, availability of oxygen, and microorganism activity all influence temperature. Once the 
temperature is increasing, it indicates process operating at prime performance and should be left alone. As 
the temperature at top begins to decrease, the pile should be turned to contain oxygen into the compost. 
Composting microorganisms flourish in moist conditions. 
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Moisture Content:

For best performance, moisture content inside the composting environment should be maintained at 45 
percent. An excessive amount of water will cause the compost pile to go anaerobic and emit obnoxious odors 
and too little moisture will prevent the microorganisms from growing.

Carbon to Nitrogen Ratio: 

The microbes in compost basically use carbon for energy and nitrogen for protein synthesis. The ratio of these 
two elements needed by the microbes averages about 30 parts of carbon to 1 part of nitrogen, measured on 
the basis of dry weight. This ratio controls the speed at which the microbes decompose organic waste.

Many of the organic materials don’t have this ratio and to accelerate the process of composting, it is necessary 
to balance the numbers by 30:1 (C:N). In simple terms 2 parts of green waste to be mixed with one part of 
food waste. 

The C:N ratio of the materials can be calculated by using the table below.   
For example, if you have two bags of Ashes (C:N = 25:1) and one bag of Seaweed (C:N = 19:1) then combined 
you have a C:N ration of (25:1 + 25:1 + 19:1)/3 = (69:1)/3 = 23:1

Table 1: Carbon: Nitrogen ration of some common organic waste materials
Brown (High Carbon) C:N Ratio
Ashes, wood 25:1
Cardboard, shredded 350:1
Corn stalks 75:1
Fruit waste 35:1
Leaves 60:1
Newspaper, shredded 175:1
Peanut shells 35:1
Pine needles 80:1
Sawdust 325:1
Straw 75:1
Wood chips 400:1
Green (High Nitrogen) C:N Ratio
Alfalfa 12:1
Clover 23:1
Coffee grounds 20:1
Food waste 20:1
Garden waste 30:1
Grass clippings 20:1
Hay 25:1
Manures 15:1
Seaweed 19:1
Vegetable scraps 25:1
Weeds 30:1
Source: Planet Natural Research Center
The C:N ratios listed above are for guidelines only



Effective Microbial solution:

Prepare the microbes needed for composting by using following steps:

 » Take about 3 kgs fresh cattle dung, dilute it to make 20 liters water. Allow it to settle for 5 hours, take 
supernatant out in a bucket with closed lid.

 » Mix Jaggery/molasses about 1 kg in these 20 liters of prepared supernatant, close the lid and allow it to 
react for 2 days. Please make sure to keep some air space in bucket. After 2nd day you will have a sweet 
smell, indicated activated microbial solution.

 » This will yield an ‘Activated Microbial Solution’ that needs to be stored for further use while preparing 
composting batches.

Note: Readymade composting microbial solutions are also easily available in markets and online e commerce platforms.

Composting Period: 

The composting period is controlled by a number of factors including, temperature, moisture, air, particle 
size, the carbon-to-nitrogen ratio and the degree of turning involved. Generally, effective management of 
these factors can accelerate the composting process. Generally, in house composting will take 4-6 weeks in 
total to turn waste into compost, depending on environmental conditions.

Types of Composters 

Khamba Composters for Individual homes

First and foremost thing to build a composter is to know the 
exact size of composter and for home composting, ideally, 
three layers of terracotta pots place one over the other is 
considered for home composting with a maximum height of 
total 3-4 feet and the layers of matka or pot can be of 20cm in 
diameter and 25cm in height. described in a stepwise manner 
as follows:

Step-1: Designing the machine- Making a home composter

i. Take three medium-sized earthen pots, with a wide mouth (pot 
A, B and C) and make holes of about 25 mm diameter at the 
bottom of two pots (A and B) for leachate to percolate down.

ii. Drill 6-8 holes (dia. 8-10 mm) at the sides of all three of these 
pots for allowing free air circulation. 

iii. Spread an old newspaper and add a layer of dry soil on it in 
pots A and B. Add some dried leaves in pot C. Arrange all three 
pots on top of each other with pot C at the bottom (intact). The 
home composter is now ready!

Figure 3: Khamba Composter
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• Fruit and vegetable scraps
• Grass clippings
• Bread and grains
• Coffee grounds
• Hair and Fur

• Leaves
• Twigs
• Shredded newspaper
• Cardboard rolls
• Clean paper
• Fireplace ashes

DO NOT ADD: dairy, meat, fats, bones, oils,
pet waste, seafood scraps, plastic, stickers from
fruits and vegetables, metals, glass, treated or
painted wood

Step-2: Composter operation - Waste feeding and Maintenance of composter

i. Daily add fresh kitchen waste and garden waste generated in the household to pot A, with carbonaceous material 
like saw dust/soiled paper, add few tablespoons of activated microbial solution. Cover the added waste with a layer 
of dry soil/prepared compost and cover with lid to keep away flies and insects. 

ii. When the pot A is filled with waste, add some Activated Microbial Solution to it and stir well using a stick. Check 
the pot contents for dryness or dampness. If the contents are too dry, add some water and if it is too wet, add some 
dry soil/compost.

iii. After pot A gets filled, move it to position of pot B and bring pot B to top. 

iv. Once pot B gets full, transfer contents of Pot A to pot C and bring pot A again on top. Remember pot C will never 
change its position. 

v. After about 4-6 weeks, Pot C will yield Compost which is a nutrient rich material and can be used to enrich garden 
soil in and around the house. Turning waste to wealth. 

Step-4: Checking for ready compost

i. When all the pots of the composter are full, check the 
contents of pot C for ready compost. The ready compost 
is dark, crumbly and smells like fresh earth. Sieve the 
compost and put the large pieces back into fresh waste.

ii. If the contents of pot C are not yet formed into usable 
compost, transfer its contents to another container, add 
some microbial solution and water, and wait for few 
weeks before using it.

During composting process for ensuring good quality of 
compost remember that the kitchen waste added daily 
should possess appropriate quantities of Carbon (C) and 
Nitrogen (N) contents to maintain an ideal C/N ratio of 25:1 – 30:1 during composting. 

In-Vessel composters for large families or 
societies

An in-vessel, aerobic mechanical composter is created 
from a steel drum, or tank designed to rotate at 3 to 5 
revolutions per hour. The drum is aligned horizontally 
with fixed ends. According to Climate Technology 
Centre (CTC), In-vessel composting system produces 
high amount of compost in the shortest time. Rotation 
is administered with an easy hand crank. This type of 
composter will produce a stable compost in about 4 
weeks (depending on the size of composter) and may 
be an environmentally acceptable, low management 
alternative to bin composting. The size of the In-vessel 
composter may vary in size and capacity.

Figure 4: In-vessel composting process



Figure 5: Double decker drum composter

Turning units are preferably equipped for batch composting and are highly practical for building and turning 
active compost. Turning units allow appropriate mixing for aeration and speed up composting. 

In-vessel composting can process large amount of waste with covering comparatively less space. To accelerate 
the composting process, just combine the high carbon and low carbon materials together before putting 
them in the composter. Add this mixture to the composter in few batches, spraying each batch with a slight 
mist of water and effective microorganisms.

This method works by feeding organic materials into drum. This process allows good control of the 
environmental conditions such as temperature, moisture and airflow. This composter manually mixes the 
materials to make sure the material is aerated. Ideally, new materials should be added to the composting 
unit throughout the turning or mixing. Generally, the addition of wet materials accelerates the process of 
composting whereas the addition of dry materials slows the process.

Process of In-vessel composting:

Step 1: Identified the size of the composter. A set of drum composter is preferable for the society holding 10 
households with a capacity of at least 300kg each (each having about 4 weeks feeding capacity). 



Step 2: The food waste which comes directly from households and garden area are mixed and fed into the 
composter with some amount of water and EM solution so that the microbes can travel throughout the 
waste. 

Step 3: The composting process will start naturally due to micro-organisms that are already in the waste. 
The material will be broken down by micro-organism and the nutrients will be released. During the process 
temperature will increase leading to killing of the pathogens and weed seeds. The vessel should be moved 
manually with a rotation speed of 3 to 5 rph to make sure the material is well aerated. The process will continue 
for up to 21 days. If the mixture is dry add some water into it and if it is wet add some dead leaves or sawdust 
into it accordingly.

Figure 8: In vessel composter diagram

Step 4: Start using the second drum or vessel for further composting process. Let the first drum rest with 
material for about another 04 weeks till second drum is operational. Once the second drum is filled, take 
compost out of first drum and leave the compost to and open windrow or an enclosed area for approximately 
02 weeks (if desired). The compost is ready for use when it exhibits sweet smell like earth.
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Composting DOs and DON’Ts:

DOs DON’Ts
 » Segregate the waste and keep the kitchen 

(wet) waste separately

 » Keep the composter near the window inside 
the house or in open garden area, in case of bin 
composting method.

 » Mix the variety of vegetable food waste with 
leaves and grass clippings.

 » Keep the pile moist but never soggy

 » While adding food scrap, make sure to cover 
completely the compost pile to avoid attracting 
rodents.

 » Keep rotating the pile once it get full or in 10-
14 days.

 » Always keep your composter in a shady and 
airy space

 » Don’t add meat, oil, dairy product, and fatty food 
to the compost pile because these food scraps do 
not decompose easily and will attract animals.

 » Don’t expose to direct sunlight and rain.

 » Don’t use weeds which produce ample seeds 
because they might not be killed during the 
process of composting.

 » Don’t use pet feces or litter. Although they can 
breakdown in compost, they also foster bacteria, 
germs, viruses and parasites.

Symptom Possible causes Possible solutions
Composter is not heating 
up at all

Not producing or getting 
enough nitrogen.

Mix fresh greens such as grass clippings, manure, 
or food scraps.

Smells like rancid butter, 
vinegar or rotten eggs 

Not enough oxygen, either 
too damp or compacted

Add fluffing materials to oxygenate the waste. 

Add coarse dry materials like leaves as needed to 
soak up excess moisture. 

If odor is high, cover with a layer of newspapers 
and/or coarse dry materials and allow composter 
to mature before turning.

Smelling like ammonia Carbon is not sufficient Add brown materials such as ashes and woods 
and ventilate. If odor is high, cover and allow 
composter to mature before turning.

Attracting pets, flies or 
other pests

Inappropriate materials like 
meat, oil, bones, etc. or food 
are too close to surface.

Use a rodent-resistant bin or Dispose of meat 
and oil or cover kitchen scraps with dry soil.

Infested with fire ants Either it is too dry or not hot 
enough or food is placed 
too close to surface.

Spray ant mounds with compost tea sweetened 
with feed-grade treacle. Distribute low-toxicity 
fire ant fodder for major infestations and carefully 
rebuild the composter.

Troubleshooting of Composter:



Applications: 
High quality compost can be useful in applications such as agriculture, horticulture, landscaping and home 
gardening. Medium quality compost can be useful in erosion control and roadside landscaping. Low quality 
compost can be useful to cover landfill or in land reclamation projects.

We hope this guide has been useful to you in knowing home composting methods. In case you have any 
further query, please email us.
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