
Composting Workshop 

I. Introduction: Why compost? 

A. Recycling – reduces waste in landfills and benefits the local ecosystem 

B. Utility – good for gardens and lawns, promotes healthy soil ecosystems  

C. Fun?  

 

II.  Components of good compost 

A. Humus – highly complex organic compound that is very beneficial to soils 

B. Moisture – essential to microbial activity 

1. Compost should be 40-60% moisture for  

2. If too moist, compost will be anaerobic (bad) 

C. Air – essential to aerobic organisms (good) for aerobic respiration 

1. Good aeration means the fastest and most optimal decomposition 

2. O2 is the most commonly used electron acceptor for cellular respiration but there 

are others (SO4, NO3- , CO2) used in anaerobic respiration (bad) 

3. Anaerobic respiration = bad smells and nutrient loss 

a) Sulfate reduction yields H2S (sulfide gas –smells) 

b) CO2 reduction yields CH4 (methane gas – smells) 

c) Nitrate reduction yields NH3 (ammonia gas – smells) and N2O (nitrous oxide – 

odorless) 

D. Nutrients in compost 

1. Nitrogen (N) – Essential for amino acids and other organic compounds, especially 

chlorophyll.  

a)  SOURCES: coffee grinds, legume residue, manure, blood meal, urine 

2. Phosphorus (P) – Integral component of DNA and cell membranes. Important for 

flowering.  

a)  SOUCES: Rock phosphate, bone meal, manure, apples 

3. Potassium (K) - Important for cell growth and differentiation, component of cell 

walls. SOURCES: Potash, manure, banana peels, K-feldspar 

4. Sulfur (S)- essential protein component.  

a)  SOURCES: Sulfur, manure, scraps from the cabbage family, environmental 

deposition 

5. Calcium (Ca) – Component of cell walls, important for plant defense and fruit 

formation.  

a)  SOURCES: lime, eggshells, (soil parent material?), bone meal 

6. Magnesium (Mg) – key component of chlorophyll, catalyst for reactions 

a) SOURCES: dolomite lime, green crop residues such as grass clippings.  

 

III. How to build good compost 

A. Site location 

1. Easy access for additions and removals 



2. Access to water – important in dry weather 

3. Away from houses (flies, pests) 

4. SHADE – it is good to have natural shade for the pile if possible 

5. Downhill from houses, uphill from gardens (if possible): leachate can benefit 

gardens but may offend residents 

6. Wind protection, especially from the North, is helpful if possible but southern 

exposure is good. 

B. Carbon to Nitrogen ratio (C:N) determines speed of decomposition and nutrient (N) 

value of final compost 

1. Should be around 30:1 

2. Attained by balancing greens and browns  

C. Greens 

1. High N materials: kitchen scraps, lawn clippings, manure, crop residues of legumes, 

animal remains 

D. Browns 

1. Low N materials (high C): straw, newspaper, cardboard, woodchips, sawdust, most 

plant residues 

2. Wood* has a high C:N ratio (mostly cellulose and lignins) 

a) Hardwoods have lower C:N ratio (~100:1) – Decompose faster 

b) Softwoods have higher C:N ratio (~400:1) – Decompose slower 

E. How to balance greens and browns 

1. Estimate: Add roughly equal volume of browns with greens, leaning slightly toward 

more browns than greens  

2. Formula: Use table 4 (laborious and useful mostly for large scale) 

3. Intuitive: Best way for an individual household, developed over time  

F. Condition of materials – The finer the pieces of material are, the greater surface area 

microbes have to metabolize, and the faster decomposition occurs. 

G. Water (40-60%)  

1. Too little: slow/little decomposition 

2. Too much: anaerobic conditions = nutrient loss and odor 

3. Compost should feel moist but should NOT drip when squeezed  

4. Compost should be covered with either a shade cloth or plant residue (straw, 

leaves, grass clippings). This keeps in moisture and excludes flies. 

H. Temperature 

1. 90 to 160 degrees 

2. At higher temps more pathogens and weed seeds are killed  

3. At lower temps more beneficial bacteria are active 

I. pH 

1. Usually want neutral to slightly acid pile. (5.5-8)  

2. Not something that is usually monitored. If composting conditions are good 

(aeration, C:N ratio, proper moisture), your compost should establish a normal pH 

on its own.  



3. Liming materials: eggshells, lime* NOTE: Lime should be avoided because it favors 

the release (loss) of gaseous N.  

4. Low pH = anaerobic conditions, odors 

5. High pH = slower/suboptimal decomposition 

J. What to put and what not to put in 

1. Kitchen waste (vegetabes) 

a) Most kitchen waste is fine for composts, but beware of large quantities of citrus 

because it is difficult to decompose (produces antibiotic fungi), and it can acidify 

a pile.  

b) There should not be more than 10% citrus 

2. Kitchen waste (meat and dairy) – very low C:N ratio 

a) Contrary to common belief, meat and dairy are ok to compost, but be certain to 

BURY them in the pile with a high C:N material such as straw, newspaper, or 

woodchips – at least twice the weight of the meat/dairy. 

b) Avoid putting in meat/dairy by itself. 

c) Spoiled milk can be added by digging a hole, pouring it in, and burying (prevents 

flies) 

d) The major issues with meat and dairy waste are that they attract pests and can 

also lead to anaerobic and VERY smelly compost if added alone.  

3. Lawn waste 

a) Grass clippings are excellent for compost, and can be added by themselves. 

Clippings are also a great covering material. 

b) Dead annuals should be chopped up, and are good to mix in the pile, or used as 

covering. 

4. Wood  

a) Do not use logs or intact branches.  

b) Wood chips are okay in small quantities (<30% of the pile). AVOID softwood 

chips  

c) It is better to avoid wood if possible because it takes much longer to 

decompose, and the resulting compost will not be as rich in the short run. 

IV. The composting process  

A. Easily accessible nutrients (low C:N ratio) 

1. The most accessible carbohydrates and nutrients (C:N < 30:1) are assimilated into 

the food web first: sugars, fats, proteins, cellular components. These are the energy 

sources and nutrients of the animals and microbes that inhabit the compost. They 

also provide most of the nutrients that plants will use. 

2. Bacteria and macro/meso/microflora are mostly responsible for this process. 

B. Difficultly accessible nutrients (High C:N ratio materials) 

1. Substances with high C:N ratios persist longer. Ex: cellulose, lignins, tannins.  

2. Fungi are the major decomposers of these substances 

a) Usually through the release of acids and enzymes such as cellulase.  

b) Lowers the pH of the compost 



c) High C:N materials are used for energy (carbs) and building blocks 

3. It is difficult to fully decompose these materials, and humus is left over. 

4. Humus: highly complex organic molecule that improves overall soil health 

a) Has a high nutrient and water holding capacity 

b)  Has good pore space - can improve soil structure.  (aeration, water retention) 

c) Increases soil pH buffering capacity 

d) Provides food and energy sources for compost flora 

V. Types of composting systems 

A. Pile – oldest, simplest form of compost 

1. Benefits 

a) Requires no retaining structure 

b) Easiest to make 

c) Requires physical effort to turn  

2. Drawbacks 

a) More prone to smell if inadequately aerated  

b) Requires physical effort to turn 

c) May appear messy 

3. Special considerations 

a) It is good to dig a hole and bury new additions to the pile: this ensures better 

decomposition and requires less turning 

b) If new material (kitchen scraps) is added to the top of the pile it should be 

covered with a low C:N mulch to keep in moisture 

4. Harvesting mature compost 

a) Front to back – new materials added to front, mature compost harvested from 

back. 

- After mature compost is harvested, pile is turned over and pushed back to 

fill in empty space and then covered  

b) Multiple piles (larger scale): if dealing with a large quantity of regularly added 

materials, it is good to have several piles built.  

- Build a new pile every three months, allowing the older pile to sit for about 

two months after completion, then turn the pile and allow to sit for another 

month or two before harvesting 

B. Cage: three-sided pen enclosing a pile 

1. Can be built (three pallets or slatted boards)or purchased 

2. Benefits 

a) Can build a taller pile (because of retaining walls) 

b) Neater appearance 

c) Helps keep pests out 

3. Drawbacks 

a) Only access from one side 

b) Wood decomposes over time and needs to be replaced every 5-10 years 

C. Barrel: rotating horizontal drum (usually purchased)  



1. Benefits  

a) Faster decomposition, better aeration 

b) No turning with shovel  

2. Drawbacks 

a) Limited volume 

D. Vermicompost: low temperature compost that uses special earthworms - (Eisinia 

foetida), aka “red wrigglers” that feed on fungus and microbe-digested material 

1. Benefits 

a) Faster decomposition 

b) Can be done indoors in a rubbermaid container with holes  

c) or outdoors – If E. foetida persist in the local environment they will migrate to 

your compost pile.  

- Works well in a “front to back” pile placed in a trough 

2. Drawbacks 

a) Worms are more sensitive to environmental conditions (anaerobic, saturated 

compost can kill or expel worms 

b) Weed seeds and pathogens not killed because it is a low-temperature 

composting  

3. Special considerations 

a) Worms can be purchased online or acquired from a local vermi-composter 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure 1. Compost organisms 

 

 

 

 

 

 

 

 



Figure 2. Inputs and Outputs 

 

Figure 3  

 

 

 

 

 

 



Figure 4. C:N Ratios of different materials 

 

RESOURCES 

1. Cornell Home Composting publication: http://cwmi.css.cornell.edu/compostbrochure.pdf 

2. Composting construction and troubleshooting: http://aces.nmsu.edu/pubs/_h/h-110.pdf  

3. Vermicomposting: http://aces.nmsu.edu/pubs/_h/h-164.pdf 

4. Online source of Red Wrigglers: http://www.unclejimswormfarm.com/ 

5. Energy Bulletin article on Phosphorus: http://www.energybulletin.net/node/42388 
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