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Composting is the controlled
aerobic biological conversion of

manure and other agricultural
wastes into a stable material.
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Presentation Notes
Welcome---  This is the first in a series of East National Technology Support Center net-meetings. We hope this method of communicating will help to fill the gap due to the expense of having meetings that require travel.
I’ve blocked out some time at the end of the session for questions.  Because we have so many people on line, you’ll need to ask your questions by typing them into the box at the bottom of your screen.  It looks grayed out, but click in the box and a cursor appears.  Type your question, then hit “ask” and I’ll see it.
If you are a CCA watching this for credit, don’t forget to send in your sign-in form on time.
This presentation will be archived to an FTP site along with the PowerPoint and my notes. There will also be several Manure Management Information Sheets on composting manure at the site.  They have much more detail about nutrients, planning considerations, and methods than I can cover in this hour.
OK, let’s start! Today’s topic is manure composting.  We’ll start with an overview of the life inside the pile, look at different methods of containing the compost, and then go over some environmental issues associated with composting.  
We’re probably more familiar as conservationists and engineers with using composting to dispose of mortality than using it to treat manure, so today is for manure treatment. I’m not planning to discuss mortality composting today– that’s a subject all on its own. 


Composting Rules

C:N from 25:1 to 40:1
Moisture ~ 40 to 65%
Oxygen > 5 ppm

Temperature 130-160 °F for
total of 5 days
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Composting is one of the treatment components– a treatment unit process-- in a manure management system, used to convert manure and other organic material into stable products.
The conditions needed for composting– C/N ratio from 25 to 40, moisture between 40 & 60%, and enough O2-- are all targeted at keeping the right micro-organisms happy at the right time. 
Carbon and nitrogen need to be in a ratio that will allow the bugs to eat, grow, and multiply without generating excess waste gases.
Moisture is necessary for the bugs to thrive because they actually live in the films of moisture on particles of manure.
Composting is aerobic, so the pile has to breathe.
The temperature range is not something we supply to the pile, but what the pile must produce to destroy pathogens and weed seeds.



Why do it?
« Dry matter/volume reduction ~ 50%
« Cheaper transportation
« Land apply at farmer’s convenience
~ Reduced odor
« Reduces fly and disease problems

-~ Enables P removal from farm

« Can help manage storage capacity
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Why go to the trouble and expense of composting manure?
Most farmers go into composting to make their manure into something that’s easier to deal with than raw poop.
---The volume of the original manure solids can be reduced as much as 50% or more, and because moisture is driven off, will also weigh significantly less.  This makes the material less expensive to transport. It can be spread whenever the conditions are right. Compost can be spread with any sort of solid manure spreader.
---It can be taken to distant fields that can use the P.  Or, it can be sold off the farm entirely, so it gives a farmer more nutrient management flexibility. 
---The operator can expect a reduction– probably not total elimination--- of flies, odors, pathogens, and weed seeds.
---Removing solids from the waste stream for composting may reduce manure storage needs, or may not. (Solid separation reduces lagoon storage needs by only 5% or less.)
Notice that “Making money” is not on this list. It’s certainly possible to sell compost, but a person does not necessarily make a profit on it and it should NOT be the primary reason for choosing to compost manure.



What’s in the pile?

- High-nitrogen material [“greens”]—
+« Manure- Dairy, beef, horse, poultry, swine
« Hatchery waste- shells, washing, rejects
« Food processing waste (vegetable or fruit)
« Fish processing waste

- High carbon material [“browns”]---

- Yard trimmings, leaves, woodchips

- Sawdust, shavings, straw, old hay, seed cleaning
waste

- Shredded Paper and Un-waxed Cardboard
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We’re focusing on manure today, but many other materials can be co-composted with manure; often these other materials supply the carbon that high-nitrogen manure is lacking, or provide a bulking agent for manure that is too wet. Bulking agents are large-particle wastes like wood chips or shredded cardboard that increase porosity and help balance moisture.  Manure by itself tends to be too compact, too wet, or lacking in pore space.
If you use wood chips, they can be screened out & re-used several times.  Most other bulking materials will decompose with the manure.
If a farm composts material that comes from off-site, in most cases permits will be required.  The operator should be careful to negotiate a continuous source of material that meets their needs, and should specify the nature of the material so they don’t inadvertently become responsible for waste that’s hazardous or in some other way will jeopardize the composting operation.
The partnership can work the other way, too; you can send the manure off-site to be composted by another entity.


Controlled
aerobic
biological

decomposition ;

BIOLOGY
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If you understand a little about the biology and chemistry of what’s happening in the compost pile, you can tinker with the process to make it work better.
Composting is essentially the same as natural decomposition or rotting, except that it’s controlled and  accelerated by mixing organic waste and other ingredients under optimal conditions to maximize microbial growth.  
Remember that composting organisms require adequate nutrients, oxygen, and water.  So, we manage the process by controlling  carbon-to-nitrogen ratio, oxygen supply, and moisture content. We can also manipulate the temperature regime to some degree by changing the size or shape of the pile, frequency of turning it, by covering it, or  adjusting the air flow in forced air systems. 


The process
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OK, Let’s talk about the actual composting process– what goes on in the dark inside the pile.
Hundreds of different microorganisms occur in compost piles, coming from the manure itself and the surrounding environment.  They’re classified into three categories according to temperatures they favor: 
Psychrophilic – less than 40oF
Mesophilic – 40 to 100oF
Thermophilic – 100 to 150oF
Once conditions get over 160 degrees, bugs start dying off, because that’s the temperature at which proteins start to come apart (think of your barbecue meat thermometer– meat’s cooked from 160 to 180 degrees, except for rare steaks.)
What happens in a nutshell---
Fresh organic matter + O2 = [is converted to] Humus-like substances + CO2 + H2O vapor + Energy (heat) + mineral products


Psychrophilic-mesophilic-- Microbes multiply
exponentially; give off heat; pile warms up.

Thermophilic or “hot” phase -- Bacteria
consume ‘easy’ food; pile heats rapidly; H,O,
heat, CO, given off in large amounts.

Cool-down — Microbes run out of food and/or
oxygen; pile cools; may be re-activated by
turning, introducing air, and/or adding water.

Curing - At ambient temps; actinomycetes and
fungi/ multiply; slow breakdown of cellulose &
lighins. Humic compounds form. Mineralization
of N to NO3.
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Once conditions are right, bacteria that are happy at ambient temperatures take off & grow. The pile will start to warm up inside, and the compost mass insulates & contains the heat.
As the heat climbs, the cool-temp bugs stop growing and the mid-temp bugs start to multiply. The high-temp bugs take over as the pile reaches peak heat.  This heat comes from the metabolic processes of the bugs, just like we humans can heat up a crowded elevator.
During this hot phase most of the action is from bacteria. When the bugs run out of food or oxygen, the pile cools down and is ready to turn. (This is why static piles, that don’t get turned, need a really good mix of materials– so the composting will be complete.)
After the heating cycles are done, the actinomycetes and fungi start working on what the bacteria have left for them, and the curing phase starts.
Curing or maturing is a critical phase that follows thermophilic composting. During this period, which may last for several months, actinomycetes and fungi slowly break down the remaining digestible material.  There is no set point when compost is “finished.”  
Compost is stable when the pile stays at ambient temp even when it’s turned, the material in  the pile is dark brown or black and earthy smelling, and the original materials are no longer recognizable. You can check for compost maturity with a Solvita respiration kit that costs under $100. 
Temperature has to be monitored even if nothing else is checked.  Digital hand-held compost temp probes are available for under $200 and analog thermometers for less than $50.  You can also monitor oxygen, moisture, and CO2 relatively inexpensively. 



=
Bacteria,

actinomycetes,
fungi ‘

How to eat
something bigger
than you are.....
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There are three classes of microbes working in a compost pile: bacteria, fungi, and actinomycetes. Actinomycetes are large bacteria that have hyphae—threadlike growths—like fungi, but are single-celled. They can eat larger molecules and more complex materials than bacteria. The bacteria may be anaerobes, aerobes, or facultative anaerobes. Fungi are all aerobic.
Lots of complex, dynamic communities develop in response to different levels of temperature, available food, moisture, oxygen, and pH.  The populations are constantly changing; if we could see them it would look like Grand Central train station in NYC.  
Easily degradable material has low molecular weight and simple chemical structures.  It’s water soluble and can pass easily through  the cell walls of  bacteria, so it gets metabolized, or ‘eaten’, by a broad range of non-specialized organisms, mostly the bugs that are already in the manure.
As  the supply of “easy” food diminishes, more specialized microbes start feeding on the higher molecular weight, long chain chemical structures that can’t pass through  cell walls.  These bacteria, and some actinomycetes, secrete enzymes that dissolve the food into smaller pieces.  Some bacteria that can’t produce  enzymes lie in wait for these tasty morsels  like hyenas at the lion feast.

http://www.denniskunkel.com/PublicHtml/n_StockSearchResults.asp?Category=Fungi_and_Slime_Molds&ImageNumber=&Keyword1=fungi&Keyword2=&Keyword3=&EduSearch=Search

=
Respiration
- Oxygen in — bugs oxidize carbon sources

- Energy used to build cells

. CO2 and heat out
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Composting needs oxygen because the bugs use it in respiration, just like we do.
AEROBIC RESPIRATION is “better than” anaerobic respiration or fermentation for composting because it’s more efficient, generates more energy, operates at higher temps, and does not produce as many bad-smelling compounds. Aerobic microorganisms use oxygen as O2 to liberate  energy from  carbon sources, the “C” in C/N, producing carbon dioxide and water. This process gives off a lot of energy as heat. 
Aerobes use a greater variety of materials as sources of energy than anaerobic organisms or fermenters, resulting in more complete degradation and stabilization.  Basically,  the process is not as picky as anaerobic digestion.


] Starters & Inoculants—do you

really need them?

« Microbes & Enzymes

« Lime & fertilizer

« Foo-foo dust

« No need for steamed worms!
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Starters, or inoculants, contain microbes and/or enzymes. They are added when the pile is mixed.  The directions may call for adding as much as 10% of the total volume of manure to be composted. 
Introducing  microbes to  the initial compost mix is supposed to cause vigorous microbial activity to begin immediately. But– there’s a wide range of  bug populations in any pile. Microbes are not the same from one feedstock to another. An  inoculant won’t benefit the process unless  it  has exactly the right microbes. Inoculants are only useful if they supply necessary microbes that are not already present, or introduce bugs that are more effective than the existing ones. 
Enzymes break down  large organic molecules. The right enzymes are difficult to pinpoint because of the variability of organic materials and environmental conditions. Enzymes denature, or come apart, at high temperatures. The enzyme make-up of a pile is constantly changing.
Additives are materials added to  the initial mix to adjust  C:N ratio or pH.
Nitrogen fertilizer may be added to  compost to adjust  the C:N ratio in high-carbon mixes without altering  the moisture content. The drawback is that chemical nitrogen  is available at  a faster rate than  organic C. This can result in ammonia losses or high-nitrogen leachate escaping from the pile.
Adding limestone is no longer considered necessary since the microbes function well with a pH range anywhere from 4.2 to 7.2. Compost will naturally become less acid as it matures. Adding lime can also promote the conversion of  NH4 to NH3 --which is not good.
If you want to try any of these products, test them under field conditions by inoculating one pile & using another pile as a control. Monitor the temperature and final product to see if  the starter performed as claimed.
The simplest & probably best inoculant  is your own finished compost, already impregnated with the microbes that work in your situation.
Worms can’t stand the high temps of composting, so don’t add them.  We have an info sheet on vermiculture we can send you  if you’re interested in using worms to consume manure.


METHODS

Windrows-
turning
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Now I’ll show you some common methods of containing compost.
Static windrows are built of thoroughly mixed materials, preferably covered with  layer of finished compost. They are not turned after building. Pipes run under windrow, on top of a porous medium, and carry air into the pile.
Passively aerated windrows have pipes running underneath but no blowers. Air moves through the pile by convection.
Actively aerated windrows have pipes running underneath attached to blowers that force air through the pile (either sucking or blowing).  Exhaust air can be filtered through a biofilter or diverted to transfer heat for another use.
Turned windrows are mechanically mixed several times during composting. Turning introduces air and improves porosity. More turning =  more rapid composting.
Covered windrows -- geotextiles, fleece, or layers of various organic material can be used to cover the pile to retain heat & moisture, suppress odors, or reduce dust.
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Composting under roof

Forced aeration,
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More systems. {point out features of each picture.}
Pile size is crucial in windrowing; there has to be enough cross-sectional  volume to retain heat, usually twice as wide as high.
The volume and shape of the pile should balance heat generated with heat lost through conduction, convection, and radiation. Carefully planned aeration will eliminate hot & cold spots.
Windrow systems are economical because all they need is the right sort of space and a machine that can turn them.  If you stop composting there’s not a lot that you’re stuck with.
With bin systems there is some sort of structure; the cost will depend on how elaborate, how big, and how many accessories there are.
If a separate building is constructed, plan it so it can be converted to another use later if the operation changes.
Rotary drums– we’ll look at some in a minute-- are expensive, touchy to operate, and while very well suited to certain types of composting, can be hard to unload if you want to change your treatment system.
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Bins, beds, and vessels
“In-vessel” and “bin” mean more or less the same– a pile contained within walls or in a container.  It might be agitated, turned, force-aerated, etc. or not.
Bins -- at minimum will have three sides, like the typical Midwest Planning design.  Bins are usually constructed in series. Residence time is months rather than weeks.
Agitated beds -- long parallel channels, roofed, turning machine runs on tracks.  Forced aeration or non-aerated. 2 to 4 weeks residence, but a long curing period may be necessary.
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Silo or tower – rectangular or cylindrical vertical container. Top-loaded, with bottom withdrawal, auger-fed. Aerated from below. Typical residence time ~ 14 days, and a portion of the volume is removed and replaced daily. After leaving the first silo,  compost is cured in  a second aerated silo or in windrows. 
Tower & silo systems have a small, neat footprint. However, they require conscientious management to keep the mass of composting material from getting compacted.  The material going in at the top has to be very well mixed; what comes out at the bottom has to have spent enough ‘hot’ time in the tower to eliminate pathogens, so the facility has to be sized for material flow and residence time.  These systems are used in Europe, principally for composting municipal waste.
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Composting is a  “Pay me now or pay me later” process. There really are no shortcuts. Three days in  a rotary drum does not make mature compost. While these units are fairly simple in design they can be very expensive, because of fabricating and transporting the drum.
Rotary drum -- Horizontal rotary drum to mix, aerate and move material. Drum mounted on large bearings. Composting process starts quickly; much of high O2 demand materials decomposed in  few days. Further decomposition accomplished in wind-rows or aerated static piles. 
Variations on rotary drum --   Shipping containers, factory roll-offs, inclined drums, etc.  Enclosed composting ideal for mortality disposal as it reduces biosecurity challenges.  
In general,  shorter  active composting time [as little as three days in rotary drums],  longer  curing period.
The HotRot system is an example of a stationary drum with an internal auger that agitates the compost.  It’s a modular system with telemetry & odor control, fed by an augur or conveyor belt into the top of the drum.



Pigs in hoop structure
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Composting bedded v R
pack dairy barn, MN, l":” s

s tilled twice a day
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There is an info sheet on bedded pack composting barns that we can send you. Briefly,
Pigs can be raised in hoop structures deeply bedded (> 18”) with straw, corn stover, other crop residue. Slow decomposition provides warm, comfortable  surface for pigs.  Most manure deposited in one zone while pigs sleep in other zone. No supplemental heat. Composting not finished until the bedding/manure mixed and composted at clean-out. 
Dairy cows can be housed in bedded pack barns. A concrete buck wall contains the sawdust & manure.  The pack is tilled 2x daily to mix bedding and manure.  When the surface gets too moist, additional sawdust is added.  Not complete composting.  Cleanout in spring & fall. If desired, a final composting process outside of barn needed to completely stabilize.
Composting poultry (broiler) litter in-house: Windrow litter inside house at yearly cleanout. Adjust moisture. Use for catastrophic bird loss, ie avian flu.  Completing thermophilic phase ~ 4 weeks in house, depending on # turns, and further 3 to 4 weeks outside.  If finished compost required, further curing needed.
Composting layer manure (high-rise layer units) would save space and time.  Tried with various C sources and NH3-fixing amendments.  Excess NH3 and low C:N ratio are problems.


ENVIRONMENTAL ISSUES

Runoff & Leachate

Phosphorus
*Nitrogen
Pathogens

Air Emissions
Odor

cAmMmonia
*Methane, CO,, N,O
Dust [particulates & pathogens]



Presenter
Presentation Notes
While environmentally friendly in many ways, composting is not free of resource concerns. And---it can smell pretty bad even when it’s working well.
Gasses emitted include: 
Carbon dioxide (CO2) 
Ammonia (NH3) 
nitrous oxide (N2O) 
methane (CH4) 
hydrogen sulfide (H2S)
N oxides (NOx)
Volatile Organic Compounds (VOCs)
Ammonia, H2S, VOCs smell and can be toxic.

Leachate and runoff can carry NO3, soluble P, organic matter.  

Dust from exposed compost windrows can carry odors, nutrients, pathogens, even Aspergillus fungus that causes lung problems in humans. Adequate moisture, covers, and siting with consideration to prevailing winds can reduce dust production.


Phosphorus

+ |t’s still theeeere......

« Concentration increases
because volume decreases

« P taken into bug bodies,
inorganic converted to organic
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As composting progresses to maturity, dissolved reactive and organic P  is bound first into microbial bodies, and eventually into complex humic acids. Some inorganic P such as that in excreted feed supplements is also digested. 
P bound in organic materials is not water soluble until  the material  is broken down again in  the soil environment; it will be released slowly through microbial action when  compost  is land applied.  
NOTE:  While  the amount of total P in  a compost pile will be  the same from beginning to end (unless there are losses in runoff or leachate),  the percentage will increase, because  the volume has decreased.  
The same  is true for potassium.  
Compost should be tested for nutrient content before land applying.


=
Nitrogen Loss
+ Some ammonia will be
produced

« Volatilization rate

depends on pH,
temperature, rate of air

exchange

« Why we care:

eParticulates
Health issues

Atmospheric deposition in
surface water systems
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NITROGEN LOSSES Because of nature of process, composting leads to loss of at least some N.  4% to 70% N loss documented. Potential contamination of ground water, odor problems, low final N content of compost. 
Losses increase with turning frequency. In addition, because turning rebuilds porosity and increases pile aeration, it recharges microbial activity so more NH3 can be produced.  
Leaching N losses are primarily as organically bound N, ammonium ions (NH4+), small amounts of nitrates (NO3–). Greatest leaching occurs during  first 2 weeks. Leaching after that generally after rainfall if  compost facility  is uncovered.  To control, leachate should be collected, used to add moisture to  pile. 
AMMONIA –Majority of  N lost as gas will be ammonia. Losses associated with high temperature, low moisture, alkaline pH. If  C/N ratio too low (not enough carbon),  microbes can’t convert enough energy to incorporate all  N into their cells. In that case  microbes will “eat” all  available carbon, but  excess N  eliminated as ammonia. 
Ammonia losses can be minimized by: 
Thoroughly mixing feedstock in proper proportions (C/N)
Supplying enough oxygen & water
Covering static or passive piles with peat moss or finished compost, to absorb  ammonia as it passes through
For dairy manure, adding superphosphate at 2 to 5% of manure dry weight IF additional P will not be  problem in  finished compost.
Manures high in N ( e.g. poultry litter) sometimes can’t be amended with enough carbon to avoid ammonia losses without exceeding economic feasibility. If serious air pollution issue,  exhaust air from composting can be scrubbed or filtered to remove  ammonia. 
After land application--More complex forms of N are not immediately ammonifiable, have to undergo conversion into simpler forms to provide plant-available N.  This  is why mature compost will release N slowly or as available NO3, whereas immature compost, if land applied, could lead to considerable N loss through leaching and volatilization of ammonia.



Carbon Loss

+ CO2 major product of bio activity

« Loss of carbon cause of volume and
mass loss in pile

« Rate of C conversion depends on
C:N balance, oxygen, bio activity
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Loss of CARBON as CO2 is highest during  the thermophilic phase because it’s the energy source for the bugs. After reaching maturity, evolved CO2-C generally accounts for  30 to 50% of the loss of the original C, and can range as high as 70%. The rest of the loss may be in methane or volatile organic compounds.




Pathogens

+ Attenuation during composting

« Never say never.... There is
always some risk

« Minimizing risk: get it all hot, get
it hot long enough, let it age
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Manure pathogens can include bacteria, viruses, fungi, and parasites. During composting we want to make conditions lethal for these organisms, and the most reliable way is to expose them to heat.
Most paths originating from animals –the ones that cause disease -  cannot survive above  130 to 160oF. 

You can’t achieve complete pathogen kill unless sufficient time  is allowed for the full effect. Temperature & time are  the main indicators used to verify optimum pathogen destruction.
• All of  the material must be exposed to lethal conditions either simultaneously or successively.
• The exposure must last for a sufficient amount of time to maximize its effectiveness. 
Even the best composting methods have  the potential to leave some material in  pile un-heated or not heated long enough.  Extend  the number of turnings and  the length of the high temp phase to maximize pathogen destruction.


« Why does it
smell?

« Odor
reduction
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Nothing gets the neighbors going like something that stinks.  Composting is not an odor free process. Main compounds responsible involve sulfur, N, and volatile fatty acids. The volatile organic compounds that are biological intermediates in the degradation process--- basically bug farts--- have strong odors. Although  generation of odors generally  associated with anaerobic composting, aerobic also generates odors, including ammonia. 
The air from within the pile has to circulate, so the smells are going to escape. Odors can also travel on airborne dust.
Odor can be reduced to acceptable levels by implementing some or all of the following:
Put the operation in a building.  Drastic & expensive, but everybody in California’s going to have to do this– they can no longer have open-air composting.
Exhaust building air into a biofiltration system. Bio-filters contain a substrate (woodchips, etc.) housing microbes that decompose odorous organic compounds. Because  majority of smelly compounds released during composting are intermediates, they are readily utilized.
Adding  bulking agent & sufficient O2 to the raw manure as soon as possible.
Cover the pile with a layer of finished compost, peat, woodchips, straw, old hay, soil, or a removable fabric cover.


CH,, CO,, N,O

While these are greenhouse
gases, they could occur when raw
manure is land applied-- just a
slower delivery.
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CARBON DIOXIDE –Composting releases CO2 as a consequence of  microbes dining on carbonaceous materials.  Without that, there’s no composting.  If the raw materials were land applied without composting,  the same process would happen over a longer period of time. So, composting is basically a wash in relation to CO2.
METHANE–  Methane (CH4) is produced under anaerobic conditions, and if any portion of  the compost mass  is allowed to “go anaerobic” because of too much water or too little air flow, you’ll get methane. Because the interior of large particles is a low-oxygen environment, even good composting produces a little.  You can also get some during  the rapid thermophilic phase when O2  is being used so fast that places in the pile run out of air. Methane emission can be reduced by aerating, breaking up clumps, avoiding compaction, and not making  the pile too wet.
N2O– To break down protein, amino acids, and urea, aerobic  microbes oxidize NH4 into NO3. One of  the intermediary products of this nitrification is N2O. Small amounts will be released during the thermophilic phase.  N2O is unfortunately 310 times more detrimental than CO2.


Planning Considerations

« Solids separation / drying / mixing
« Material transport

« Machinery movement
« Space

« Labor

« Drainage

« Fire prevention

« Maintenance
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When a producer brings up the subject of composting and wonders if it’s something they should be doing, ask the following questions—
Can you commit to a new activity? It takes the same kind of energy and time to produce quality compost that it does to grow a quality pig or produce good eggs.  Water management, manure handling, bedding, housing, even feed management may need modifications.
Do you have the right kind of manure?  Solids separation, water management, manure collection, even the way the barn is cleaned will all affect the ability to treat manure by composting. You have to be able to get the manure to the right moisture level, aeration capacity, and C/N ratio.
Have you got the space? Include room for equipment movement, leachate capture, piles of maturing compost, and storage for raw materials, especially bulking agents like woodchips or sawdust.  If compost will be marketed, add product handling and storage space and a way for the customers to get to the product.
Do you have the time? Compost has to be managed, and it does take time.  In addition to building piles and turning, there’s taking temperatures, checking and adding moisture, sampling for nutrient testing, and pre-market handling.
Do you have a good location?  The pile, bin, or container needs to be in a dry, relatively level area with good drainage, provision for capturing leachate and runoff, and a water source.
Who’s going to do the work?  Bins, equipment, pads, and other components have to be maintained, and the area around the composting facility kept free of weeds, disease vectors, and pests.
What will you do with the stuff?  If the answer is “sell it”, there’s a whole discussion on marketing and finding enterprise partners that needs to take place.






I’ve got compost--- now what?

+ Using compost on-farm

Bedding
Soil amendment/fertilizer

+« Marketing
Local, casual markets
Competing with the big boys
Screening, packaging, etc.
Making other products
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Regardless of the methods used or the time it takes, there is little chemical or biological difference in the end product when compost is fully mature. 
For land application:  appearance, texture, even maturity may not be critical. Reduced pathogen risk, reduced weight & volume, and stability may meet operator’s needs.
Bedding:  compost must be fully mature to use as dairy bedding, or cows will have problems. Either use the solids raw or commit to full composting.
For marketing:  the customer will look for uniform, finely textured, mature material-- no bad smells, consistent product throughout, won’t heat up when moistened, won’t have any viable weed seed or dangerous plant or animal pathogens. You need to be able to screen the material, load into buyer’s trucks, perhaps bag and label it– all involves expense & planning.
Selling compost to local folks in pickup loads isn’t hard, but competing with commercial suppliers takes time and a level of effort many farmers don’t have.
Entrepreneurs have turned compost into COWpots, paper, and even plastic. Most compost is still land applied, however, whether the land is rural or urban.


Where to go for more info...

http://www.info.usda.gov/CED/ftp/CED/neh637-ch02.pdf
[Chapter 2, National Engineering Handbook]

http://www.ams.usda.gov/INOP/index|lE.htm [USDA
National Organic Program]

Bill Boyd — william.boyd@gnb.usda.gov
or 336-370-3334

Manure Management Information Sheets:
#1- Composting Manure-What Goes on in the Dark
#2 — Managing for Better Compost
#3 — Composting Bedded Pack Barns
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