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Compost 101

“The product manufactured through the 

controlled aerobic, biological decomposition 

of biodegradable materials.”



Compost Technology Types

Windrow Pipe-on-Grade ASP Sub-Grade ASP Hybrid Model



Windrow Composting

• Windrows vary in size based on 
equipment (i.e., windrow turner)

• Piles are manually aerated through 
turning

• Typical retention time ranges from 45 
to 90 days



Windrow Composting

Pros:

• Simple to deploy and monitor.

• Minimal capital investment and 
equipment requirements.

• Proven, widely-used technology.

Cons:

• High potential for odor emissions.

• Requires more space compared to 
forced aeration system.

• Longer retention time.



Pipe-on-Grade
Aeration Systems

• Forced aeration via 
perforated pipes 

• Pipes installed at 
grade; placed under 
the compost heap

• Typical retention time 
ranges from 42 to 56 
days



Pipe-on-Grade ASP
Pros: 

• Better odor control than windrow composting with 

inclusion of compost cap or geocover

• Faster retention time than windrow composting

• Lower capital cost than subgrade ASP

• Flexibility: Pipes can be adjusted and removed as 

needed.

Cons: 

• Higher Operational Costs: Pipes need to be manually 

placed and removed before and after each composting 

cycle, which adds labor and time. 

• On-going Maintenance Requirements: Pipes are more 

prone to clogging and may require frequent inspection 

and maintenance



Sub-Grade
Aeration Systems

• Forced aeration via perforated pipes 

• Pipes installed below grade with 
leachate collection system

• Typical retention time ranges from 42 
to 56 days



Pros:

• Better odor control than windrow composting with 

inclusion of compost cap or geocover

• Space-efficient with reduced labor needs

• Consistent aeration and improved leachate 

management.

• Durable and lower maintenance over time.

Cons:

• High capital costs.

• Complex setup, less flexibility for reconfiguration.

• Potential drainage challenges; requires regular 

inspection to prevent clogs.

Sub-Grade ASP



Hybrid Approach (ASP + 
Windrow)

• Active composting system uses forced 
aeration

• Curing composting system uses 
traditional windrow system

• Typical retention time ranges from 45 
to 60 days



General Acreage 
Requirements by 
Technology

Based on 100 TPD / 30,000 TPY 

• Windrow Composting ~ 5 acres

• Pipe-on-grade ASP ~ 4.5 acres

• Sub-Grade ASP ~ 3 acres

• Hybrid Model (active subgrade ASP + 
curing windrow) = 1.5 acres + 3 acres 
~ 4.5 acres

*Does not include material receiving, mixing, grinding, 
screening, storage, or auxiliary activities (admin, 
maintenance, access roads)



Comparative Matrix

Technology Windrow Pipe-on-Grade ASP Sub-Grade ASP Hybrid

Advantages • Lowest Capital Cost

• Easy to Operate

• Scalable and Flexible

• Improved Odor Control

• Low Capital Costs

• Faster Retention Time

• Improved Odor and 

Leachate Control

• Faster Retention Time

• Lower Operational 

Costs

• Varies, but typically 

selected to find a middle 

ground either due to 

financial or operational 

limitations for the listed 

advantages and 

disadvantages 

Disadvantages • Requires Largest 

Acreage

• Longest Retention 

Time

• Traditionally Most 

Odorous 

• Potentially Higher Air 

Quality and Leachate 

Concerns

• Highest Operational 

Costs

• Maintenance costs from 

piping clogs

• Highest Capital Cost

• Maintenance costs 

from piping and 

leachate clogs



Compost Technology 
Design Considerations

• Feedstock Sources and 
Contamination

• Site Characteristics

• Product End Markets



Feedstock Sources and 
Contamination

• Voluntary Program: Very clean

• Self-haul/Landscapers: Very clean

• Residential Stream: 

• Greenwaste Only: Typically, low contamination

• Greenwaste with Foodwaste: Typically, low 
contamination with low quantities of food waste

• Commercial Stream:

• Mandated: Highly contaminated

• Voluntary: Low to Moderately contaminated

• Industrial: Very clean



Site Characteristics

• Location 

• Zoning

• Sensitive Receptors

• Available Feedstocks 

• Permits

• Land Use

• Air, Water, Solid Waste

• Design Considerations

• Water

• Geotechnical

• Drainage

• Control Technologies (odor, emissions)

• Utilities 



Compost Product End 
Markets

• Agriculture:

• Enhances soil fertility and structure. 
Popular in organic and conventional 
farming.

• Landscaping and Horticulture:

• Used as soil conditioner for residential 
and commercial projects. Key sectors 
include municipal parks and nurseries.

• Mulch and Top Dressing:

• Provides ground cover for weed 
suppression and moisture retention. Used 
in gardens, golf courses, and athletic 
fields.



US Composting Council 
Seal of Testing Assurance 
(STA) Certified Compost

• Regulatory Permit 
Compliance

• Use Certified Labs for 
Product Testing

• Meet EPA Testing Limits

• Pathogens

• Heavy Metals

Source: www.compostingcouncil.org
Source: www.compostingcouncil.org
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