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STATEMENT OF PURPOSE
A lack of composting capacity in Alberta has led to challenges for both municipal, and Industrial, Commercial and
Institutional (ICI) organics diversion programs. But it also offers opportunities — opportunities for landowners who
are interested in composting; managers who are looking to improve sustainability; and municipalities interested in
collaborating with farmers to recycle community organics in a sustainable manner.
This guide was developed in support of a circular economy in the province, and it is hoped that it will:
1. demonstrate the value in composting operations to municipalities, and residents.
2. encourage landowners to consider on-farm composting.
3. provide interested landowners with the resources they need to get started.

BACKGROUND INFO
In 2019, with funding from the governments of Canada and Alberta through the Canadian Agricultural Partnership,
the Recycling Council of Alberta (RCA) initiated a study of the benefits of directing organic waste generated in
urban communities to land application on farmland. The first part of the project involved collaborating with staff
and students at Olds College to study a successful compost operation, while also identifying opportunities and
barriers to broader adoption of composting organic waste from urban communities to the farm.
In 2020, the RCA used the information from Olds College to develop a Case Study on the Stickland Farm operation
near Penhold, AB.
In early 2021, this guide was developed as an introduction to farmers, ranchers and landowners who may be
interested in learning more about the opportunities of composting organic waste.

This project has been made possible in part by the Government of
Canada and the Government of Alberta through the Canadian Agricultural

PARTNERSHIP*

Thank you, to our many CONTRIBUTORS, including (but not
limited to): Brian Stickland and the Stickland family,
Scott Gamble, John Paul, Olds College, and the On-Farm
Composting Project Team.
*Opinions expressed in this guide are those of the author and not necessarily those of the Government of Canada,
Government of Alberta or our contributors. The Government of Canada, Government of Alberta and its directors, agents,
employees, or contractors will not be liable for any claims, damages, or losses of any kind whatsoever arising out of the
use of, or reliance upon, this information.
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INTRODUCTION
The purpose of this guide is to provide a foundation for landowners interested in composting organic material from
surrounding communities for use on their farms. It provides operational information from one farm that is already
successfully processing community organic waste, as well as other suggestions and considerations for anyone
interested in starting a similar operation. We have highlighted some of the key regulatory requirements contained
in Alberta Environment’s draft Code of Practice for Compost Facilities, as well as the Nutrient Management
Guidelines.

WHAT IS COMPOSTING?
Composting is the process by which materials biodegrade through the action of naturally occurring microorganisms.
The resulting compost is used as a soil amendment to provide organic matter and nutrients for soil.

BENEFITS TO COMPOSTING COMMUNITY ORGANIC WASTE ON THE FARM
Composting community organic material on the farm is a viable processing solution that provides economic,
environmental and social benefits. These benefits extend far beyond the crop field. Composting also diverts organic
waste from landfills, replenishes soils, revitalizes water sources, and fosters food security.

A COMPOSTING CYCLE THAT
BENEFITS EVERYONE
Compostable material containing
nutrients and organic matter is
delivered to the farm.

MILK

LK

MI

MILK

MILK

Once composted into a rich soil amendment, material is combined
with farm soil to improve its health, helping production of
nutritious
food for our communities.
K
MIL
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COMPOSTING BENEFITS OUR FARMS
On the farm, compost boosts crop growth and
vigour by improving the physical, chemical and
biological properties of soil.
Applying compost improves the physical
properties of our soil by:

Yard and
Veggie Waste

• increasing moisture-holding capacity of the soil to
allow crops to weather dry periods;

Food Scraps

• improving soil structure by decreasing bulk
density which allows better root penetration; and
• holding soil particles together, reducing soil loss
through erosion by wind or water.

Animal Manure

COMPOST

Applying compost improves the chemical
properties of our soils by:
• adding valuable nutrients such as nitrogen,
phosphorus, potassium, micronutrients and trace
elements,
• increasing the organic matter in soil,
• reducing the need for inorganic fertilizers,
• increasing the pH buffering capacity of our soil,
• reducing the impact of high salt levels in some of
our soils.
Applying compost improves the biological
properties of our soils by:

• Increased moisture• Increased microbial
holding capacity
and biological life
• Increased soil
in the soil
porosity
• Provides valuable • Increases soil
• Balances soil pH
nutrients for plant
carbon
• Reduces impact of
growth, including • Increases disease
high salt levels
micronutrients
resistance

• increasing the numbers of microbes that improve both the chemical and physical properties of our soil,
• enhancing microbial diversity in soil which reduces the risk of soil borne diseases in our crops,
• increasing crop vigour by providing nutrients and enzymes provided by soil microbes.
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COMMUNITY BENEFITS
Composting benefits our communities by:
• Providing a beneficial and cost-effective end-use for our organic waste;
• Diverting organic waste from landfills, which reduces airspace consumption,
and reduces methane emissions;
• Decreasing water consumption through reduced need for irrigation;
• Helping our communities meet our greenhouse gas reduction goals; and
• Enhancing our local food security.

According to the Cities and Circular Economy for Food report, composting can: generate benefits
worth USD 2.7 trillion a year in 2050. On the environmental side, annual benefits could include
reducing greenhouse gas emissions by 4.3 billion tonnes of CO2 equivalent and avoiding the
degradation of 15 million hectares of arable land. The health benefits are mostly driven by the
reduction in health costs associated with pesticide use with estimated savings of USD 550 billion as well
as a reduction in antimicrobial resistance.

Source: Cities and Circular Economy for Food

ENVIRONMENTAL BENEFITS
Composting benefits the environment by:
• Decreasing greenhouse gas emissions that contribute to climate change;
• Increasing carbon sequestration in our soils;
• Increasing organic matter in our soils, thereby mitigating the impact of toxic substances;
• Recycling phosphorus, which is a finite resource, and when badly managed may contribute to pollution in our
streams and rivers;
• Recycling nitrogen, reducing the potential negative impacts of excess nitrogen in our air and water.
Creating a circular economy for our food supply (where excess organic matter and nutrients in our food can be
efficiently recycled to benefit our soil) has substantial economic benefits.
As outlined by the Ellen MacArthur Foundation, the three ambitions of a sustainable food system include: growing
food locally and regeneratively, designing and producing healthier food products, and making the most of food.

Looking beyond the current take-make-waste extractive industrial model, a circular economy aims to
redefine growth, focusing on positive society-wide benefits. It entails gradually decoupling economic
activity from the consumption of finite resources, and designing waste out of the system. Composting
is an example of circulating biological nutrients.

Source: Ellen MacArthur Foundation
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A MODEL FOR RECYCLING ORGANIC MATTER
AND NUTRIENTS FROM OUR COMMUNITIES
We are fortunate to be able to share an Alberta example of a successful on-farm composting operation.
Stickland Farms highlights the opportunities for similar operations across Alberta. We will explore the operation’s
background, discuss some of the lessons learned and successes achieved, as well as understand the role of this
important contributor to our circular economy.

PROFILE

STICKLAND
FARMS
D

riving along the road to Stickland Farms, you would have no idea it is anything other than a traditional farming
operation. The driveway is nestled between large fields, with hints of the prairie grain operation along the way.
In the centre of the yard sits an old farmhouse, repurposed as the operation’s main office.
As manager of the operation, Brian can be hard to pinpoint. He moves seamlessly, and quickly, between farm work
commitments and compost management duties. But, when time allows, Brian offers a wealth of knowledge and
good humour to those trying to learn from his operation.
Behind the modest office building, the site opens up to a large flat pad, with wind fences like those you find in a
landfill. Only, the waste here is not garbage — it’s organic feedstock: food scraps, wood chips, and leaf and yard
clippings. And ultimately — it’s compost.
Composting is a relatively new development in the timeline of the Stickland family farm, which goes back over 100
years. In the late 2000s, under the recommendation of an agronomist, Stickland Farms began applying compost, to
improve soil health and crop yields at a time when inorganic fertilizer was very expensive.
Initially, Stickland Farms bought compost from Bowden Institution, but the subsequent closure of the Bowden
facility resulted in a production deficit in the region. In 2010, in a partnership with Bio-Cycle Nutrient Solutions,
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Brian Stickland, a letter of credit with a bank in one hand and his Composting Facility Operator Certification in the
other, registered a compost site with Alberta Environment and Parks.
In the beginning, Stickland Farms composted biosolids, but within five years, they started to accept municipal
organic waste from Sylvan Lake and Innisfail. In 2018, they started accepting source-separated organics from Red
Deer’s residential Green Cart program, later going on to accept commercial organic waste from Calgary, as well as a
variety of other sources within Alberta and British Columbia.
Today, Stickland Farms has established agreements that span a minimum of five years, helping to ensure a steady
flow of feedstock, and the composting facility remains financially viable thanks in part to the tipping fee that offsets
operational costs.

STICKLAND FARMS - OPERATIONAL OVERVIEW
Stickland Farms’ compost operation is roughly
22 acres in size, with a 19-acre clay liner, and
three-acre asphalt pad.
Constructed from clay excavated from the
farm, the clay liner prevents leachate and other
contaminants from seeping into groundwater.
The asphalt pad offers the liner some
protection, provides an area for equipment
to move with little risk of getting stuck,
and increases the ease of operation for the
composting process.
Stickland Farms uses a composting process
that utilizes aerated static piles (ASPs), which
will be described later in this document on
Page 14. The ASPs are the first of a multi-step
process for Stickland Farms. Organic waste
brought to the farm is first mixed with wood
chips, formed into piles and covered with a
biocover. For four weeks, the feedstock remains in these positive-pressure piles, fanned under the guidance of a
temperature probe operating system. During this time, they are also mechanically mixed using front-end loaders.

STICKLAND PROCESS FLOW
BIOCOVER
MIXING

ASP

SCREEN 1¼"

BIOCOVER
STORAGE
PILES

WINDROW
CURING
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After four weeks in the aerated static piles, the
unfinished compost is screened through a trommel
screener to remove debris. The compost is then formed
into a windrow.
This unfinished compost spends eight weeks in
windrows, and is turned three times to re-introduce
oxygen and re-establish porosity.
By the end of the composting and curing process, most
compostable materials are broken down, and the fresh
compost is piled in the farmyard until it can be hauled
to the field.

Currently, Stickland Farms accepts 35,000 tonnes of organic waste per year, with up to 160 tonnes coming in per
day. In addition to Brian, the operation employs three to four full-time staff.
But its sheer capacity isn’t all that makes Stickland Farms an exciting operation to study. It’s resilient. Where
compost operations often succumb to market, community, or regulatory challenges, Stickland Farms has thus far
steadily grown and evolved, providing employment opportunities, diverting waste from landfills, and improving the
health of the soil.

SETTING UP AN ON-FARM COMPOSTING OPERATION
There are a number of things to consider before breaking ground on an on-farm composting project. To begin with,
is this something you’re really interested in managing?
While anyone managing manure on agricultural lands in the province is required to follow Alberta’s provincial
standards (check out: Manure Management Guidelines and Legislation), farmers who wish to import and recycle
organic waste from offsite sources have a broader range of rules to adhere to for the sustainability of the business,
and the industry.
From a regulatory perspective, a composting operation importing off-farm organic material must adhere to the
Code of Practice for Compost Facilities. This Code is currently being updated, and the 2021 draft Code of Practice
for Compost Facilities provides excellent updated guidance on the specific requirements for operating a compost
facility in Alberta. There is also the Standards for Composting Facilities (2007), which provides guidance, however,
these standards were not formally adopted under the Waste Control Regulation.
Alberta Environment and Parks (AEP) has also published the Compost Facility Operator Study Guide, which
provides details on every aspect of the composting process.
In this guide, we will provide an overview of some of the considerations required for composting organic material
from communities on the farm.

REGISTRATION APPLICATION AND APPROVAL NOTIFICATION PROCESS
Before we get into the details, it’s important to know that all composting operations fall under two broad
categories.
Agricultural composting facilities are on-farm, and compost only livestock manures. They are regulated through
Alberta Agriculture and Forestry or the Natural Resources Conservation Board.
Alternatively, non-agricultural composting facilities compost any organic waste/feedstock other than livestock
manure. These facilities are regulated by Alberta Environment and Parks, and are categorized as Class I or Class II,
depending on the type of organic waste collected.
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Currently in Alberta, a Class I facility accepting ≤ 20,000 tonnes of feedstock first needs a Registration, and must
adhere to the requirements outlined in the Code of Practice for Compost Facilities. Typically, registration is granted
within eight to 12 months.
A facility that accepts > 20,000 tonnes of feedstock annually requires an application Approval under the
Environmental Protection and Enhancement Act, and must follow the requirements stated in the Standards for
Composting Facilities. It can take over one year to receive an Approval.
All facilities regulated by AEP (non-ag) are required to have certified operators, as outlined in the Waste Control
Regulation. Operator certification is managed by the Compost Council of Canada through the Alberta Landfill and
Composting Facility Operator Certification Program.
If a compost operator chooses to sell compost, they also need to understand and adhere to Alberta’s regulation,
the aforementioned Standards for Composting Facilities, and the (draft) Code of Practice for Compost Facilities,
which refers to guidelines prepared by the Canadian Council of Ministers of the Environment. In addition, there is
federal regulation regarding compost use and quality administered by the Canadian Food Inspection Agency.
The regulations for compost facilities in Alberta are currently under review, and in the process of being updated.
For the most current information, check the Government of Alberta’s website dedicated to Composting Facilities.

AGRICULTURAL FACILITY

CLASS I FACILITY

CLASS II FACILITY

CLASS I OR II FACILITY

WASTE ACCEPTED PER
YEAR (TONNES)

• No limit, but only applies to onfarm composting facilities using
only livestock manure

• ≤ 20,000 tonnes feedstock

• ≤ 20,000 tonnes vegetative
matter or manure only

• > 20,000 tonnes of any material

TYPE OF APPROVAL

• Authorization Permit from the
National Resources Conservation
Board1

• Registration from Alberta
Environment and Parks

• Notification to Alberta
Environment and Parks

• Approval from Alberta
Environment and Parks

APPLICABLE
LEGISLATION

• Agricultural Operation Practices
Act (AOPA)

• Code of Practice for Compost
Facilities

• Code of Practice for Compost
Facilities

• Environmental Protection and
Enhancement Act

FACILITY
CONSTRUCTION
REQUIREMENTS

• May require a professional
engineer to design, develop and
certify plans1
• Capacity must be sufficient
to store all manure/compost
produced over a period of 9
consecutive months
• Protective layer/liner system for
all active and storage areas
• Environmental and nuisance/
odour setbacks

• Facility design plan and
specifications prepared by
an independent qualified
professional
• Facility design plan and
specifications
• Soil conservation plan

• Facility design plan and
specifications prepared by
an independent qualified
professional
• Facility design plan and
specifications
• Soil conservation plan

• Consult with Alberta Environment
for regulatory requirements

OPERATIONS PLAN
REQUIREMENTS

• Must limit surface water, run-on
and runoff flowing through
operation/facility
• May require dust or fly control
program1
• Unused operations/facilities
must remove all material within
one year or less as director by an
officer, inspector, or the Board

• Operations Plan
• Fire prevention and control plan
• Nuisance management plan
• Odour management plan
• Groundwater monitoring program
• Baseline groundwater quality
report
• Financial security
• Outline intended products to be
produced and intended markets
Operating Records
• Annual tonnage and monitoring
report
• Closure plan

• Operations Plan
• Fire prevention and control plan
• Nuisance management plan
• Odour management plan
• Outline intended products to be
produced and intended markets
• Operating Records
• Annual tonnage and monitoring
report
• Closure plan

• Consult with Alberta Environment
for Operations Plan requirements

1 Only required if 500 tonnes or more of manure are stored for more than seven months in a calendar year on the same spot. Compost
and composting material are included in the definition of manure under AOPA as long as they do not contain dead animal material.
2 If required by director.
3 If required by approval officer.
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FEASIBILITY
Cost estimates for setting up an on-farm compost facility will vary dramatically, depending on factors including:
access to existing equipment or infrastructure, soil type, and distance from necessary resources.
In 2010, Alberta Environment and Parks (AEP) published Leaf and Yard Waste Diversion Strategy Feasibility Study,
which includes cost estimates for various sizes of facilities.
Of course, the more information you fill in based on your geographic location, specific requirements, and planned
size, the more accurate your cost estimate will be. The reference table included below, in combination with the AEP
Leaf and Yard Waste resource, will give you a good place to start.

COST ESTIMATES FOR SETTING UP A COMPOST FACILITY
Removing topsoil, adding base layer of clay or rock1

$1 to $3 per square foot

NOTES:
1. Cost depends on the amount of topsoil to be
removed, and the requirement for importing clay or
rock

Working surface (asphalt or roller compacted concrete)2

$2.50 per square foot

Concrete blocks (5 ft x 2 ft x 2 ft) for containment walls

$80 to $120 per block

2. Roller compacted concrete is more durable than
asphalt, but cost depends on the availability of
aggregate

Mixing Equipment3

$75,000 to $250,000

3. Cost depends on capacity and whether it is powered
by a tractor or has a motor

Loader4

$150,000 to $300,000

4. Cost depends on size of loader

Aeration System and Control

5

$40,000 to $200,000

5. Cost depends on size of facility and complexity of
aeration system and control
6. Cost depends on capacity of screener

Screener

$150,000 to $300,000

Truck Scale7

$40,000 to $120,000

6

7. Cost depends on the model used and size of scale.
Used to measure incoming feedstock and outgoing
compost.

And while we discuss the financial value of compost in a later section, the return-on-investment will be specific to
the operation, depending on: the feedstock source and supplier contracts; the timeline and method of composting;
and the end use of the compost.

NETWORKING AND MENTORSHIP
Farmers interested in developing an on-farm composting facility might consider expanding their
network by checking out relevant industry organizations specific to composting. The Compost Council
of Canada and the Recycling Council of Alberta offer insight and information through online resources,
webinars, and in-person events.
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SECURING FEEDSTOCK SUPPLY
Securing feedstock might be as simple as sourcing dedicated waste material from a feedlot, or it may mean drawing
resources from other farms or from municipalities. Contracts are typically arranged between a waste producer (farm,
restaurant, municipality, waste hauler or other) and the compost processor. In some cases, the waste generator will
haul the material to the compost site, and in other cases the processor may provide a collection or hauling service.
These details, as well as the cost for processing the organic material, would be agreed upon on an individual basis.
As the number of municipalities that are operating green bin organics collection programs increase, so too will
the need for organics processing capacity across Alberta. Contracts typically vary in duration, and may extend for
multiple years.

For the purposes of this manual, we are not discussing the use of Specified Risk Material (SRM) in
compost. For information on the specific regulations and practices involved with composting SRMcontaining deadstock, please refer to the Canadian Food Inspection Agency.

CHOOSING A SITE LOCATION
The site location and geospatial requirements will depend on the size and scope of your facility. It will need
adequate space, and a location that considers neighbours (factoring in wind direction, as there will be some level
of odour even in the best-designed facilities). You’ll also need to consider drainage, separation from water bodies,
and although it’s not a requirement, line-of-sight (for neighbours, and from the road). It’s a good idea to draw a
conceptual layout, regardless of the size of the compost pile or area, to see how it will fit in the landscape. Social
license is key to any compost operation and neighbours often do not enjoy the sight or smell of composting.
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CHOOSING A COMPOSTING METHOD
There are four general composting methods that can be used on the farm. These include passive pile composting,
turned windrow composting, a group of technologies known as in-vessel composting, and aerated static pile
composting.
• Passive composting involves stacking the composting material into piles to decompose over a long period
with little mixing and management. This method can work well for composting yard waste only, or for animal
mortalities. It is not recommended for composting food scraps.
• Turned windrow composting involves forming feedstock into long narrow piles known as windrows, which
are periodically turned in order to mix the materials, and provide some oxygen for microbes. This method
composting works well for animal manure and yard waste, but is not recommended when food scraps are
included in the composting mixture because of the increased risk of odour.
• In-vessel composting includes composting methods where the composting material is placed in enclosed bins,
reactors or other types of containment. There are many in-vessel technology options available, but these are
generally more expensive, and not as practical for composting on the farm.
• Aerated static pile composting involves a pile or windrow of composting material that has aeration pipes
underneath it, where air is provided to the composting material using air blowers.
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WHY IS OXYGEN IMPORTANT IN COMPOSTING?
Supplying oxygen by aerating the compost has two big advantages:
1. Oxygen speeds up the composting process.
2. Oxygen prevents foul odour. The bacteria in the compost pile produce odorous compounds when

there is not enough oxygen.
How Much Oxygen is Needed in Compost?
Active compost should have at least 10% oxygen while curing compost should have around 5%
oxygen.

In this guide, we focus on some of the variations of the aerated static pile composting process. Selecting a specific
composting method should be based on the volume of material composted; labour, equipment, and electricity
availability; distance from neighbours; and climate.

AERATED STATIC PILE (ASP)
The general concept for aerated static pile composting is that it consists of a pile of composting material placed
over aeration pipes, where air is provided to the composting material using an aeration blower. A layer of wood
chips or other coarse material is first placed over the pipes to help distribute the air into the pile. Aerated static pile
composting covers a range of technology options including:
• aerated windrows vs aerated piles.
• positively aerated vs negatively aerated piles.
• aerated piles with no or minimal mixing vs aerated piles with mixing.
• aeration pipes embedded in the concrete floor vs pipes on top of the floor.

AERATED WINDROWS VS AERATED PILES
In aerated windrows, compost material is placed on long narrow piles with one or two aeration pipes running
underneath the center of the pile. The size of the windrows range from 4 to 8 m wide, and 2 to 4 m high.
In contrast, an aerated pile is generally much wider than a windrow, and can be up to 20 m wide. This is sometimes
referred to as an extended aerated pile.
The advantage of an aerated windrow is that the aeration requirements (i.e., fan size) are typically lower than with
an aerated pile. An aerated windrow benefits from the natural convective aeration that we observe in a windrow,
where warm air rising from the top of the pile causes cooler air to enter the pile from the sides. This means that the
amount of air provided by the fans per volume of composting material is typically less with an aerated windrow than
an aerated pile. The wider aerated pile does not have the same ability to draw cooler air in from the sides, and as a
result, the aeration system must provide more of the air for the composting material.
The advantage of a wider or extended aerated pile is that it is possible to reduce the footprint of the composting
area because the entire floor can be covered with 2 to 4 m of composting material.
Per the Code of Practice: For compost facilities using aerated static piles, the piles must reach an average
temperature of 55°C or higher for three consecutive days before moving onto the curing phase. This is necessary
for the removal of harmful pathogens such as fecal coliforms and E. coli.
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POSITIVELY AERATED VS NEGATIVELY AERATED PILES
There are two types of active aeration: positive aeration (meaning blowing air into the pile) and negative aeration
(meaning sucking the air downwards and out of the pile). There are some systems designed to alternate between
positive and negative aeration.
The advantage of positive aeration is that the air moves upward into the pile, consistent with the natural direction
of hot air. Consequently, the cost of positive aeration is lower than that of negative aeration.
The advantage of negative aeration is that potentially odorous air is drawn downward through the pile, through the
pipes and aeration blower, and can be discharged into a biofilter or other odour control system. The disadvantage
of negative aeration is that the warm air drawn into the piping is hot, wet, and corrosive, which leads to higher
equipment maintenance costs. It also contains fine particles of compost material that can accumulate in the piping
or the blower.
The advantage of a system that utilizes both positive and negative aeration is that moisture moves upward or
downward, depending on the direction of the air. The disadvantage of a system that utilizes both positive and
negative aeration is significant additional equipment cost and system complexity.

AERATED PILES WITH NO OR MINIMAL MIXING VS AERATED PILES WITH MIXING
The original concept of the aerated static pile was that composting material
could simply compost in place without any mixing or turning, which was in
contrast to turned windrow composting technology.
This concept of an aerated static pile assumed a layer
of insulating material on top of the pile to ensure that
all of the material reached the
temperatures required
for pathogen
reduction.
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Most aerated static piles are no longer completely static, but are mixed at least once during the composting
process. This mixing process achieves a number of goals:
• Moisture is redistributed within the composting material. Blowing air into a pile results in moisture migration. In a
positively aerated system, the material at the bottom and around the pipes dry out. The moisture moves upward
to the top of the pile. Mixing the material ensures adequate moisture for the composting microbes.
• Mixing breaks preferential air pathways that develop in the composting material. When compost is left unmixed,
air finds the path of least resistance, drying the material in its path, and creating larger air pathways, which can
potentially result in some parts of the composting material not receiving adequate oxygen.
• Mixing redistributes the composting material, allowing the material at the bottom, sides and top of the pile to be
placed in the center of the pile where temperatures are high enough to achieve pathogen reduction.
Composters are now benefiting from experience that confirms that a combination of aeration and mixing results in
the highest quality compost in the shortest period of time.

AERATION PIPES EMBEDDED IN THE CONCRETE
FLOOR VS PIPES ON TOP OF THE FLOOR
Embedding the aeration pipes in the floor is largely a matter of convenience, allowing loaders to operate without
concern over damaging aeration pipes. The cost of embedding the aeration pipes in the floor increases the cost of
the aeration pad, as concrete is the most appropriate option for embedding aeration pipes in the floor.
Placing the aeration pipes on top of the floor can be successfully managed by pulling the pipes out of the pile
before removing material with the loaders. This requires heavy wall HDPE piping and enough distance beyond the
pile to allow the pipes to be pulled out.

ESTABLISHING A COMPOST SITE LAYOUT
A composting site requires space for the various activities that are required, including areas to:
1. receive feedstock that may include manure, food scraps, biosolids or other organic material,
2. receive and store bulking agent that may be required to blend with the composting feedstock, with room to
prepare the compost mixes,
3. actively compost the blended feedstock and bulking agent,
4. cure the composting material after active composting,
5. screen the composted material to remove the larger particles,
6. store the finished compost and
7. store process water.
A composting site is required by law to have an impervious surface. This may include a clay liner, a synthetic liner, or
a prepared surface such as asphalt, concrete, or roller compacted concrete.
It is most important to have an all-weather working surface, as there is considerable equipment movement on
the site. In this way, asphalt or roller-compacted concrete are two excellent options that meet environmental and
regulatory requirements, and allow the site to be operated throughout the year.
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Small cover of wood chips over
aeration pipe that forces cold air
into the core of the pile
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WATER BODY
>30m from site

1
4
PROPERTY LINE
>30m from site

HOMES OR PUBLIC BUILDINGS
>300m from site

2

WATER WELL OR SPRING
>100m from site

1 RECEIVING AREA

3 ACTIVE COMPOSTING AREA

5 SCREENING AREA

2 BULKING AGENT STORAGE AREA

4 CURING AREA

6 STORAGE AREA

7 PROCESS WATER STORAGE

1. RECEIVING AREA
The feedstock receiving area must consider the type and amount of feedstock that may be received at the compost
facility. If the feedstock includes moist materials such as food scraps, the receiving area should be graded and
contained to prevent excess liquids from flowing elsewhere on the site. The receiving area must also be designed
to accommodate the volume of material delivered and the types of delivery trucks.
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2. BULKING AGENT STORAGE AREA
The bulking agent storage area should be located near the receiving and mixing area, so that bulking agent can be
efficiently blended with the feedstock to create the composting mixes. Bulking agents should be ground or chipped
to a size range of ½ to 3 inches to maximize bulking properties and rate of decay.
Bulking agents may include non-chemically treated wood waste and/or screening overs. Recycling the overs in
this way reduces the potential cost of purchasing a bulking agent. It also provides a microbial inoculant for the
composting process.
Adequate storage must be provided for short-term stockpiling, as bulking agents may be more available during
certain times of the year.

A biocover is a layer of wood chips or cured compost that is placed on top of actively composting
material to insulate the composting material as well as controlling odour. Screening overs can be used
for a biocover as well.
Screening-overs are the large size fraction material resulting from a screening process where the fine
material can be applied to land, and the larger fraction recycled into the composting process or used
as a biocover. Non-compostable material should be removed from the screening overs before it is used
as a biocover or recycled back into the composting process.

3. ACTIVE COMPOSTING AREA
The active composting area is one of
the most important spaces at a compost
facility, as this is where the primary
transformation from organic waste to
compost occurs. There are a number
of different composting methods that
can be used. Deciding which method is
used will determine the space required
for active composting.

4. CURING AREA
After the material is composted in the
active composting area, it must undergo
a curing process. Although the curing
material does not have to be actively
aerated, the piles should be sized to
allow passive aeration.
Generally, the area required for curing
is at least similar in size to the area
required for the active composting
process. The curing material must also
be on a lined or impervious surface
to prevent surface and groundwater
contamination.
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5. SCREENING AREA
Most composted material needs to be screened to remove large particles (overs) including large woody particles.
The screen size is typically 3/8 to ½ inch for field application of the compost.
When composting food scraps, non-compostable material such as plastics may be present in the compost, which
must be separated from the fine material before it is applied to land. It is recommended that this material be
removed from the overs before recycling this material as a bulking agent.
Screening typically occurs after the compost
is cured, which is normally just before the
material is applied to the land. There are
some composters who screen the compost
after active composting and before curing.
There are four reasons for this:
1. The larger woody pieces are recycled as
bulking agent to provide adequate air-filled
porosity.
2. The recycled wood chips provide a
microbial inoculum which speeds up the
composting process.
3. The volume of material that needs to be
cured is smaller.
4. Non-compostable material such as plastic
can be more easily removed at this stage.
The material can be screened through a to 1¼ inch screen after primary composting and a second screening to 3/8
to ½ inch before the material is applied to the fields.

6. STORAGE AREA
The amount of storage area required for a compost facility depends on when the compost can be applied to land
or sold. In general, there should be adequate storage for a minimum of six months.

7. PROCESS WATER STORAGE
Compost facilities must not release water into the environment; they are required to have an impervious surface,
where any excess water is directed to a lined process water storage. The capacity of the process water pond must
be designed to meet the requirements of a 1 in 25-year storm event.

Per the Standards: Process water is a combination of “storm water run-off, leachate, equipment
wash down water and any other wastewater generated on site.” In some cases, it may also include
water that is mixed into dry piles, and thus should be an important developmental consideration for
operators who live in dry regions.
Keep in mind, there are nuances to when process water can be reused. Process water containing
pathogens can only be recirculated into relatively raw piles that have not yet reached the active
pathogen removal phase, which is characterized by high temperatures above 55°C. Refer to the Study
Guide for more information.
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MITIGATING AGAINST ODOUR
Odour is possibly the greatest threat to community acceptance of on-farm compost facilities. And while some
odour should be expected and planned around, putrid or overwhelming odours signal a need for a change in the
composting process (i.e., amount of bulking agent added, pile sizes or operational practices to improve the amount
of oxygen for the composting process). Also, consider adjusting operation schedules to prevent potential odourcausing activities from occurring while winds are blowing towards populated areas from the compost facility.
Certain feedstocks will cause odour. To help alleviate this, the draft Code of Practice requires the following:
• Feedstocks must be pre-processed, mixed with bulking agent and incorporated into the active composting within
48 hours.
• Bulking agents need to be added to achieve a moisture content of 40-60%, a bulk density less than 700 kg/m3,
and a carbon to nitrogen (C:N) ratio of 20:1-40:1.
• A minimum 15 cm layer biocover (wood chips or finished compost) over the composting material for a minimum
of 15 days.
When composting feedstocks, such as food waste or biosolids, that may generate odour, it is recommended to use
forced aeration to ensure adequate oxygen supply for microbes.
Odours may also develop on site. To minimize these:
• Do not make the curing piles so large that they will create anaerobic conditions and create odour as soon as the
pile is moved or otherwise disturbed.
• Ensure that the compost is mature and does not contain odour before screening.
• Prevent high moisture areas from developing.
• Aerate the process water.
• Plan for the appropriate disposal of process water. This can be recycled back into the composting process as
inoculant for fresh waste or applied to land.
• If off-farm organic material is being composted, the process water can be applied to land in accordance with the
Guidelines for Municipal Wastewater Irrigation.
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STICKLAND
FARMS

PROFILE

MINIMIZING SMELL
I

n 2012, odour from Stickland Farms’ compost site intensified, becoming offensive to local community members,
and the team knew something had to be done to solve the problem. That year, Brian attended a composting
conference, gaining valuable insight into various operating methods, and the need for odour control.
In 2013 and 2014, under the guidance of a composting expert, Stickland Farms conducted field trials to test the use
of ASPs, and saw numerous benefits, including:
• A reduction in pathogens,
• Easier management of piles and processing of organic material; and, as hoped,
• A great reduction in odours.
The benefits of establishing aerated static piles outweighed the costs, and as a result of the trial, and the team’s
willingness to evolve, ASPs were adopted in composting the organic waste, while windrows continued to be used
for curing. In addition, Stickland Farms uses a 6-8 inch layer of unscreened finished compost or screening-overs
from finished compost as a biocover. This helps to reduce odour while also providing a layer of insulation.
Brian believes that one of the keys to the success of the farm’s compost enterprise has been its execution of pilot
testing to ensure proposed changes work before scaling up.

UNDERSTANDING COMPOST
When the composting process is complete, the result is a product that can be applied onto the land to improve the
health of the soil.
Compost can be valued in a number of ways. First is the immediate and long-term benefit to the farmer.
Immediate benefits to the farm may include:
• providing macronutrients - nitrogen, phosphorus and potassium,
• providing micronutrients
• providing beneficial microbes that may reduce root borne diseases
• allowing better root penetration in heavier soils
• minimizing the impact of high salts in sodic soils
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The longer-term benefits to the farm include building the soil organic matter and nutrient reserves, which increase
the overall health and productivity of the soil.
The second is the short and long-term value to all of us who live on this planet, through improved soil quality and
overall ecological health.

NUTRIENTS IN COMPOST
There are a number of important considerations when comparing compost with inorganic fertilizers:
• Compost has lower concentrations of nitrogen, phosphorus and potassium when compared with inorganic
fertilizers.
• The nitrogen in compost is not as readily available for plants as nitrogen in inorganic fertilizer nitrogen.
• The nitrogen in compost is generally the limiting nutrient for crops. Additional inorganic fertilizer nitrogen may
have to be added to balance the nutrient requirements.
• The phosphorus and potassium in compost are generally as available as the phosphorus and potassium in
inorganic fertilizer.
The following chart is a summary of a few samples of finished compost, from three different feedstock sources, on
three different facilities. It is included to provide examples of some of the values that can be expected from finished
compost.
UNIT

SAMPLE 1

SAMPLE 2

SAMPLE 3

%

59.2

43

34.7

ms/cm

7.56

15.9

Total Nitrogen

%

1.5

2.6

0.64

Total Phosphorus

%

0.67

1.36

0.3

Total P2O5³

%

1.54

3.1

Total Potassium

%

0.46

1.54

Total K2O³

%

0.56

1.85

Sodium

%

0.51

0.43

0.15

Sulphur4

%

0.26

0.49

0.13

Calcium

%

2.1

2.4

Magnesium

%

0.5

0.45

Moisture
Electrical Conductivity

0.63

SAMPLE 1 – Leaf and yard waste, biosolids, wood chips and straw
SAMPLE 2 – Dairy manure, chicken manure, drywall
SAMPLE 3 – Feedlot manure
NOTES:
1. Moisture content can be calculated from dry matter content (100%-% dry matter = % moisture). Nutrients are reported on a dry weight basis, so they
must be adjusted for moisture content when calculating application rates
2. Electrical conductivity (EC), sometimes referred to as soluble salts – a measure of soluble nutrients
3. P2O5 and K2O represent the fertilizer equivalents of phosphorus and potassium
4. Some elements are reported in ppm or mg/kg– to convert from ppm or mg/kg to %, divide ppm by 10,000.
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NITROGEN
The nitrogen concentration of compost typically ranges from 0.5 to 3% of the total dry weight of the compost. This
is lower than inorganic fertilizers that have a nitrogen concentration ranging from 10 to 46%, depending on the
type of fertilizer.
Most of the nitrogen is in the organic form, and is released slowly over time. Repeated applications of compost
increase the organic nitrogen reserve in the soil, allowing for increased nitrogen availability for crops.
Alberta's Nutrient Management Planning Guide suggests that approximately 13% of the organic nitrogen in
compost becomes available in the year that it is applied. The Guide further suggests that 7% and 4% of the
nitrogen becomes available in the second and third year, respectively. This information demonstrates that the
organic nitrogen accumulates in soil and becomes an important nutrient resource in the long term with repeated
compost applications.

PHOSPHORUS
Compost contains 0.5-3.0 % Phosphorus (P), with an estimated 70% becoming available during the year of
application. The remaining phosphorus becomes available over time.
The phosphorus in compost is measured on a total phosphorus basis, whereas fertilizer phosphorus is reported
on the basis of P2O5 equivalent. To convert the compost % P to the equivalent fertilizer value, the % P can be
multiplied by 2.3 to obtain the P2O5 equivalent.

POTASSIUM
Compost contains between 0.5 and 3.0% potassium (K). Approximately 90% of the potassium becomes available to
the crop during the year of application.
The potassium in compost is measured on a total potassium basis, whereas fertilizer potassium is reported on the
basis of K2O equivalent. To convert the compost %K to the equivalent fertilizer value, the %K can be multiplied by
1.2 to obtain the K2O equivalent.

OTHER NUTRIENTS
In addition to nitrogen, phosphorus and potassium, compost contains sulphur, calcium and magnesium as well
as many micronutrients. It is generally considered that if the compost application is based on either nitrogen or
phosphorus needs of the crop, these additional nutrients will likely be applied in excess of crop requirements.

ELECTRICAL CONDUCTIVITY AND SODIUM
One of the most important characteristics of compost is the electrical conductivity (EC). Electrical conductivity refers
to the amount of soluble nutrients in compost, including potassium, sodium, calcium magnesium, nitrate, chloride
as well as other nutrients. Electrical conductivity is also sometimes called soluble salts. In general, the higher the
concentration of food waste in the compost, the higher the electrical conductivity is likely to be. Poultry manure
will also contribute to a higher electrical conductivity. Yard waste and biosolids generally have a lower electrical
conductivity.
The electrical conductivity provides an indicator of how the compost should be used, as well as providing some
information on application rates. For example, if the EC of compost is greater than 3 ms/cm, most plants are not
able to grow directly in the compost because the soluble salt concentrations are too high, or the compost can be
referred to as being “too rich.” In general, the higher the electrical conductivity of the compost, the lower the
application rate should be.
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Sodium in compost makes up part of the electrical conductivity. Understanding sodium concentrations in the
compost is valuable in that sodium is toxic to plants. In general, compost containing higher concentrations of food
waste are more likely to be higher in sodium.

MOISTURE CONTENT
The moisture content of compost is required to calculate compost application rates. The nutrient concentrations of
compost are calculated on a dry weight basis, which means that the amount of nutrients applied with the compost
has to be adjusted for the moisture content. For example, if the nitrogen content of the compost is 2%, and the
moisture content is 50%, the amount of nitrogen on an “as is” basis is 1%.

VALUING COMPOST
Although the value of compost is much greater than simply the value of the nutrients in the compost, applying
a monetary value to the nitrogen, phosphorus and potassium in the compost is an excellent way to begin to
understand its value. As an example, let’s consider a compost that contains 2% N, 3% P2O5, and 3% K2O, with 50%
moisture content. We will assume that 50% of the nitrogen will become available over time, and that all of the
phosphorus and potassium will be available. At current (spring, 2021) commercial fertilizer prices, the value of the
compost is $41 per tonne as is, or $82 per tonne on a dry weight basis.
We must acknowledge that the actual value of the compost is significantly greater than simply the value of the
nitrogen, phosphorus and potassium. It also includes the value of the micronutrients and the benefits of the
increased organic matter.
If we consider that the monetary benefit of compost is twice that of its nitrogen, phosphorus and potassium value,
the actual value of compost is $ 50 to $ 100 per tonne ($ 100 to $ 200 per tonne on a dry weight basis).

APPLYING COMPOST
Compost is usually applied at rates of 5-20 tonnes per hectare, depending on the nutrient content of the compost,
the condition of the soil and the crop being grown.

COMPOST APPLICATION LIMITS
At the present time, nitrogen is the one nutrient that is monitored for excess applications. The Nutrient
Management Planning Guide provides the nitrate (NO³-) limits for the various soil types in Alberta, which ranges
from 140 to 270 kg nitrate-nitrogen per hectare to a depth of 60 cm.
At this time, there are no phosphorus limits in soils, although there is increasing concern regarding the risk of excess
phosphorus and its impact on our surface water resource.

COMPOST APPLICATION SETBACKS
Alberta’s Agricultural Operations Practices Act requires that manure and compost not be applied within 30 m of a
water well, and within 10-30 m of a common body of water.
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SUMMARY
Recycling nutrients and organic matter by composting organic material from our communities is an excellent and
cost-effective way to improve the health of our soil and increase crop yields. The value of compost is much greater
than its nitrogen, phosphorus and potassium content. It includes physical, chemical and biological benefits for the
soil, which provide long-term benefits for the farm, as well as long-term benefits for our planet.
Producing good compost efficiently and safely requires significant infrastructure and equipment costs. There are
applicable regulations to protect our air and water. The composting process must also remain aerobic to reduce
odour impact for our neighbours.
Closing the circle of food, where our food moves from our farms to our communities, and the food scraps and other
organic material is returned to the farm to benefit our soils, is an excellent strategy that benefits all of us.

SITE PLANNING TOOL

SITE DEVELOPMENT CHECKLIST
Build a team - mentor/consultant

Purchase equipment

Draft a conceptual layout

Set up the site

Develop a cost estimate

Identify staff

Identify end users, customers, or fields
for application

Receive or compile feedstock

Submit Registration/Application

Start composting

Receive approval

Perform ongoing monitoring and maintenance

Complete Operator Certification

Relocate finished product
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FURTHER INFORMATION
On Farm Composting Handbook (watch for a new version to be released in 2021)
Alberta’s Agricultural Operations Practices Act
Alberta Landfill and Composting Facility Operator Certification Program
Canadian Council of Ministers of the Environment Compost Quality Guidelines (2005)
Code of Practice for Composting Facilities
(Draft) Code of Practice for Compost Facilities and FAQs
Compost Facility Operator Study Guide
Leaf and Yard Waste Diversion Strategy Feasibility Study
Manure Composting Manual 2005
Manure spreading regulations
Manure Management Guidelines and Legislation
Nutrient Management Planning Guide
Standards for Composting Facilities
Technical Document on Municipal Solid Waste Organics Processing

CONTACT INFORMATION
Alberta Landfill and Composting Facility Operator Certification Program
Richard Adjei, Senior Waste Policy Advisor
Phone: 780-427-0054
Email: richard.adjei@gov.ab.ca
Compost Council of Canada
16, rue Northumberland St.
Toronto ON M6H 1P7
Ph: (416) 535-0240 /1-877-571-GROW(4769)
Email: info@compost.org
Recycling Council of Alberta
Box 23 Bluffton, Alberta T0C 0M0
Ph: 403-843-6563
Email: info@recycle.ab.ca
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