In-barn Composting SOP Template
This document contains the standard operation procedures (SOPs) for in-barn composing that will be used to compost carcasses on an Infected Premise.
Included with this document is also a template SOP for the movement of incoming and outgoing vehicles and an SOP for the movement of the composted material after BHT (Biological Heat Treatment).
Complete the highlighted sections of this SOP to individualize the SOP for your farm.
Elements of the premises specific composting plan include:
· Overview of the premises and production type
· Number of barns and set up (includes diagrams of the site as well as internal layout of barns)
· List of all materials to be disposed of 
· Estimates of bird numbers and type (i.e. broiler, turkey etc.).
· Feed, bedding, other biodegradable material on site
· List of materials, equipment and human resources
· Materials: Carbon source (i.e. wood shavings or other suitable material)
· Equipment: Skid steer/tractor, fuel, shovel/rakes
· Human Resources: Staff, hired help and consideration of any contracting or professional assistance available from the private sector or provincial authority
· List the various steps required in the preparation of the compost pile
· Biocontainment and C&D considerations for staff and equipment moving on an off the premises
· Provincial requirements to be adhered to (TBD on a provincial basis)

In order to perform in-barn composting, the barn or structure will need adequate overhead clearance in order to be able to build the windrows and adequate floor space to accommodate all the compost material, as well as having room for the equipment to work. Consideration should also be given to the floor type in the barn to determine suitability for building the windrows and supporting heavy equipment (e.g. skid steer). Note that compost in contact with wooden floors or support posts can cause damage to the wood and should be avoided; concrete, asphalt or clay is more suitable.

Size of windrow(s): 
· The total area and volume required to properly perform in-barn composting depends on the size of the operation, the number of carcasses and weight to be composted and the equipment available to build the windrows. 
· Consider the “2+1” formula (2 scoops carbon source + 1 scoop carcass/biomass) for an estimation of the total volume of compost mixture.
· Estimates for the sizing of compost piles can be determined using the formulas provided in Appendix C.
· Note: Depending on the barn dimensions, and the length of piles required, it is possible to build two parallel compost piles within the same barn. 

Overview of the Composting Process
· All compost/disposal plans need to be approved by CFIA. 
· Each Infected Premise is unique, and a CFIA site visit is required to determine the amount of materials, the location of the compost piles and the method of composting to be used.
· Formulas are used to determine the height/length/width and number of windrows inside the barn (see Appendix C).
· These calculations help to ensure the proper ratio of litter/carcasses:carbon with sufficient mixing, and proper moisture content to achieve sufficient heat generation for virus inactivation. 
· Breaking up a certain portion of the carcasses during the initial mixing will help release moisture and microbes into the compost mixture.
· An important element of composting is the moisture content: 
· Ensuring that the pile has sufficient moisture is one of the most important aspects of successful mortality management. A moisture content of 50–60% is optimal for carcass decomposition. If the moisture content is too low, the carcasses will decompose at a very slow rate.; too high of a moisture content is also detrimental to the process. Note that carcasses will also release moisture into the pile as they break down. 
· In general, compost material is too dry if it does not feel moist to the touch. A method of testing the moisture content is the Hand-Squeeze Method:
· 1. Squeeze a handful of compost firmly several times to form a ball. 
· 2. Evaluate the ball of compost: 
· If the ball is crumbly or breaks into fragments, the moisture content is much less than 50%. Add water to the compost pile. 
· [image: C:\Users\mcquaidts\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\4628DB3F.tmp]Bounce the ball on your hand 3-4 times. If the ball remains intact, the moisture content is approximately 50%. This is within the desired range. 
· If the ball feels slimy and has a musty, soil-like odour, the moisture content is much more than 50%. An amendment will need to be added to the compost pile.
· The compost mixture must also allow for proper aeration to support the aerobic microbial growth needed for the process to be successful.  The compost pile must not be too compact and if necessary, a “bulking agent” may also be added to allow for aeration.
· The inset photo provides a visual of a properly prepared compost material (Source: CFIA). 
Composting Process Stages
· Composting Stage 1 - Biological Heat Treatment (BHT):
· Compost piles are built (see Figure 1 below) inside the barn using by combining the carcasses, an amendment (e.g. wood shavings), and other materials as necessary. The compost piles are built to specific sizes to ensure adequate composting. 
· CFIA recommends the use of soft wood shavings as the source of carbon as they are readily available, provide a good mix of small and medium sized particles that support microbiological activity, and have good liquid absorption. Other sources of carbon can also be used with CFIA approval.
· Once built, CFIA will monitor the compost piles and use temperature probes to monitor the BHT process.
· The BHT process is completed after 6 consecutive days with a minimum temperature of 37°C.
· Once the BHT process is complete, CFIA will provide a letter confirming that BHT is complete and will release the premise and barns to the farmer, therefore allowing the farmer to move forward with the C&D process.
· Composting Stage 2:
· After Stage 1, a secondary compost process may be needed to produce a useable product.
· Infected Premises should check with provincial regulations to determine any further requirements. 

For more specific information on composting, refer to CFIA’s Common Procedures Manual 11.2 – Composting (See Appendix B). 

Figure 1: Diagram of Compost Pile Dimensions (Source: CFIA)
[image: ]
In-Barn Composting Procedure
Farm Information
Farm Name: _______________________________________
Farm Address: _____________________________________

Composting Process
· BHT will be conduced in-barn, using static windrows. 

Materials to be Composted
List the following information for each barn: 
	Barn #:
	1

	Barn Dimensions:
	60m x 15m

	Number of birds:
	15,000

	Age of birds:
	22 days

	Weight of birds:
	1 kg

	Depth of litter:
	3” covering the whole barn

	Additional Material: (to be decided with CFIA)
	Indicate any material and the amount added 
(e.g. 2 Tonnes feed)



	Barn #:
	

	Barn Dimensions:
	

	Number of birds:
	

	Age of birds:
	

	Weight of birds:
	

	Depth of litter:
	

	Additional Material:
(to be decided with CFIA)
	



	Barn #:
	

	Barn Dimensions:
	

	Number of birds:
	

	Age of birds:
	

	Weight of birds:
	

	Depth of litter:
	

	Additional Material:
(to be decided with CFIA)
	


Equipment, Resources and Material Needed
· Skid steer or other suitable large equipment for constructing windrows
· Telehandler
· Wood Shavings 
· For calculations to determine the amount of substrate required, see Appendix C.
· Tractor and trailer (if needed - to move material from other barns)
· Personnel for moving materials and building the compost piles
· Rakes to spread the wood shavings
· Shovels (as needed to spread the capping material on the compost pile)
Personal protective equipment suitable to the task (e.g. disposable coveralls, footwear that can be cleaned and disinfected, respiratory equipment (e.g. N95 masks) and eye protection)
Biocontainment
In conjunction with on-site CFIA biocontainment personnel, biosecurity procedures will follow Appendix A for trucks entering and exiting the site and the movement of the final BHT/composted product off site.

Building the Compost Piles

[image: ]Step 1: Clearing Space/Premixing
· Feeders will be emptied onto the floor. 
· The skid steer will be used to clear the central part of the barn by moving the carcasses and litter to the sides. 
· For multi-story barns, the skid steer will be used to move carcasses to the first floor.
· During this process, as much as possible, the carcasses and litter will be mixed to create a homogeneous mixture and any large chunks will be broken up.
· At this time, the skid steer will be used to add the wood shavings to generate the compost mixture, as well as [insert type of material (e.g. eggs, feed)] from the farm. 
(Source: CFIA)

[image: ]Step 2: Marking Compost pile with starting and ending location
· Compost piles will be built within guidelines provided by CFIA to ensure proper heating and facilitate temperature probing. 
· The piles should be a maximum width of 3.6 m at the base, with a height up to 1.8 m (the length of the pile depends on the volume of material). Piles should not be compacted down to be “made fit” as that will reduce the aeration needed for proper composting.
· For each pile to be built, the width will be marked on the floor prior to beginning the build process.
(Source: CFIA)

[image: ]Step 3: Preparing the base
· A carbon base will be placed floor to ensure pile oxygenation, and absorption of leachate that may occur as carcasses break down. 
· Wood shavings will be used to create the base. The base is to provide a biofilter layer and to absorb leachate. 
· The height of the base material will be built to be 30 cm deep.



(Source: CFIA)

Step 4: Adding mixture to the base
· [image: ]The carcass mixture added to the pile should have a maximum height of 1.5 m (which will allow for 30 cm of capping material to reach of height of 1.8 m).  
· When adding the carcass mixture to the pile, attention will be given so that the equipment does not drive on and compress or disturb the base layer (note: a telehandler can be helpful for this process).
· As the pile is built, any carcasses that roll off the pile are to be moved and incorporated into the pile, and carcasses will be arranged so that 				(Source: CFIA)
legs and wings do not stick out of the pile.

[image: ]Step 5: Capping the pile
· Once the piles are built with the carcass mixture, the piles will be capped with wood shavings.
· The compost pile will be covered with 30 cm of fresh shavings. The pile will be covered by adding to the pile from the end or side, or a shovel by hand will be used to ensure that all carcasses are covered.
· Once the pile is capped, no further material can be added and the pile should be left undisturbed.

(Source: CFIA)

Monitoring the Compost Piles
· Once built, CFIA will monitor the compost piles and use temperature probes to monitor the BHT process.
· Once the BHT process is complete, CFIA will provide a letter confirming that BHT is complete and will release the premise and barns to the farmer, therefore allowing the farmer to move forward with the C&D process.













Appendix A [Individualize the SOP for your farm]
Farm Name SOP for bringing trucks on and off site, and for hauling the final BHT product 
Note: To prevent the spread and contamination, no high pressure or pressure washers will be used to wash trucks.

Dry Clean Upon Arrival  
- 	Site supervisor will ensure trucks are free of any foreign material and are clean upon arrival. (Note: the best option is to visit a commercial truck was prior to arriving at the infected premises)
-  	Special attention will be given to ensure undercarriage and wheel wells are clean.  

Truck Driver  
· Site supervisor will review protocols with driver.  
· The driver must stay in the cab at all times when in the hot and warm zones (otherwise the interior of the truck can become contaminated and will then require a cleaning and disinfection of the interior of the truck).  
· Windows must remain closed and cab heater must remain off.  
· Driver must have a set of coverall and PPE if he/she has to come out in case of an emergency. 
· Once the two steps above are in compliance, the truck may enter the zone.
 
For Trucks Delivering Product (e.g. shavings) – Hot Zone Inspection and Cleaning
· After the truck has unloaded, the hot zone observer will inspect the truck to make sure no material is left on the surface, undercarriage, and mud flaps of the truck.  
· The truck will be cleaned with a hose and soap to make sure it is clean.  

For Trucks Hauling Final BHT Products – Hot Zone Inspection and Cleaning
· After the truck has loaded, the hot zone observer will inspect the truck to make sure no material is left on the surface, undercarriage, and mud flaps of the truck.  
· The load will be tarped and the truck will be cleaned with a hose and soap to make sure it is clean.  

Warm Zone Cleaning  
· When the truck enters the warm zone it will be inspected again and cleaned with brushes as necessary.  
· The tires and wheel wells will then be disinfected with Synergize Powerfoam at the dilution rate of 4ml/1L at 0.4%.  
· The truck will then sit in the warm zone for 15 minutes (dependent on product instructions and the ambient temperatures) for effective contact time. It will then be permitted to enter the cool zone.  
 
Permit 
· For BHT product movement, the product will be moved directly from the infected premise to the end user using the most direct route without stopping. 
· The driver will be issued the required permit to both enter and leave the site.  
· The driver must also obtain the license to remove the BHT from the CFIA inspector on site.  
 
PPE (truck drivers and BioCon personnel) 
- 	Each driver will be issued a PPE kit that will include coveralls, boots, gloves and mask in the event they need to exit the cab for an emergency  

Don Procedure (truck drivers and BioCon personnel) 
· Put coveralls on in the truck 
· Put on clear plastic booties as stepping out of car  
· Put on a second pair of clear booties as an outer boot cover 
· Put on gloves and cover the ends of the coverall sleeves with the gloves 
· Put on mask, hairnet and then hood of coveralls  

Doff Procedure (truck drivers and BioCon personnel) 
· When you are about 10 ft from car take off your outer boot covers and ball them together with outside in 
· Remove your gloves 
· Have someone on site follow you and hold open a garbage bag  
· Put boot covers, gloves in the garbage bag 
· Take off hood, then hair net, mask and throw mask out 
· Take off coveralls to put in garbage keeping inner boot covers on 
· Take off inner boot covers as you get into the car, ensuring they do not touch anywhere inside of the truck 
· Disinfect hands  

C&D of Trucks and Trailers used to haul final BHT product
· At the completion of hauling all the final BHT product, trucks and trailers will be washed with soap and water and disinfected. 
· Special attention will be given to any surfaces that had direct contact with BHT  
· C&D of trucks will occur at the receiving site.  
· Trucks will be completely washed down and disinfected with Synergize Powerfoam at a 0.4% (4 ml/1 L) solution rate once the last load of BHT is hauled. 

Record Keeping 
- 	A log will be kept recording the movement of each load that will include the infected premise identification as well as the end use location. Times of pickup and delivery will be included in the log. 

*Note: Using the existing zones on site that CFIA has defined as hot, warm, or cool. These zones have been demarcated by livestock paint and there is a tarp on the warm zone for truck disinfection.  
**Note: No high pressure or pressure washer to be used to wash trucks.
 



Appendix C: Calculations of carbon source amounts and size of windrows  
Prior to starting the composting process, you must determine the amount of additional carbon source required and whether the amount of material generated will fit within the infected barn(s).
Note: A standardized Excel file is available from your provincial board to help calculate these amounts. 
Step 1:	Determine the total number of dead animals, their weight, and the inventory of the other animal products or residuals on-site required for composting (e.g. litter, manure, residual feed, hay shavings, eggs). 
Step 2:	Determine the volume of materials that can be used as co-composting material already present on-site (e.g. litter, sawdust, feed, hay).
Step 3:	Determine the volume of co-composting material to order from an external source. If the volume that is present on-site is insufficient, have fresh carbon delivered to the farm. The total amount of composting material (already on site plus fresh) can be evaluated by using the following equations:
· Shavings required (in m3) = ________ kg. death loss x 0.0023
Step 4:	Determine the volume of amendment required for the base and biofilter layers using the total volume of material to compost (from Step 2), then calculate the total length of the compost pile. Once the length of the compost pile is known, the volume required for the base and biofilter layer material can be calculated because, depending on the size of carcasses for composting (small, medium, or large), the width and the height of the compost piles and the thickness of the layers are standard known variables.
Sample calculation:
There are 10,000, 1-kg broilers in a barn that measures 5m wide by 16 m long. There is 0.05 m (5 cm) of litter on the floor, and the feed bins are empty. 
Step 1:		Weight of birds to be composted
		= (number of birds) x (weight of birds)
= 10,000 birds x 1 kg 
		= 10,000 kg 
		Volume of birds to be composted
= (weight of birds to be composted) / (average density of poultry (standardized at 800 kg/m3))
= 10,000 kg / 800 kg/m3 
		= 12.5 m3
Step 2:		Volume of co-composting material available
= ((length of barn) x (width of barn) x (depth of litter)) + (volume of additional on farm materials for composting (e.g. feed, eggs, etc.)
		= (16 m x 5 m x 0.05 m) + 0 m3
		= 4.0 m3 
Step 3:		Volume of co-composting material required
		= (Weight of materials to be composted) x (standard conversion factor of 0.0023)
= 10,000 kg x 0.0023 
		= 23 m3
		Volume of co-composting material required to be obtained
= (Volume of co-composting material available) – (Volume of co-composting material available on site)
= 23 m3 – 4.0 m3
= 19 m3
	Therefore 19 m3 of wood shavings are to be purchased. 
Step 4:		The pile can be up to 1.8 m high and a maximum width of 3.6 m at the base. The length depends on volume, which is calculated (based on the windrow being 	between an oval and trapezoidal shape) using the formula: 
		V = 0.66 (height x width x length)
 		Volume of 1-m pile
		= 0.66 (1.8 m x 3.6 m x 1 m)
		= 4.3 m3
		Total volume of the compost pile 
= (volume of birds to be composted) + (volume of co-composting material available) + (volume of co-composting material required to be obtained)
		= 12.5 m3 + 4.0 m3 + 19.0 m3
		= 35.5 m3
		Length of the compost pile 
	 	= (total volume of the compost pile) / (standardized volume for 1m is 4.3 m3)
		= 35.5 m3 / 4.3 m3 
		= 8.3 m	
Volume of additional shavings needed for the base of the compost pile and to cap the compost pile
The base and cover must be 0.3 m thick, so their volume can be determined by subtracting the volume of the inside of the pile from the total volume of the pile. 
		Volume of the inside of the compost pile
= 0.66 x [height – (base thickness + top cover thickness)] x [width – (side thickness x2)] x (length)
		= 0.66 x [1.8 m – (0.3 m + 0.3 m)] x [3.6 m – (0.3 m x 2)] x 8.3 m 
		= 0.66 x 1.2 m x 3.0 m x 8.3 m
		= 19.7 m3
		Volume of base and cover
		= (total volume of the compost pile) – (volume of the inside of compost pile)
		= 35.5 m3 – 19.7 m3
		= 15.8 m3
		Volume of the cover
		= (volume of base and cover) – (volume of base)
		= 15.8 m3 – (length x width x height)
		= 15.8 m3 – (8.3 m x 3.6 m x 0.3 m)
		= 6.8 m3
		Volume of Wood Shaving to be purchased 
= (Volume of co-composting material required to be obtained) + (Volume of the base and cover)
= 19 m3 + 15.8 m3
= 34.8 m3
Therefore, a total of 34.8 m3 of wood shavings are to be purchased for the co-composting material, the building of the base and the building of the cover layer. 
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