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Abstract 
 

As awareness increases of the contribution the Canadian pork industry makes to greenhouse 

gas emissions, the need grows for best management practices that can be adopted at a farm 

level.  Four identical 800 head weaner barns at BioSearch International in the RM of Rockwood, 

Manitoba, were chosen to demonstrate some practical management practices.  Two barns were 

fitted with wet/dry feeders, phytase enriched feed, air to air heat exchangers, pit separations, 

and a night setback device.  The other two barns were left unaltered.  Animal environment 

parameters, energy inputs, water usage, and pig performance were monitored over an eight 

week grow cycle.  It was found these best management practices resulted in energy, water, and 

nutrient savings that translated in to a total reduction of 2.92 tonnes of CO2 per barn per year.  

When the results of the study are extrapolated across the Canadian pork industry, there is a 

potential savings of approximately 36.7 million tonnes of greenhouse gases. 
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1.0 Introduction 
 

The agricultural sector in Canada should be at the forefront of research into the mitigation of 

global climate change.  Over the past century, human activity has increased atmospheric levels 

of carbon dioxide (CO2), Methane (CH4), and Nitrous Oxide (N2O).  These gases trap infrared 

light reflected from the surface of the earth, reducing the planetary rate of heat loss to space.  

The net result is that more of the energy from the sun that strikes the Earth is retained, leading 

to increases in the average global atmospheric temperature.   

 

This increase in temperature has recently been demonstrated by a four-year study of the Arctic, 

which found that Polar Regions are warming four times as quickly as the rest of the planet.  If 

global production of these greenhouse gases continues at current rates, this study predicts that 

the entire Arctic Ocean could be free of ice during the summer by the end of the century. 

 

Increased global temperatures are a concern to agriculture-based industries because longer 

growing seasons are not the only consequence of elevated global temperatures.  Due to the 

complex and chaotic nature of weather systems, small changes in initial conditions can have 

severe consequences for climatic outcomes.  Higher atmospheric temperatures could bring 

longer growing seasons, but they are likely as well to produce an increased frequency of severe 

weather events—storms of increased intensity, as well as more severe droughts.  The “normal”, 

predictable weather patterns that farmers rely on for dependable average farm yields will 

become less and less stable. 

 

In order to address the unknown consequences of global climate change, Canada is developing 

ways to reduce its contribution of the known greenhouse gases.  The agricultural sector 

contributes approximately 9.5 percent of the Canadian total of greenhouse gas emissions, so 

revised production practices have the potential to have a significant impact on overall 

emissions.   

 

The hog industry contributes to greenhouse gas emissions in many different areas.  Manure in 

both long and short-term storage facilities emits methane and carbon dioxide.  Applying this 

manure to large tracts of land also consumes fossil fuels and contributes to greenhouse gasses.  

The low costs of fossil fuels in Western Canada mean that virtually all swine production facilities 

in this region are dependent on such fuels--virtually all barns are heated using propane, coal, or 



natural gas, and farms depend on fossil fuel burning vehicles for animal transport and manure 

spreading.   

 

The overall objective of this study was to identify, implement, and demonstrate best 

management practices that could lead to reduced emissions of greenhouse gases from swine 

confined feeding operations.  The study aimed to accomplish this goal through three main 

areas:   

a) Reduction of manure nutrient content through the use of a diet lower in crude protein 

than a standard Western Canadian barley based feed ration.  This diet was 

supplemented with phytase to increase metabolic uptake of phosphorus, and was 

also supplemented with synthetic amino acids. 

b) Reduction of slurry volume through the use of wet/dry feeders as opposed to dry 

feeders and freely available water. 

c) Reduction of fossil fuel use for heating purposes, by the installation of a constant 

flow heat exchanger in place of normal minimum ventilation through exhaust fans. 

 

The reductions in slurry volume and nutrient content have two purposes.  In terms of 

greenhouse gas reductions, any decrease in the volume of manure to be spread results in a 

decrease in fossil fuel use by spreading equipment.  Secondly, a reduction in the slurry Nitrogen 

content allows manure to be applied to agricultural lands at a higher rate.  This in turn leads to a 

reduction in the area needed for manure application, and a reduction in fossil fuel use.   

 

The addition of the phytase enzyme to the treatment diet allows the animals to utilize more of 

the phosphorus present in the feed.  By making available more of the existing phosphorous in 

the feed, the phytase decreases the levels of protein supplements added to the feed.  As 

phosphorus-based manure application regulations come into force in more jurisdictions, the rate 

of phosphorus application to cropland will quickly become the limiting factor in determining 

maximum application rates.  A review of several previous studies on the effects of phystase 

supplementation in piglets are in the following table. 

 

 

 

 

 



Table 1 - Summary of Expected Reductions in Fecal P Resulting from Phytase Supplementation 
 

Reference Average % Decrease in Fecal P 
Pallauf, et al., 1994 32 
Lei, et al., 1993 46 
Yi, et al., 1996 38 
Murray, et al., 1997 30 
Young, et al., 1993 21 
Kornegay, et al., 1996 22 
AVERAGE 32 

 

From the results reported in the literature, it is expected that a decrease of about 30 percent in 

overall phosphorous levels in the slurry will be seen.   

 

Heat exchangers are also of interest in greenhouse gas emission control.  The purpose of the 

heat exchangers is two-fold.  By bringing the exhausted barn air into contact with the incoming 

fresh air, heat energy can be recovered that would otherwise exit the barn building.  As most 

swine operations in Western Canada are heated directly by burning fossil fuels, any reduction in 

heat loss translates into reduced greenhouse gas emissions.  Secondly, the constant air 

exchange provided by the heat exchanger improves the barn air quality. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2.0 Materials and Methods 
 

The study was conducted at the facilities of 

BioSearch International.  This unique facility 

consists of four identical barns on one site, 

allowing for direct replication of control and 

treatment conditions, see Appendix I for floor 

and site plans.  In this study, two barns were 

identified as control barns (Barns 3 and 4) 

and two barns (Barns 1 and 2) were 

identified as treatment barns.  Weanlings at 

an average weight of 6 kg were kept in the 

barn for a growing cycle of eight weeks.  

Each barn housed approximately 800 pigs, which were shipped out at an average weight of 25 

kg. 

 

2.1 Monitoring 
 

The following parameters were monitored in all barns: 

 

2.1.1 Water 
 

Water meters were installed on the main water line, drinker water line, and domestic water line.  

This allowed for water usage to be broken down into drinkers, domestic (staff washroom, 

washing machine, etc…), and wash down.  All water used in the barn ends up in the under barn 

pits, except the staff washroom, which empties directly into the wet well.  The three meters were 

read weekly and recorded on the weekly barn data sheet (See Appendix II). 

 

2.1.2 Energy  
 

The barn uses two types of energy: propane for pig environment heating, and electricity to run 

the pumps, lights, fans, and staff/supplementary space heating.  The propane tanks were filled 

the day before the first pigs entered the barn, and the day following the last pigs leaving.  

Figure 1 - BioSearch International Barn 1



Electricity readings were taken weekly and recorded on the weekly barn data sheet (See 

Appendix II). 

 

2.1.3 Manure 
 

Slurry pits under the barn hold all of the manure.  Prior to the beginning of the cycle, the pits 

were drained and washed out with a high volume water wash line.  Due to the nature of the pits, 

it is impossible to clean the entire amount of waste out.  Samples of this sludge were taken to 

ascertain the nutrient levels in it, and thus the initial nutrient levels in the pits.  Slurry levels in 

each pit were recorded weekly, and a nutrient sample was taken at the end of the study when 

the pits were drained. 

 

2.1.4 Pig Performance 
 

Due to the number of pigs in the barn, a representative sample of 4 pens was randomly 

selected from the entire barn.  The weight of the pigs in these pens was recorded the week of 

arrival, halfway through the cycle, and at the end of the cycle, before the pigs were shipped.  

Also, the feed fed to these pens was recorded daily on the Pen Data Sheet (see Appendix II, for 

data sheet). 

 

2.1.5 Barn Environment 
 

As part of the weekly monitoring a vial of barn air was taken to measure CO2, CH4, and N2O 

levels.  Temperature and odour levels were also recorded.  

 

 2.2 Modifications to the Barns 
 

  2.2.1 Feed 
 

The pigs in the control barns were fed a standard barley based diet using dry feeders.  No heat 

exchangers were installed.  The two treatment barns had both wet/dry feeders and heat 

exchangers installed.  The pigs in the treatment barns were fed a diet with reduced crude 

protein content supplemented with phytase and synthetic lysine.  This diet was developed by 



Laura Davage of UniFeed, Inc.  The parameters of the three feed stages for both the control 

and treatment barns are presented in Table 2 below. 

 
Table 2 - Experimental Feed Ration Parameters 
Feed Ration Total Protein 

(percent) 

Dicalcium 

Phosphate 

(kg/tonne) 

Calcium 

Carbonate 

(kg/tonne) 

 Control Treat.  Control Treat. Control Treat. 

Phase I 24.0 21.0 3.7 0 12.5 11.3 

Phase II 22.0 19.3 14.3 7.1 16.7 13.5 

Phase III 20.0 17.5 11.2 6.4 15.4 12.8 

 

Phytase in the form of Ronozyme P was added to all treatment barn diets to supply the 

recommended 500 FYT / kg.  FYT = phytase unit, defined as the amount of phytase which 

liberates one micromole of inorganic phosphorous per minute from an excess of sodium phytate 

at 37°C at 5.5 pH. 

 

The modifications to the treatment diet had two purposes.  The reduction in crude protein 

content was intended to reduce the excreted nitrogen in the manure slurry, while the phystase 

reduces the phosphorous excretion.  This reduction allows the slurry to be spread at a higher 

rate (more litres per hectare), with the effect of reducing fossil fuel consumption needed to 

operate spreading equipment.  It also improves pig digestion. 

 

  2.2.2 Feeders 
 

The wet/dry feeders installed in the two treatment barns were stainless steel single place, 

double sided models manufactured by Crystal Springs Hog Equipment, Otterburn, Manitoba.  

Each pen in the treatment barns was provided with one wet/dry feeder that included two water 

nipples, one per side.  Each pen in the control barns contained two polyethylene dry feeders.   

 

   

 

 

 



2.2.3 Ventilation Heat Exchanger 
 

The counter flow heat exchanger was 

designed to be inexpensive and simple to 

construct and was intended to be used 

only for the duration of the study.  The 

heat exchanger dimensions were 600 

mm by 2400 mm, with a total heat 

exchange surface area of 36.7 square 

metres.  The unit was constructed from 

50 mm plywood strips with poly film 

wrapped over each strip.   

Two fans were employed to pressurise the exchanger and force a counter current airflow.  This 

counter current design maximizes heat transfer.  The coldest outside air entering the heat 

exchanger comes in contact with the coolest exhaust air.  This maintains the temperature 

differential that drives heat transfer.  Likewise, the warmest outside air being brought in (at the 

point it is discharged into the room) is in contact with the warmest exhaust air in the heat 

exchanger.  Again, a temperature differential is maintained to continue warming the fresh air.  In 

a heat exchanger where the two streams flow in the same direction, there is a large difference in 

temperature where the cold outside air that has just entered the heat exchanger comes into 

contact with the warm exhaust air.  This temperature difference drives a rapid exchange of heat 

between the two streams in the first part of the heat exchanger, but as the two streams travel in 

parallel, the difference in temperature between the two streams decreases, and the rate of heat 

transfer decreases as well.  The fans on these heat exchangers  

 

 

 

 

 

 

 

 

Figure 2 - Countercurrent Heat Exchanger 



  2.2.4 Environment Control 
 

During normal operations, the animal environment temperature remains constant throughout the 

day, but is reduced by 0.5 °C each week to accommodate pig growth, starting at 28 °C on week 

one, reducing to 24.5 °C by the end of the cycle.  In the test barns a device was installed on the 

controllers to reduce the temperature by 4 °C, beginning at 8 pm going through to 8 am, 

whereupon the temperature returned to the normal set point.  This reduces heating costs and 

encourages physical activity in the pigs (Lemay, et al., 2000).  Ventilation inlets in the control 

barn were also adjusted to a lower opening setting, so that the transition period was less abrupt.  

If the temperature dropped too rapidly it was observed that the pigs became restless and started 

coughing. 

 

  2.2.5 Manure Storage System 
 

The Biosearch International barns feature a reverse flow pit under-barn manure storage system.  

As shown in Appendix I, sheet M-1.0, these pits are designed with a cross flow opening at the 

opposite end of the pit from the drain plug.  When the pits are being emptied, only one of the 

plugs from the connected pits is pulled.  Causing the opposite pit to flush through the cross flow 

opening and thus remove sediment from the ends of the pit farthest from the drain plug.  The 

next time the pits are emptied, the process is reversed.  This keeps sediment from building up in 

the pits.  Due to the cross flow openings, the manure level in the “front” and “rear” pits are 

relatively equal.  It has been found that pigs use the rear of the pen for dunging.  By sealing the 

cross flow openings, more manure would be collected in the rear pit.  This was done in an effort 

to reduce the surface area to volume ratio, and thus reduce odours being emitted from the pits. 

 

 

 

 

 

 

 

 

 

 



The following table summarises and compares the modifications made to the barns. 

 
Table 3 - Comparison of Treatment and Control Barns 
Treatment Barns Control Barns 

Diet with reduced crude protein and 

supplemented with Ronozyme P. 

Standard barley-based diet. 

Wet/Dry feeders. Standard dry feeders with separate drinker 

nipples. 

Heat Exchanger in place for minimum 

ventilation rate. 

Regular minimum ventilation fan. 

Night setback device installed. Same temperature all day. 

Manure pits separated front to back. Reverse flush system. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.0 Results and Discussion 
 

 3.1 Water 

 

The total water used in all four barns, broken down by usage, can be seen in Figure 3.  There 

was significantly less water used in the test barns when compared to the control barns.  This 

lower water usage can be attributed to the design of the feeding system, which placed the 

drinker nipples in the feed tray.  In the traditional setup, the pigs were observed playing with the 

drinker nipple, and when they were drinking from the nipple, much of what they drank was spilt. 

 

 3.2 Energy 
  

As the study spanned the months of February through June 2005 (see Appendix II for calendar), 

winter, spring, and summer conditions were encountered.  The test barns, one and two, were 

operated first, during the colder months and the control barns, three and four were operated 

later, when outside ambient temperatures were higher.  To compensate for this temperature 

variability, weather data (Environment Canada, 2005) was used to calculate the heating degree 
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Figure 3 - Water Consumption by Barn and Usage



days for each barn, and the data was normalised to show 1000 heating degree days in each 

barn.  

 

  3.2.1 Propane 

 

Figure 4 shows propane usage for each barn.  Data is not available for Barn 4, as the propane 

supplier did not fill the tank on the date requested.  Propane usage is a little lower in the test 

barns, showing that the counter current heat exchanger in combination with the night setback 

protocol acted to reduce propane consumption.  The heat exchanger acted to recover some of 

the heat lost through the minimum ventilation fans and the night setback protocol reduced the 

overall energy demand throughout the cycle.  An average energy savings for a commercial heat 

exchanger of comparable size is about 500 kWh in 8 weeks.   
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Figure 4 - Propane Usage by Barn Corrected for Outside Temperature



  3.2.2 Electricity 
 

 

Figure 5 shows the electricity used by each barn.  Major electrical loads in the barn include such 

things as: electric space heaters, ventilation fans, washing machine and clothes dryer, and the 

water pump.  A significant portion of the electrical load is from space heating, so the values 

were normalised based on outside temperature, even though some loads, such as the clothes 

dryer are not temperature dependant, while other loads, specifically the ventilation fans, 

increase with outside temperature.   

 

 

 

 

 

 

Electricity Usage Corrected for Outside Temperature
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Figure 5 - Electricity Usage by Barn Corrected for Outside Temperature



 3.3 Manure 
 

  3.3.1 Manure Production 
 

 

Figure 6 shows the manure production in each barn.  These values are corrected for the fact 

that wash, and most domestic water, ends up in the pits.  There is a strong correlation between 

water usage and total manure production.  In the control barns a lot of what ended up in the 

manure pits was water wasted by the pigs on the drinker nipples.  Lower water usage in the test 

barns resulted in lower manure production. 

 

  3.3.2 Manure Nutrients 
 

Figures, 7, 8, and 9 show total kg of Nitrogen, Phosphorous, and Potassium produced from 

each barn (per pig per day).   
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Figure 6 - Manure Production by Barn Corrected for Wash and Domestic Water 
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Figure 7 - Nitrogen Production by Barn 
 
Overall nitrogen produced per pig per day was found to be greater in the control barns.  This 

result was as expected, as the diet fed to the pigs in these barns was lower in crude protein.  

Swine fed high protein diets generally excrete more nitrogen, and it was expected that by 

lowering the protein levels, the nitrogen levels in the manure would also be lower.  On average 

the pigs in the treatment barns excreted 3.7 g/day versus 6.0 g/day in the control barns.  This is 

a reduction of 38 percent. 
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Figure 8 - Phosphorous Production by Barn 
 
One of the main elements of the study was to demonstrate the effectiveness of phytase on the 

reduction of the overall phosphorous content in the manure.  The results indicate a variability 

that is likely the result of sampling and lab analysis.  When averaged, the pigs in the treatment 

barns excreted 0.35 g/day versus 0.42 g/day of phosphorous for pigs in the control environment.  

This is a reduction of 18 percent, somewhat lower than the expected average reduction of 32 

percent.  This lower result can be explained by the variability seen between the two treatment 

barns. 
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Figure 9 - Potassium Production by Barn 
 
Potassium levels in the treatment barn slurry was found to be, on average, 28 percent lower 

than that in the control barns.  Average values for the treatment and control barns were 3.1 

g/pig/day and 4.3 g/pig/day, respectively.  Reduction of potassium in the slurry was not an 

objective of the study and however the results are presented as potassium is an important plant 

nutrient.  

 

3.4 Pig Performance 
 

Overall pig performance was evaluated and it was determined that there was no difference in 

the pig’s weight between the treatment and control group. 
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Figure 10 - Pig weight versus time 
 

The weight of the pigs in the treatment group were slightly higher for the 1st and 4th week 

compared to the control, but they switch by the 7th week.  This could be due to an outlier in the 

data or a measurement error.  Overall it is not likely that any of the barn modifications had a 

positive or negative effect on pig performance. 

 

 

3.5 Barn Environment 
 

 3.5.1 Aerial Greenhouse Gas Concentrations 
 

The variables CO2, CH4, and N2O, Figures, 10, 11, and 12 respectively, were measured every 

week for 8 weeks for each group.   



Carbon Dioxide Levels

0

1000

2000

3000

4000

5000

6000

1 3 5 7 9 11 13

Week

C
on

ce
nt

ra
tio

n 
(u

L/
L)

Barn 1 Barn 2 Barn 4 Barn 3
 

Figure 11 - In Barn Aerial Carbon Dioxide Levels 
 
Carbon dioxide production in animal environments is determined by the number of animals and 

their respiration rate.  Carbon dioxide is removed from the barn through ventilation.  Air samples 

were taken on a weekly basis over the course of the study.  It can be seen in Figure 10 that in 

barn aerial CO2 concentrations tend downward as the study progresses.  This downward trend 

follows the weather as outside temperatures increase.  Small valleys and peaks can be 

accounted for by the timing of the sample taking.  Samples taken when higher stage ventilation 

is active will exhibit a lower CO2 concentration. 
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Figure 12 - In Barn Aerial Methane Levels 
 
Methane levels also follow a trend that is generally similar to that of carbon dioxide.  In barn 

methane comes both from the pigs as intestinal gas and from anaerobic digestion of the manure 

in the pits.  As ventilation rates increase, aerial concentrations decrease.  Conditions effecting 

the decomposition of the manure in the pits (temperature and BOD levels) were similar in all 

four barns and it stands to reason that the methane production would not be different based on 

the best management practices employed in the study. 
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Figure 13 - In Barn Aerial Nitrous Oxide Levels 
 

As can be seen in figure 12, there is a downward trend for both groups over the 8 weeks of the 

study but starting on the 8th week, both groups become similar to each other when the outside 

temp starts to become warmer (Note that the 1st week was roughly in March).  This is probably 

due to the fact that there is very little nitrous oxide production in the barn, and that when the 

outside temperature increases to the point where stage two ventilation is employed, the 

ventilation is sufficient to reduce inside concentrations to that of outdoor ambient levels. 

 

It is not likely that any of the greenhouse gas mitigation practices had an effect on indoor aerial 

greenhouse gas concentrations.  Higher overall CO2 levels in the test barns are most likely due 

to the slightly reduced minimum ventilation rate experienced due to higher pressure losses in 

the heat exchanger.   

 

   

 

 



  3.5.2 Odour Levels 
 

As can be seen in figure 13 below, the odour levels in the barns did not appear to follow any 

sort of pattern.  It is likely that there was no positive or negative odour related consequences 

from any of the mitigation technologies employed. 

  

Odour Levels

0.0

50.0

100.0

150.0

200.0

250.0

300.0

350.0

400.0

1 3 5 7 9 11 13

Week

O
do

ur

Barn 1 Barn 2 Barn 4 Barn 3
 

Figure 14 - In Barn Odour Levels 
 
It was initially thought that odour may be reduced by confining much of the slurry to the rear pits 

(see Appendix IV).  If this were the case, the effects were negated by a slightly lower ventilation 

rate, or were too small to measure accurately.   

 

 

 

 

 

 

 



4.0 Greenhouse Gas Savings 
 

There are three main areas of greenhouse gas production that result from hog production: 

heating with propane, electricity usage, and spreading manure.  Quantifying greenhouse gas 

emissions is difficult to do with great accuracy, but a reasonable estimate can be made.  Table 4 

summarizes the actual greenhouse gas savings on a yearly basis between the control barns 

and the treatment barns that were achieved. 

 
Table 4 - Projected greenhouse gas savings at BioSearch International 
Greenhouse Gas Source Control 

(tonnes/yr) 
Treatment 
(tonnes/yr) 

Net Savings 
(tonnes/yr) 

Propane 7.29 5.09 2.20 

Electricity 1.85 1.39 0.452 

Manure Spreading 0.347 0.0642 0.283 

Total 9.48 6.55 2.93 

 

By far that largest greenhouse gas emission from the barns is in the form of CO2 emitted by the 

propane heaters.  Any efficiencies gained by conserving heat will be directly transferable in to 

greenhouse gas savings.  The heat exchangers and night setback devices helped to reduce 

this, yielding a 30 percent reduction in greenhouse gas emissions from propane.  

 

Electricity usage was also positively affected by the introduction of the night setback devices, 

wet/dry feeders, and heat exchangers.  Calculating greenhouse gas emissions from electricity 

usage is very complex.  In Manitoba, where electricity is produced solely from hydroelectric 

dams, it can be argued that there is no greenhouse gas emissions, or that the emissions are 

negligible.  In many areas of Canada, however, electricity is generated from fossil fuels (coal, 

natural gas, or bunker oil).  A value of 0.43 kg of CO2 per kW of electricity was chosen as 

representative of the rate of greenhouse gas emissions dues to electrical energy production.  

The overall electricity related greenhouse gas emission was reduced by 24 percent. 

 

Lastly, the issue of spreading land was addressed.  No published information on greenhouse 

gas production resulting from manure spreading was available.  A local manure spreading 

contractor was consulted regarding the fuel usage of his equipment and historical records.  The 

fuel consumption data for manure agitation, pumping, spreading, and transportation was 

reviewed and found to be reasonably representative of a typical manure handling system.  It 



was determined from this data that approximately 21.5 tonnes of greenhouse gas is expended 

per hectare of land required for spreading.  This is based upon typical manure application in 

Manitoba on a medium soil, and cereal production.  By reducing the spreading area (through the 

reduction in nutrients and water management), the greenhouse gas emissions were cut by 18 

percent. 

 

In total, 2.93 tonnes of greenhouse gases were saved by the implementation of the above 

practices in the BioSearch International barns.   

 

The results of this study may be applied across Canada when normalised for climate and pig 

size, and with the assumption that swine housing is entirely confined.  The following table shows 

potential greenhouse gas savings per pig and for each province based on the 2001 Agricultural 

Census, extrapolated from literature and the results of this study. 

 
Table 5 - Potential greenhouse gas savings by province 

Province 

Propane 
Savings 

(kg/pig/yr) 

Electricity 
Savings 

(kg/pig/yr) 

Manure 
Spreading 
Savings 

(kg/pig/yr) 

Total 
Savings 

(kg/pig/year)
Number of 

Pigs 

Province 
Wide 

Savings 
(tonne/year) 

Newfoundland 1,820 366 294 2,480 2,690 6,660 
Prince Edward Island 1,720 347 294 2,360 126,000 298,000 
Nova Scotia 1,720 347 294 2,360 125,000 295,000 
New Brunswick 1,910 386 294 2,590 137,000 355,000 
Quebec 2,010 405 294 2,705 4,270,000 11,500,000 
Ontario 1,530 309 294 2,130 3,460,000 7,370,000 
Manitoba 2,200 444 294 2,930 2,540,000 7,450,000 
Saskatchewan 2,300 463 294 3,050 1,110,000 3,380,000 
Alberta 2,100 424 294 2,820 2,030,000 5,720,000 
British Columbia 1,340 270 294 1,900 166,000 315,000 
CANADIAN TOTAL         14,000,000 36,700,000

 

The values for electricity and propane consumption were calculated soley from the results of 

this study.  A review of previous studies indicate that energy consumed for the purposes of 

heating can be reduced by 30% by the use of heat exchangers, a value that was closely 

supported by the findings of the study.  The spreading land savings were calculated based on a 

32 percent reduction in slurry phosphorous levels rather than the 18 percent reduction that was 

experienced in this study, as the higher value reflects the results of many other phytase studies. 

 

 



5.0 Recommendations 
 

For those producers building new facilities, it is recommended that some of the greenhouse gas 

mitigation technologies studied be part of their new construction.  Specifically, wet/dry feeders, 

heat exchangers, and night setback devices.  As these technologies mature, the capital cost 

differential becomes less between conventional and energy efficient systems.  Some of the 

other techniques, such as the pit separations for manure isolation, do not appear to have any 

noticeable impact on aerial in-barn greenhouse gas concentrations or subsequent emissions. 

 

For producers with existing operations who are looking to decrease their greenhouse gas 

emissions, a balanced approach is recommended.  The specifics of the operation will best 

determine the possible greenhouse gas savings from these technologies.  Replacement 

economics and overall barn design may also determine if a heat exchanger is worth the 

investment.  Heat exchangers will function in most barns, but will save the most heat in well 

insulated barns in cold climates where there is greatest potential for heat loss.  One exception, 

however, may be the night setback device.  The night setback device was very simple to install, 

and cost less than $60.  Due to the very low capital cost, it may be a worthwhile investment for 

any existing or new barn.  Unfortunately such a device is not commercially available, and a night 

setback feature is not available on most ventilation controllers at this time. 

 

Although we were disappointed that our methodology was not sufficiently precise to quantify the 

significant manure nutrient levels differences, we are confident that they do exist.  The research 

literature in the benefits of reducing feed nitrogen and utilisation of phytase are irrefutable. 

 

Whether a producer is contemplating new construction, or retrofitting older barns, it is 

recommended that the operation be evaluated with respect to energy inputs at the following 

points: 

• Heating System:  

o Are the heaters operating at maximum efficiency? 

• Ventilation:  

o Have heat exchangers been contemplated? 

o If heat exchangers exist, are they cleaned/defrosted regularly? 

o Is the fan staging programmed appropriately? 

o Is the inlet system tuned? 



o Is a night setback device available/installed? 

• Lighting: 

o Is lighting being used appropriately, shut off at night, etc…? 

o Are energy efficient bulbs installed in place of older incandescents? 

• Feed System: 

o Are wet/dry feeders installed?  

• Manure Handing System: 

o Are the spreading fields located nearby the animal housing? 

o Has phytase been utilised to decrease spreading lands? 

 

By evaluating the operation based on energy inputs it is easy to target the highest energy users.  

It is best to start at the highest energy use points, as efficiencies found here will have the most 

impact on the overall greenhouse gas emissions of the farm. 
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Appendix I – BioSearch International Barn Plans 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











 
 
 
 
 
 
 
 
 
 
 

Appendix II – Barn Data Collection Forms and Project Schedule 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


