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Energyé.umérighté

ÅLiquid fuels?

ÅSolid Fuels?

ÅHeating?

ÅTransportation?

ÅElectricity?

ÅFertilizer?



Energy Sure, but What For?

ÅDomestic Markets & Self sufficiency?

ÅProfit from Export Markets?

ÅDifferentiated energy marketing?

ÅCarbon neutral?

ÅThe Right Thing To Do....???

Be realistic...



Valuing Energy System Externalities

ÅSoil Erosion Control

ÅEnhanced Nutrient Cycling

ÅSurface and Ground Water Quality

ÅEnergy Efficiency. ie. Heating and cooling

ÅSnow Control

ÅGHG Mitigation

ÅAir Quality Control



With All These Benefits...

WHY IS IT SO HARD TO 

STIMULATE A 

RENEWABLE ENERGY 

INDUSTRY???



Early Take Home Note...

ÅEnergy is policy

ÅNothing happens in the energy market that is 

not influenced by the political system

ÅDonôt try and make energy systems cheap in 

order to compete

ÅDo your homework and tackle the policy 

changes needed

ÅDo it as a community!!!!

If you donôt address domestic 

energy policy you will continue 

to compete with commercial 

wind farms, 600-MW coal-fired 

power plants, 1300-MW heavy 

oil generators...good luck!!



People Donôt Like Change....

ÅEspecially if the change is an increased cost of 

living...

ÅDoes renewable energy have to be more 

expensive to purchase?

ÅWe know itôs more expensive to make...



Conservation is the Cornerstone to a 

Renewable Energy Policy

ÅWe all use 2x the energy as we need to

ÅIf conservation was fully embraced...

$/kWh kWh/Month $/Month

$0.10 1200 $1200

$0.20 600 $1200



Farm Energy Conservation



Top-10 Energy Conservation Options

1. Creep heat pads 

2. Creep heat controls

3. VFD on large motors with variable loads

4. Lighting system design

ï Photocell control for barns with natural light

5. Stand-by generator block heater thermostat



Top-10 Energy Reduction Options

6. Dual ventilation barn designs

7. Energy efficient exhaust and recirculation 
Fans (NRCan)

8. Energy monitoring for electrical energy 

9. Demand management controls

10.Heat reclaim and alternative energy systems 
for hot water heating



Dairy Systems Benchmarking

Electricity Benchmarking of 2006 Agviro Audited Dairy Farms 

Dairy kWh/Cow kWh/hectoliter

Max 1946 20

Av 1095 11

Min 571 5

Electricity Benchmarking of NB Energy Audited Dairy Farms 

Dairy kWh/Cow kWh/hectoliter

Max 1625.5 15.5

Av 1133.0 12.13

Min 823.6 9.9



Poultry Audit Benchmarking

Electricity Benchmarking of 2006 Agviro Audited Poultry Farms

Poultry
Broiler Chicken Layer

kWh/100 kg kWh/100 dozen eggs

Max 34 25

Av 18 14

Min 12 07

NB Layer Operation: 13.5 kW dozen eggs-1

NB Broiler Operation: 13 kW 100 kg-1



Cooling



Energy Efficient Fans and Staging



Dual and Natural ventilation



Creep Heat Pads and Lamps



Energy Conservation 

Take Home Messages

ÅEnergy master planning is key during new 

build design

ÅSeek appropriate design support, DO NOT rely 

on the status quo (MH lighting)

ÅEnergy efficiency options exist for new builds 

and retrofits

ÅCash flow is king

ïIncentives vs financing programs



After Conservation...

Energy Generation



Year 1 2 3 4 5 6 7 8 9 10

Power 

Rate ($/kWh) $0.10 $0.10 $0.11 $0.11 $0.12 $0.12 $0.13 $0.13 $0.14 $0.14

Price 

Escalation (4%) 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04

Year 11 12 13 14 15 16 17 18 19 20

Power

Rate ($/kWh) $0.15 $0.15 $0.16 $0.17 $0.17 $0.18 $0.19 $0.19 $0.20 $0.21

Price 

Escalation (4%) 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04

Price Escalation

25-Year Average = $0.17 kWh-1



The Biogas Reactor

Internal Biogas 
Collection Membrane

External Protection 
Membrane

Fan Unit

Biogas Storage

Pressurized Ambient Air

Biogas Reactor

Air Input 
Conduit



GermanyéCorn silage biogas

ÅFirst full BIOMASS 

digester in Germany

ÅFull corn silage diet

Å110 kW Engine

Å8% diesel fuel mixture 

with biogas



GermanyéCorn silage biogas



GermanyéManure & biomass biogas

Å220 kW generator 

running 7446-hours a 

year, ~85% run-time

Å11 Mt corn silage daily

ï500 ac year-1

Å2.5 m3 finisher hog 

manure daily

ï900 m3

ï200,000 gallons year-1



GermanyéManure & biomass biogas

ÅSolid input device

ÅAllows digester 

feedstock recipes to 

exceed 30% dry matter 

content 



For scaleéPotato Dehy-Plant Biogas System 



Biogas Engines

220-kW

1.2-MW

1.4-MW

110-kW

Average Genset for German Biogas Installations: 300-kW 



Bacteria at work!

Sulphur Deposits



Biogas Plant Feedstock 

Energy Potential

ÅCattle Manure 50   kWhel/tonne

ÅPoultry Manure 140 kWhel/tonne 

ÅGrass Silage 220 kWhel/tonne 

ÅCorn Silage 400 kWhel/tonne

ÅKitchen Scraps 220 kWhel/tonne

ÅAbattoir Wastes 770 kWhel/tonne 

ÅSource: Electrigaz, GE Electric



Biofuels Energy Output per Hectare

Corn Input 

Hectare-1
Energy Input 

(GJ)

Product 

Output

Energy 

Output 

(GJ)

Net 

Energy 

(GJ)

Ethanol 8-Tonnes 

grain @ 17% 

H2O

39 3700 L 

Ethanol

91 52

Biogas 35-Tonnes 

silage @ 35% 

H20

26 8000 m3

Biogas

173 147



So thenéRenewable Energy Policy

ÅCanadaé

ïNot much to tell here, Alberta and Ontario 

producers have options, nothing in the Maritimes 

to date and no political will to see it 

throughéyet??

ÅGermany



Biogas Policy - Germany

ÅVarious levels of feed in tariff rates

ÅBiogas investment exploded after 2004 re-

vamp of feed-in-tariff rates

ÅKey points to the German Policy

ïGuaranteed access to the power grid

ïGuaranteed minimum price: 20-year horizon

Å2,500-biogas plants

Å450-MW of generation capacity



MoreéBiogas Policy - Germany

Euro-cents/kWh Canadian-cents/kWh

Base Prices for Biogas Plants

Up to 150 kW 11.5 17

Up to 500 kW 9.9 15

Up to 5 MW 8.9 13

5 to 20 MW 8.4 12

Use of waste wood 3.9 6

Biomass Bonus for Biogas Plants

Up to 500 kW 6 9

500 kW to 5MW 4 6

Up to 5 MW using wood 2.5 4

Co-Generation Bonus 2 3

Technology Bonus 2 3



Ongoing Challenges

ÅLOTS of feasibility studies on the books, we 
know that agriculture can contribute

ÅStill lacking the policy to make it happen

ÅOntario: Still has challenges ahead in making 
their grid work under the Standard Offer

ïBiogas Systems Financial Assistance Program

ÅPolicy barriers for bringing in off-farm 
materials to boost biogas yields

ïAddressed in Ontario with new regs



The Opportunities

ÅWaste to poweréwho canôt get behind that?

ÅSignificant GHG reductions

ÅImproved nutrient cycling opportunities

ÅProgress towards self-sufficiency is possible 

with biogas, not only in power, but crop 

nutrients and thermal energy

ÅFit well with the livestock sector, boosting 

economic sustainability



Got Culls?

Think Biogas Treatmenté



Cull and Organics 

Management Options

ÅOption 1ish

ïCulls: Status quo, disease spread, nutrient loss

ïClover: Plow-down, lackluster nutrient use

ÅOption 2ish

ïCulls treatment, energy production

ïNutrient processing, recycling



Why Option 2?

ÅRenewable energy

ÅSelf sufficiency

ÅRural jobs

ÅGHG reductions

ÅStable crop nutrient costs, effective cycling

ÅDisease control



Maximize Soil Nutrient Retention 

and Effective Nutrient Cycling

ÅIn the potato rotation nutrients are easily 

stranded below the root zone

ÅService crops in rotation

ïLegumes produce organic nitrogen

ïFibrous rooting systems 

ÅRetain stranded nutrients and dig deep to bring nutrients 

back into the root zone

ÅImprove internal drainage 



Corn Silage Crop Nutrient Removal

Lbs/ac $/lb $/acre

N 102.5 $0.79 $80.71 

P 46.25 $0.99 $45.88 

K 92.5 $0.68 $63.07 

$189.66 

Alfalfa/Grass Silage Crop Nutrient Removal

Lbs/ac $/lb $/acre

N 171 $0.79 $134.65 

P 40.5 $0.99 $40.18 

K 174 $0.68 $118.64 

$293.47 



But, how to grab this opportunity..??

ÅWe need good rounded policy that considers & 
applies VALUE!! to...

ïRenewable heat and electricity

ïGHG reductions

ïImproved nutrient cycling

ïImproved water quality, ie. low pathogen yields

ïReduced odour



Maritime Solar Opportunities

Å3-Solar Technologies to Consider

ïIn order of cost effectiveness

1. Hot Air

2. Hot Water

3. Electricity



Solar Hot Air Systems



Passive/Active Solar Wall Heating



Solar Hot Air Heating

Solar SheetTM

Direct Vented 
Air Heating

PV Module



Active Solar Heating
Fully Integrated Make Up Air Preheat



Heat loss through the roof is recovered 
when the fan is running

Solarwall 

Panel

Air Space



Solar Air Heating Case Study #1

ÅBroiler Barn

Å11,500 birds floor-1 x 3-floors

Å1150 CFM room-1 @ 0.1CFM bird-1

Å230 ft2 solar air heating panel room-1

ÅTotal Cost: $3,220-$1,478=$1,741

ï$14 ft2 installed

ÅEnergy Savings: $690 year-1

ïNatural Gas @ $0.50 m3

Å2.5-Year Incentivized Payback



Solar Wall Heating



Solar Air Heating Case Study #2

ÅFarrowing Barn

Å36-sows room-1

Å720 CFM room-1 @ 20CFM sow-1

Å144 ft2 solar air heating panel room-1

ÅTotal Cost: $2,016-$925=$1,090

Å$14 ft2 installed

ÅEnergy Savings: $432 year-1

ÅNatural Gas @ $0.50 m3

Å2.5-Year Incentivized Payback


