
Samson Engineering Inc.

SEPDI ANAEROBIC 
DIGESTION

Riverbend Colony Farms
Located SE of Carberry, MB



Samson Engineering Inc.

The Operation

• 1500 ISO-Wean Facility

• Generates ~ 14000 gal manure/day

• 5.2M gal / year

• Constructed a 3 M gal Storage in 2000

• Empty 2x per year 

Riverbend Colony Farms
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The Project

Design a hog manure management strategy with the intent 
of providing a system that would address the issues of: 

odor 

pathogens

solids

nutrients (N, P & K), and 

costs 
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The NASA Project Model
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What is SEPDI?

SEPDI is a hybrid for:

SEPARATION 

and

DIGESTION
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The SEPDI System
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HOW ?

It's called a VSEP
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SEPDI System
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How Does It Work?
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SEPDI System 
VSEP Filter
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Filtration Metrics
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SEPDI System
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SEPDI System 
Are You Sure You Want To Drink That?
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Water Recycling Paper
An ASABE Meeting Presentation

Paper Number: 074047

Membrane Filtration of Untreated vs. Anaerobically

Digested Swine Manure
Ron Fleming

University of Guelph Ridgetown Campus

Ridgetown, Ontario, Canada, N0P 2C0

Malcolm MacAlpine

University of Guelph Ridgetown Campus

Ridgetown, Ontario, Canada, N0P 2C0
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Why Anaerobic Digestion?

So as to develop a regime of Bugs that will generate 
Methane Gas

CH4
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How does Anaerobic Digestion 
Work?

It’s a Natural Process
where in the absence of Oxygen

Liquefier Bugs

Acid Formers

Methanogenic Bacteria
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How Does Anaerobic 
Digestion Work?

Liquefying
Bacteria

Acid-Forming

Bacteria
Methane-Forming

Bacteria

Step 1:
Liquefaction

Step 2:
Acid Production

Step 3:
Biogas Production

End Products 
of Biogas

Complex 
Organic matter 
(raw manure, 
milk house 
waste, fine 
bedding)

Liquefied soluble 
organic 

compounds

Simple organic 
acids (including 
odorous)

Biogas 
(methane, 

CO2, 
impurities)

Insoluble 
compounds (water, 
inorganic material, 
insoluble organic 

matter)
Low odor 
effluent
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The Role of Temperature

Psychrophilic (Cold) 1Year
• can grow at 0oC, some even low as –10oC, their upper limit is 

often 25oC

Mesophilic (Warm) 21 Days
• temperature range 20oC to 45oC

Thermophilic (Hot) 3 – 5 Days
• temperature range of 50oC or more, maximum 70oC. The SEPDI 

digester operates in this temperature range
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The Role of pH

Indicator of Balance in the System
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What can go wrong

Why Hydrogen Sulphide Gas is generated.
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OPPORTUNITIES

Sepdi advantages

1. Water Use Reduction
2. Recycling of water
3. Reduce Digester Size
4. Rapid Digestion - Thermophilic 
5. Lagoon Size Reduction/Elimination
6. Increase Returns
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3% SOLIDS

97% WATER

Opportunity For Water 
Recovery

VOLUME:14000 Gal /Day @ ~3% Solids
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VSEP Water Recovery

VSEP Recovers 75% of Water in Manure

3% SOLIDS

75% RECYCLED 
WATER

22% REMAINING 
WATER IN 
MANURE



Samson Engineering Inc.

$

$ $
Livestock Operation Manure Storage (Agitation)

Manure Application

Challenges:
Odour Solids
Pathogens GHG
Cost $

Conventional Manure 
Handling Strategies
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$ $ $$

Livestock Operation Manure Storage
Manure ApplicationAnaerobic Digester

Solutions:
Nutrient Rich Fertilizer 90% Odor Reduction

Solids Reduction 95% Pathogen Reduction

GHG Emission Reduction Energy $ and Kyoto $

Carbon 
Credits

SEPDI Manure 
Management Strategy

$



Samson Engineering Inc.

What about Phosphorus?

• element # 15 of the periodic table

• Important component in Bone, teeth, 
DNA and energy transfer in living 
organisms

• Essential nutrient for plant growth 
(Used in Fertilizer)
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VSEP FILTERED WATER 
NUTRIENT CONTENT

ASABE, Paper Number: 074047

Membrane Filtration of Untreated vs. Anaerobicly Digested Swine Manure, R. Fleming and M.  MacAlpine

Average Nutrient Content
Parameter Manure Digested Manure Recovered Water
NH4-N (mg/kg) 2200 2000 130

TKN (%, “as is”) 0.36 0.27 0.011

Phosphorus (%, “as is”) 0.085 0.027 0.0

Potassium (%, “as is”) 0.26 0.21 0.0

Dry  Matter (%, “as is”) 3.1 1.3 .02

E.C. (mS/cm) 16 14 1.1

pH 7.9 8.3 8.5
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ALS Analytical Report
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SEPDI Phosphorus 
Content

• Sepdi Digester sludge Contains 1.5 lbs of 
Phosphorus/ton of sludge on average.

• Range of Crop P requirements:

40 -105 lbs of P/acre

• Range of Volume of SEPDI digester sludge per acre: 

(P-based application )   6000 -17,500 gal/acre. 
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What About Costs?
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Gas Potential Schedule
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SEPDI System 
Methane Gas

Manitoba       2 – 4 cents / Kwh

Ontario          11 cents / Kwh
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Payback Calculations

Capital Cost 700,000.00$           
Est. Operation & Maintenance Cost 25,000.00$             
Total Costs 725,000.00$           

Electrical Energy Value 70,434.00$             
Thermal Energy Value 17,946.00$             
Manure Application Savings 66,000.00$             
Total Potential Benefits 154,380.00$           

Simple Payback Period (years) 4.53

1) VSEP Operating Cost ~ 
$4/1000 gallon ~ $1.00m3

2) Costs to Build Manure Storage 
Facility  ~ 10¢ - 20¢/gallon
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Are We Meeting Our 
Objectives?

Environmental and Economic Benefits

• Solids 

• Odors

• Pathogens

VSEP Removes 98% of solids from Swine 
Manure

Odor Reduction

VSEP filtration has been proven to 
remove viruses from filtered water. 
Microbial tests from SEPDI are yet to be 
performed

Effective Nutrient Management

Cost Savings

• Nutrients

• Costs
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QUESTIONS ?

Samson Engineering Inc.
162 – 10th  Street, 

Brandon, MB   R7A 4E6

PH:   204 – 727 – 0747
FAX: 204 – 725 – 9870

pdorn@samsonengineering.com

Contact Information
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