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Photo by Ryan Song on Unsplash



EPA/903/S-18/001 Survey Results September 2018



Photo from dairymaster.com

On-farm manure comprises 70% or more of waste



Off-site waste (e.g., food processing waste, restaurant grease) up to 30% of biomass



Excerpt from 12/09 Edition of Wisconsin Agricultural Biogas Casebook

70%
30% “By adding off-site 

substrate to their digester, 
they can easily double 
their gas production and 
significantly improve the 
projects profitability.”
2018 Daritech brochure



cow manure off-site feedstock 

M
A

IN
T

A
IN

 B
A

L
A

N
C

E

DIGESTERS ≈ STOMACHS



https://mrec.org/files/2016/06/2016.Dvorak.WhereAreWeTodayWithDigesters.pdf

COMPLETE MIX DIGESTER
www.regenis.net

1.6 million gal

--73’--

--2
4’

--710,000 gal

https://mrec.org/files/2016/06/2016.Dvorak.WhereAreWeTodayWithDigesters.pdf
http://www.regenis.net/


www.daritech.com/digesters.html



www.regenis.net

http://www.regenis.net/
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www.regenis.net
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Biogas Production:
55%-70% methane 
30%-45% carbon dioxide (CO2)
Hydrogen sulfide (H2S) in ppm



1,057 hp engine with 750 kWh generator Average 527 kWh - power for 400+ homes

In Washington State:
$100 / MWh - decade ago
$35 / MWh - now



EMISSION COMPARISON
Examples of Registered Sources Emissions (tons/yr)
Auto body shops - VOCs
 Small to large (e.g., Maaco) ≤ 2
University - NOx
 WWU - Boilers, generators, gas station, wood shop, spray booths, solvents 9
Gas stations (largest) - VOCs
 Safeway and Fred Meyers
 Costco

6-13
18-26

Wood products (mid-to-large) – PM10
 Interfor Cedarprime, South Everson Lumber Co., SOCCO Forest Products, 

Lynden Door, Brooks Mfg., Mount Baker Products, Metrie Inc.
12-22

Anaerobic digesters (largest) – NOX & VOC
 FPE Renewables LLC, Edaleen Cow Power, Farm Power Rexville & Lynden 21-28

VOC, NOx, PM, SO2  [used for registration fees] 



1. High H2S concentrations
2. Timely engine testing
3. Flaring issues
4. Digester roof failures
5. Equipment leaks

PROBLEMS



1. H2S CONCENTRATIONS

BALANCE

UPSET

Anytime H2S Limit 550 ppm
30-day rolling limit 350 ppm



H2S

2018

180 ppm H2S 250 ppm H2S400 ppm H2S230 ppm H2S 220 ppm H2S

SO2
2018

10 ppm H2S 20 ppm H2S 25 ppm H2S 27 ppm H2S 35 ppm H2S



SO2 - BIOGAS VS NATURAL GAS
BioGas
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Chart courtesy of Ecology

Switched to Natural Gas



2. TIMELY ENGINE TESTING

40 CFR § 60.4243(b)(2)(ii) – testing non-certified engines



No spark-ignition during power outages

3.A. FLARING ISSUES



Permit applications indicated flaring ≤ 10%

3.B. FLARING ISSUES

More biogas to flare than to engine

33%

Permit Implications Regarding:
 Emissions
 Flare Design
 O&M
 Monitoring
 Record-keeping



Flare ignition failures during normal operation – flow, but no flare

3.C. FLARING ISSUES

No Flare 
Temp

18% of time



Flare ignition failure due to poor gas quality (e.g., an upset caused by freezing weather)

3.C. FLARING ISSUES

flare down

CH4 ≤35%
H2S 1700 ppm

engine 
down

CH4 ≤45%

engine 
on 

propane

H2S 2000



 Result in alternate operations 
(i.e. run commercial natural gas)

4. DIGESTER 
ROOF FAILURES

Farm Power Lynden (built 2010)
Lid collapse June 2019



Edaleen Cow Power (built 2012) 
Lid collapse October 2019



Van Dyk-s Holsteins (built 2011)
Lid split July 2018



5. EQUIPMENT LEAKS
• Leaking equipment

J:\FLIR IMAGES_RECORDINGS\EDITED VIDEOS\DIGESTER.MP4







RESOLVED / TO BE RESOLVED
1. High H2S concentrations

• Generally under control during normal operation
2. Testing uncertified engines

• Most conducted in timely manner
3. Flaring issues

• No ignition during power outages
• Battery back-up units have been installed

• Flaring more than 10% represented in permit applications
• Re-permitting – cap volume of biogas production

• Flaring without combustion (high wind, low flow, spark failure, low CH4)
• Re-permitting – monitor and report flare temp and flow

4. Digester roof failures and upsets
• Re-permitting - address the use of natural gas

5. Leaking equipment
• Need further field evaluation to determine extent of leaks



NORTHWEST CLEAN AIR AGENCY
Matt Holmquist

matth@nwcleanairwa.gov
360.419.6840

mailto:matth@nwcleanairwa.gov
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