IMPROVING PROFITABILITY

Biogas

Moving Wisconsin’s

A recent survey of Wisconsin’s biogas industry
— which includes 172 anaerobic digesters —
highlights challenges and solutions needed to
advance biogas facility development.

Clinton Fandrich and Amanda Mott

ISCONSIN boasts one of
the highest number of an-
aerobic digester (AD) sys-
tems in the United States,
with 172 digesters cover-
ing a variety of sectors, sizes, opera-
tional approaches, and system applica-
tions. A recent survey conducted by the
Wisconsin State Energy Office (SEO)
provides a comprehensive assessment
of the Wisconsin biogas industry. Al-
together, these facilities produce mil-
lions of Btus in heat energy, generate
140 MW of electrical capacity and off-
set thousands of gallons of diesel fuel
per year.

But the survey went further than
simply identifying the current output
of Wisconsin’s biogas systems, striving
to answer critical questions about the
development of the state’s anaerobic
digester industry, such as what are the
primary operational challenges, what
are the key financial barriers to project
development, and where are the oppor-
tunities for greater progress.

BIOGAS INDUSTRY CHALLENGES

The survey responses outlined four
primary challenges to system operation
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and development of the biogas industry
as a whole:

1. Cost-effective and safe operation
of electricity generators, which is par-
ticularly important as power genera-
tion has been relied upon for a primary
source of project revenue.

2. Intersector collaboration and in-
formation sharing has been lacking,
leading to conflicts over organic waste
resources and appropriate project siting.

3. Generating revenue for a biogas
project has recently become more chal-
lenging, which has led many in the
industry to assess possibilities to gen-
erate revenue outside of power genera-
tion, such as renewable natural gas and
compressed natural gas (CNG).

4. Establishing effective system op-
eration and maintenance procedures,
which are particularly challenging for
agricultural systems.

Still other challenges exist, such as
environmental regulatory compliance,
establishing fair tipping fees, and un-
available capital for project financing.
However, these are intimately con-
nected to the four primary challenges
outlined above and may be addressed
in concert.

Electricity Generation

The failure of AD system design to
protect electrical generation equip-
ment quickly rose to the top of the list,
with survey participants pointing to
ineffective or absent biogas cleaning
mechanisms to extract impurities that
can harm the generator equipment.
This presents tough questions about
how system developers and builders
design these often very complex proj-
ects, but also allows for establishment
of novel alliances in system design go-
ing forward.

Intersector Collaboration
And Information Sharing

Those surveyed further identified
lacking collaboration between the four
main biogas industry sectors (farms,
wastewater treatment plants, landfills,
and industrial facilities) which, they
asserted, inhibits information sharing
that could allow the industry to, for
example, better utilize available feed-
stock and collaborate to resolve opera-
tion and maintenance concerns. This
evoked intriguing discussions about
information sharing methods that Wis-
consin’s biogas industry can utilize to
resolve these difficulties in order to
maintain its leadership status in the
United States.

Revenue Generation

The ability of AD systems to generate
revenue was a close third in the indus-
try challenges expressed in the survey.
In the past, electrical power generation
was a very popular way for AD projects
to generate revenue in Wisconsin. This
strategy relied heavily on the state’s
renewable portfolio standard, which
required all Wisconsin electric provid-
ers to provide their retail electricity
customers with 10 percent of electricity
generated from renewable resources by
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2015. This resulted in favorable power
purchase agreements (PPAs) for bio-
gas facilities. Since the major investor-
owned utilities IOUs) in the state met
this standard in 2013, utilities have
not been offering increased tariffs for
renewable generation for quite some
time.

System Operation
And Maintenance

Not only does AD system operation
and maintenance require revenue, it
also requires specialty training and
knowledge. As such, system operation
and maintenance has proven to be a
large challenge in and of itself. Opera-
tors are often consumed by other tasks
either on the farm or at the factory and
are unable to dedicate the required
time and resources to properly main-
tain and operate the equipment. In
some cases, as noted, systems lack the
necessary biogas cleaning components
to enable safe operation of the genera-
tors, leading to heavy maintenance re-
quirements and sometimes a dramatic
reduction in the operational life of the
equipment.

SOLUTIONS AND OPPORTUNITIES

Put together, these challenges pres-
ent opportunities that could streamline
the industry and diversify how biogas
facilities are built and operated. While
each potential solution could go a long
way to improve certain aspects of an
AD system, the challenges they address
are complex and require equally com-
plex strategies to overcome them.

Electricity Generation

Several potential solutions to gener-
ator concerns were forthcoming from
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survey respondents, including a re-
quirement to allocate equal capital
expense for biogas scrubbing as for
electricity generation and contracting
with an outside operator to conduct
operation and regular maintenance
of the generator equipment. The dis-
cussion about biogas scrubbing equip-
ment also highlighted the importance
of incorporating one or more tech-
niques that were effective in removing
specific contaminants and polishing
the biogas to ensure safe combustion
in a generator.

Several farm operations also detailed
the advantages of outside contracting
for operation and maintenance of the
AD system (in addition to the genera-
tor). Dedicated, highly-trained opera-
tors could service the system while the
farmer or the plant manager attends
to his or her daily responsibilities and
could justify a more aggressive mainte-
nance schedule for key system compo-
nents, including generators. These ded-
icated contractors could also be shared
between several facilities thus reduc-
ing costs for individual system owners.

Anaerobic Digestion Plants

We are your partner for flexible design,
high quality and fast construction.

More than 300 plants in 25 countries since 2001
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Intersector Collaboration
And Information Sharing

Improving cooperation and collabo-
ration between biogas industry sectors
and individual facilities was common
on respondents’ wish list. Improved
collaboration was suggested to address
and find potential solutions to com-
mon problems encountered across the
various sectors of the industry. Addi-
tionally, such collaboration would al-
low for a combined voice to organize
and lobby for policy changes. But much
more practically, survey respondents
felt that improved collaboration could
help alleviate problems stemming from
unfair or uneven distribution of organic
waste resources. More robust infor-
mation exchange within the industry
could allow them to more cost-effective-
ly process organic waste in their area.
This information could also be valu-
able for determining the best location
for new projects and where the current
biogas infrastructure is operating un-
der capacity.

The SEO is dedicated to providing a
forum through which AD facility own-
ers and operators, along with develop-
ers and engineers, can meet to discuss
the barriers they face and coordinate
initiatives to resolve unsettled chal-
lenges and disputes. On November
12, 2015, the second annual Wiscon-
sin Biogas Conference will convene in

Rosendale Dairy, Pickett, Wisconsin

Appleton to address concerns raised in
the survey, as well as hear from lead-
ing policymakers in the state to discuss
industry development going forward.

Revenue Generation

Having fulfilled their obligations un-
der the current RPS, Wisconsin’s power
companies have scaled back the price
per kWh offered to new biogas project
developers. This has all but frozen bio-
gas project development in Wisconsin,
but developers are looking to other po-
tential revenue sources as the next step
in the industry’s development.

One such possibility is development
of compressed natural gas (CNG) in-
frastructure in Wisconsin and the con-
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version of key commercial trucking
and municipal vehicle fleets. Many in
Wisconsin’s biogas industry are deeply
involved with one or another commer-
cial trucking fleet, be it milk and dairy
products transportation or municipal
waste hauling. Providing these fleets
with a steady, reliable, more economi-
cal and renewable fuel source that is
generated at the very locations they
service could be an enormous cost-sav-
ing opportunity for all. Biogas facili-
ties owned by two local governments in
Wisconsin, for example, have developed
successful CNG projects fueling their
municipal fleets with renewable CNG
at a significant cost savings. A similar
arrangement at dairy farm and indus-
try facilities could provide system op-
erators an additional revenue source
besides electricity generation and sup-
ply their associated commercial truck-
ers with low-cost fuel to get them to
their next stop. While renewable CNG
development is an exciting opportunity,
perhaps more simple applications for
biogas exist onsite, such as generating
heat to offset costs of space and water
heating, a particularly valuable propo-
sition in food processing industries and
agriculture.

System Operation and Maintenance

Survey respondents who relied on
dedicated outside firms to operate and/

or maintain their systems were less
likely to experience significant opera-
tional challenges. Further development
of the biogas system services industry
could bring jobs and stimulate eco-
nomic development in rural Wisconsin
communities.

Another significant opportunity pre-
sented by the survey remains the con-
struction and coordination of communi-
ty digesters. Survey responses seemed
to highlight several avenues for the
potential structure and function of
community digesters: a central point to
process a diverse organic waste stream,
including dairy manure, food waste, in-
dustrial organic waste, and municipal
waste; a central point to process biogas
and refine it into useful products, in-
cluding renewable natural gas, CNG,

and electricity; or some combination of
both. While these outputs are impor-
tant, community digesters also pres-
ent opportunities to reduce the cost to
waste producers and biogas facility op-
erators by reducing the financial and
operational responsibilities they would
carry by sustaining their own complete
system, including operations and main-
tenance staff.

SOLUTIONS TO
OTHER SIGNIFICANT CHALLENGES

Other challenges, like environmental
regulatory compliance, fair tipping fees
and availability of capital financing
are mostly addressed by one or more
solutions outlined in this article. Con-
cerns about environmental regulatory
compliance may be reduced through
more active collaboration with other
biogas industry partners to collective-
ly engage regulators and reach out to
members of the community about the
environmental benefits of anaerobic
digestion. Again, greater collaboration
and information sharing regarding
the availability of organic waste could
reduce the strain some operators feel
in securing revenue for their systems
through tipping fees. And generally
improving the operation, production,
efficiency and economics of the biogas
industry as a whole through these and
other suggestions will allay the skepti-
cism of financiers and free up capital
for new system development.

Altogether, there are significant chal-
lenges remaining to ensure the sustain-
able and economical operation of biogas
facilities in Wisconsin, but there are
highly successful operating projects to
learn from and emulate. And the poten-
tial benefits are simply too impressive
to ignore. More robust intersector col-
laboration within Wisconsin’s biogas
industry can make anaerobic digestion
much more cost-effective and allow the
benefits of these systems to be more
widely distributed. CNG infrastructure
development can introduce massive
new revenue opportunities for system
operators and their associated industry
partners alike. And finally, contracting
with a dedicated system operator may
make agricultural systems more palat-
able, which could dramatically expand
biogas output in Wisconsin.

Clinton Fandrich is a bioenergy analyst
with the Wisconsin State Energy Office
(SEO), which invests in Wisconsin by
promoting energy related economic de-
velopment and jobs, increasing energy
efficiency, and developing renewable and
alternative energy sources. Amanda Mott
has worked as the Energy Projects Spe-
cialist for the Wisconsin State Energy Of-
fice, and currently focuses on relocation
work related to eminent domain.
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This article appeared in

%7z Y BioCycle Magazine’s
D AN ‘, \ R LY D f-“" ﬂ. September 2015 issue.
It is a brief overview of
results from the
comprehensive survey
of Wisconsin’s
anaerobic digester
facilities. A more
complete report is to be
released by the
Wisconsin State Energy
Office soon.

For more articles from BioCycle and information
about upcoming conferences, please visit
www.biocycle.net.

For more information about Wisconsin’s biogas
industry, please contact Clint Fandrich at the
Wisconsin State Energy Office via email at
Clinton.Fandrich@wisconsin.gov or by phone at
(608) 267-7854.
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