Southern Oregon Biogas Plant Feasibility Study
Summary of Findings - April 2012

Introduction

Jackson Soil and Water Conservation District (JSWCD) in collaboration with Rogue Valley Council of
Governments, City of Ashland, Energy Trust of Oregon, GEOS Institute, and Jackson County contracted with
Good Company to conduct a Biogas Plant Feasibility Study for Jackson and Josephine counties. The
information from this study will be used to assess the logistical and financial practicality of developing a
biogas plant (or anaerobic digester) in the region and will be used by JSWCD and partners to inform citizens,
city officials, individual companies and organizations to empower them to make decisions about implementing
a biogas plant in the region.

Biogas plants (or anaerobic digesters) have many benefits. First and foremost they generate biogas from
waste organic materials (e.g., food waste, manure, etc.). Biogas contains about 50% methane, which can be
combusted for energy. The biogas may be used to generate electricity and heat, combusted in a boiler for
heat only, or upgraded into a renewable biomethane (RNG) that can be used as vehicle fuel. Biogas is a
biogenic energy source and therefore displaces fossil-fuel based energy, resulting in a net reduction of
greenhouse gas emissions. Also, the generation of local energy increases local energy security and reduces
the risks associated with volatility in future energy market prices.

In addition to energy, the anaerobic digestion process also produces revenue from a number of other
significant commodities including: compost, environmental commodities, and disposal fees. Following
anaerobic digestion, the remaining organic materials may be composted and sold as a soil nutrient.
Environmental commodities include Renewable Energy Certificates (REC) from the generation of renewable
electricity, Renewable Identification Numbers (RIN) from the production of low-carbon vehicle fuels, and
carbon credits (or offsets) by reducing business-as-usual greenhouse gas emissions. The facility may also
generate disposal fees (i.e., gate fees), which would be a large part of the revenue.

Feedstocks

There are a number of AD feedstocks (i.e., organic materials that produce biogas), technically available in
southern Oregon, which include: pre- and post-consumer food waste, fats, oils, and greases (FOG), winery
and brewery waste, and manure. See Figure ES-1 for a summary of the feedstocks available by county.

The largest single near-term opportunity identified by the study area is food processing waste from Harry and
David, Tree Top, and Amy’s Kitchen. Food processing waste produces relatively high biogas yields; is
separated from the municipal solid waste stream and therefore has low levels of contaminants; is produced in
large quantities; and is already being hauled and composted outside of the larger solid waste infrastructure. A
second opportunity is brown grease FOG, which is currently treated and disposed of in the landfill. This
material has relatively high biogas yields and is already being collected.

Other opportunities include capturing the organic fraction of the municipal solid waste stream, which in large
part is post-consumer food waste. While there are significant quantities of this material there is no existing
system to sort and collect it. Establishing this type of system will likely be done in phases, as implementing
the infrastructure and educating the public will be time consuming and costly. However, a small-scale, pre-
consumer food waste collection program for commercial businesses is operational in Ashland. Portland is
beginning a pilot-scale study of 2,000 homes beginning in April and the communities of Seattle, San
Francisco, and Dubuque, lowa already have existing food waste collection programs.

Manure is a well-understood feedstock and is available in significant quantities in southern Oregon. A portion
of the existing, operational AD facilities in the U.S. use manure as a feedstock and are typically located
directly on the farm producing the manure. While there are a number of farms in the area with significant
livestock and dairy operations, none were identified as being a strong potential site based on owner interviews
and interest. Manure may also be co-digested with another feedstock such as the food waste. This
configuration is likely to be economically feasible only if the digester is located at the point of manure
production as transportation is costly and manure has relatively low-biogas yields.
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Technologies

Numerous market-ready AD technologies and vendors currently exist for all of the feedstocks identified.
Facility design will primarily depend on available feedstock composition and moisture content. AD systems
are typically separated into wet and dry systems. Wet systems make up the vast majority of the systems in
the U.S., which serve wastewater treatment plants and dairy and livestock operations. Dry AD systems are a
new technology in the U.S., but are prevalent in Europe.

The highest quality feedstock in the area is food processor waste. This waste would likely be well suited to a
dry batch anaerobic digester system operated at mesophilic temperatures, based on facilities in Europe and
the U.S. This recommendation is based on preliminary information. Final design should be based on
feedstock samples and analysis to determine the design parameters that are best suited to the feedstock as
well as other local conditions.

Regulations and Best Practices

Development of an AD facility in southern Oregon is not expected to experience any regulatory barriers, but
this type of facility will experience the same air, water, and waste handling requirements as any other energy
or waste handling facility. The applicable regulations for a facility of this type are complex and compliance is
expensive — particularly for a facility that isn’t already permitted for solid waste handling. The specific
regulations that are applicable to a facility will vary on a number of factors including: site location, facility
design, the types of feedstocks utilized, and scale of the facility.

A triple bottom line (TBL) screening of AD technologies highlighted a few concerns all of which can be
mitigated. One item to note is that anaerobic digestion reduces greenhouse gas emissions more effectively
than landfills, by significantly reducing fugitive biogas emissions from landfills. Most of the fugitive emissions
occur before a landfill cell is capped. Landfills emit 25% of the total biogas generated on average. Because
biogas is ~50% methane, which is 21 times as powerful a greenhouse gas as carbon dioxide, fugitive loss of
biogas results in a sizable carbon footprint. Anaerobic digesters are designed to maximize biogas collection
efficiency. Once collected, the methane is combusted, thereby reducing the GHG impact.

Revenue Potential

AD provides a number of potential revenue streams including: energy products, environmental commodities
(carbon credits, REC, RINZ), sale of compost, and disposal fees. Estimated revenues and associated capital
and operational costs are summarized on Figures ES-2 and ES-3 for six different scenarios. The first five are
focused on utilizing available food and yard waste in the study area beginning with the smallest-scale dry AD
system on the market (5,000 tons per year) and ending with a system scaled to the total quantity of food and
yard waste in the study area (~120,000 ton per year). In addition, total manure in the study area was modeled
to show the scale of revenue associated with this feedstock material. With manure its important to note that
there is not an economically viable way to aggregate the material, so the modeling is only a sense-of-scale
exercise, not a potential biogas option.

The near-term AD opportunity in the study area is utilization of the fruit waste produced by local food
processors in Jackson County. Unfortunately, the economic modeling completed for this study found that a
small-scale (less than 10,000 tons per year) AD facility, with capacity to treat the food processor waste alone
is unlikely to be economically viable due to high operational costs relative to throughput. However, larger-
scale facilities are economically viable, but would require additional a commercial and residential food waste
collection programs that do not currently exist.

Regardless of the size of the system, the most profitable energy pathway for the biogas is using it as a
substitute for gasoline or diesel fuel in an exisitng high annual mileage, low fuel efficiency, local fleet - such as
solid waste collection vehicles. This maximum value can be realized by an organization that owns both the
biogas and the fleet. Excluding the cost of fleet conversion and capital equipment, the production cost per
gallon equivalent is $0.67- $0.98. In addition to avoided fuel costs, this biogas utilization pathway also

"To help facilitate the sale of renewable electricity nationally, a system was established that separates renewable electricity generation into two
parts: the electricity produced by a renewable generator and the renewable “attributes” of that generation. The commodity associated with the
renewable attributes is Renewable Energy Certificates (REC).

% Like RECs, RINs are the “renewable” attributes of a renewable vehicle fuel. The U.S. Environmental Protection Agency (EPA) uses the
Renewable Identification Number (RIN) as a unit for tracking compliance under the Renewable Fuel Standard program.
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generates a valuable environmental commodity, compliance credits for the Federal Renewable Fuel Standard
which currently average $0.75 per gallon equivalent. This yields a rough estimate production cost of RNG @
$0.25 per gallon equivalent. Considering that the price for gasoline and diesel in the past year has ranged
from approximately $3.50 to $4.50, the value of avoiding the per gallon fuel cost is substantial and will likely
rise in the future. Selling RNG on the open market does not result the same value as compressed natural gas
(CNG) prices are very low.

While our economic modeling did not result in favorable results for a small-scale facility, it's important to keep
in mind that the economic modeling is based on industry averages, not site-specific information. Collecting
and analyizing site-specific information may very well change the results of the economic modeling. For
example, capital and O&M costs may be significantly less for a facility with existing waste handling,
composting, or energy generation infrastructure.

Potential Sites for Development
Based on the available feedstocks in the area and site-specific criteria, three potential sites were identified for
development of a biogas plant. They include the following:

* Dry Creek Landfill is the only operating landfill in southern Oregon and receives MSW from multiple
counties in southern Oregon and northern California. As such they are the point of final aggregation for a
large quantity of organic waste. Dry Creek is owned and operated by Rogue Disposal & Recycling, Inc.,
who also provides waste hauling service to Jackson County with an owned fleet of vehicles. The landfill is
capped and collects biogas (albeit at 75% of AD collection efficiency) with which it generates electricity. At
present DCL collects excess biogas in excess of its electric generation capacity. DCL in conjunction with
Jackson County are currently evaluating the feasibility of upgrading excess biogas into renewable natural
gas (RNG) to fuel locally owned fleets of vehicles.

* Green Planet Organics operates a composting operation on Harry and David’s owned land and compost
permit. This site receives a large annual quantity of fruit processing waste, from Harry and David and Tree
Top, which is mixed with stable waste (mixed manure and straw). This site offers the most immediate
potential for development of the three sites listed here because it is the existing aggregation site of the
most valuable feedstock and it is already a successful compost business. Other separate, but related sites
could be developed as well. For example at existing Tree Top or Harry and David facilities, as they are the
largest producers of the food processing waste.

* The City of Medford’s Regional Water Reclamation Facility (RWRF) currently operates an AD, which is
part of their wastewater treatment process. This system generates electricity and is currently installing
additional CHP capacity. Currently the energy generated onsite serves internal load only and are not
exporting electricity to the grid. Conversations with staff indicate mid-term interest incorporating FOG as a
feedstock, but no plans to co-digest other materials such as food waste.

Risks to Development

* Roll-out of a commercial and residential food waste collection system will generate the feedstock quantities
necessary to reach economies of scale that increase the revenue potential and lower the operating costs
of an of an AD system. The cost of implementing a food waste collection system should be evaluated to
evaluate the impact on ratepayer.

* Seasonality of feedstocks — The plant will need a consistent quantity and composition of feedstock. In
most communities, the quantity, quality, and composition of the waste stream will vary with changing
seasons. For example, fruit processing waste coincide with harvest season. To ensure a predictable
schedule of inputs, the operator will need to secure feedstock contracts early in the development of any
biogas plant development.

* Proximity to energy customers is required for sale of the heat products from a combined heat and power
system (i.e. system that generates electricity and heat from biogas) and RNG fleet fuel.
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