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1.0 Executive Summary
The purpose of the study is to explore the feasibility and sustainability
of the construction of one to three community waste treatment
facilities with possible partnerships with Outagamie and Kewaunee
County designed primarily to receive manures from nearby dairy
farms and harvest marketable byproducts to sell or return at no cost
to farmers and also produce purified clean water from the waste
stream.
Brown County is one of Wisconsin’s premier dairy counties with over
125,000 cows and replacement young stock producing over 900
million gallons of manure that is spread in the Lower Fox River Basin
annually. The Lower Fox River and Bay of Green Bay continue to struggle with water quality
impairments from both point and nonpoint sources with the EPA estimating that the agriculture industry
accounts for about 46% of the phosphorus loading.
This feasibility study evaluates the opportunities in Brown County for both biogas generation and
utilization as well nutrient concentration and water treatment from both a technical and financial focus.
Further, the feasibility study looks at the potential for developing one of the clusters into a viable
project.
After reviewing the locations of the
farms and the infrastructure in the
county, a project location in
southwestern Brown County was
selected for in‐depth analysis to
determine if a project that
incorporates biogas production,
advanced nutrient concentration,
and the ability to separate and
discharge the water from the
manure was feasible.
In order to create a feasible project,
the biogas will need to be upgraded
to renewable natural gas (RNG) and
injected into the natural gas
transmission system in order to sell
the RNG into the markets paying a
3

premium for the renewable gas. In addition to the sale of RNG, the project will need to sell the fiber
produced in the separation process along with the concentrated liquid fertilizer. The proposed project is
anticipated to generate the following benefits:








Reduce land application of manure in Brown County by about 200,000,000 gallons annually
Remove almost 600,000 pounds of phosphorus from the watershed annually
Produce over 160,000,000 gallons of clean water annually
Create up to 800,000 MMBtu (million British thermal units) annually of renewable natural gas
Over 20,000 less truck trips on the local roads
Greenhouse gas reduction of over 88,000 tons due to the anaerobic digestion of the manure
(equivalent to almost 17,000 passenger vehicles driven for one year)
10‐20 new permanent full‐time jobs created

In summary, our findings indicate that integrating anaerobic digestion, nutrient concentration, solids
processing, and liquid fertilizer processing can accomplish the goals outlined by the county and the
farms. The receipt of the $15 million grant from the State of Wisconsin will assist with improving the
feasibility of this project and allow this unique project to prove this innovative approach to manure
management on this scale.
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2.0 Project Description
The purpose of the Brown County Study is to explore the feasibility and sustainability of the construction
of one to three community waste treatment facilities with possible partnerships with other counties
designed primarily to receive manures from nearby dairy farms and harvest marketable byproducts to
sell or return at no cost to farmers and also produce purified clean water from the waste stream.
Our findings indicated that
integrating anaerobic digestion
(AD), nutrient concentration (NC)
systems, organic fertilizer
production systems, and renewable
natural gas (RNG) can accomplish
the goals of improving the
economics of manure handling
while having positive effects on the
environment.
AD is a waste treatment process
which manages and treats animal
wastes by reducing pathogens and odor prior to introduction on farm lands. The methane generated is
used to create renewable power (RP) or renewable natural gas (RNG).
When discussing manure management with dairy farms, the main concerns are:
▪
▪

Volume of manure
Nutrient management limitations

On multi‐generational farms, manure has been applied near the main farm for years, causing a buildup
of nutrients in the soils. As the farm grows and is required to follow a nutrient management plan that
limits the amount of manure that can be applied due to the nutrient levels of the soils, they need to haul
the manure further from the main farm, increasing their operating costs. The manure is rich in nitrogen,
phosphorus, potassium and other micro nutrients, providing fertilizer for crop production. The
application rates run from 7,000‐15,000 gallons per acre depending on their nutrient management plans
and soil hydraulic loading rates. Sometimes the over application of nutrients happens due to the
expense of hauling further away from the livestock production facility causing a buildup of nutrients in
the soils.
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Some farms have considered installing digesters to help with manure management. Most digesters
installed nationwide to date have not addressed the manure volume or nutrient issues. They mainly
focus on energy production with the farm benefits of pathogen and odor reduction and possibly a
source of bedding. Given the high capital cost of digestion systems, a relatively high energy value is
required to justify the investment. Even with a high power purchase rate, systems require extensive
maintenance and oversight to achieve the projected financial returns. Very few of the installed systems
produce a positive cash flow for the farm.
In order to improve the financial returns of digestion systems, many system providers are turning to co‐
digestion of food processing by‐products or substrates. This significantly increases the amount of
energy produced from the system. The challenges with these systems are high utility interconnect costs
due to larger generator sizing, the added volume and nutrients brought onto the farm, and the
operational issues that come with operating at increased organic loading rates. Until digestion systems
address the issues of volume reduction and nutrient management, their development will remain
limited to markets with high energy off‐takes or odor issues. Anaerobic digesters generate renewable
biogas energy and help with manure management by reducing odors and pathogens, but digesters alone
don’t solve the volume or nutrient management problems.
The objectives of installing a nutrient concentration (NC) system are to improve the economic
efficiencies of manure handling, improve flexibility of the timing of manure application, and reduce the
adverse environmental impact of nutrient loading to ground and surface waters by making the
redistribution of nutrients economically feasible.
We have evaluated NC systems that are technically capable of successfully decreasing the volume of
land applied manure by 50‐70%. This reduction is accomplished through coarse suspended solids
separation, ultrafiltration, and reverse osmosis. Stated simply, the NC system “dewaters or removes
water” from the manure. Removing over half of the volume as clean water allows the strategic
management of nutrients because of the improved economic feasibility of hauling to further distances.
The volume reduction provides more flexibility in the timing of manure field applications. The dairies
will have an increased ability to apply manure during low risk time periods and avoid applications during
in‐climactic conditions. The NC system also separates the phosphorus from the nitrogen and potassium
since the majority of the phosphorus goes with the solids and the majority of the nitrogen and
potassium go with the liquids. This allows for the reallocation of the nutrients from where it is causing
water quality issues and economically redistributes it to land that is in need of nutrients for crop
production. The nitrogen and potassium can be applied at more precise times when the crop needs the
nutrients (i.e.: split applications or prior to planting) instead of applying manure when the crops are not
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Figure 2.1: Typical Biogas Plant Process Flow Diagram

able to utilize the nutrients such as fall applications. Operating these systems in series will create an
overall volume reduction of up to 70%. Additional benefits to reducing the manure volume include less
wear and tear on town and county roads as the volume needed to apply nutrients has been reduced.
Assuming half the manure is loaded onto trucks/tankers for field application, this means a county wide
reduction of up to 65,000 trucks on the roads and the loads within the weight limits of the roads. With
the reduced volume, the manure can be stored for longer periods of time in existing lagoons ensuring
the application of the nutrients takes place when the crops can utilize them and avoiding the time of the
year that has the highest likelihood of a run‐off event. The digestion process will also reduce the odor
associated with manure storage and land application.
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3.0 Nutrient Management Analysis
3.1 Nutrient Balance Overview
The feasibility report focuses on technology and the feasibility of various approaches to manure
management. The true core of the issue in Brown County revolves around agronomy issues as it relates
to manure management and the technology components are simply the tools to help better manage this
resource. The 4R’s of the nutrient stewardship concept involves applying the right fertilizer source at
the right rate, at the right time, and in the right place1. By utilizing the various manure processing
technologies currently available, the farms would have more tools to help them optimize their
application to the 4R’s while protecting ground and surface waters.
In order to estimate the nutrient content of the various products produced by the advanced separation
processes, we developed a model that would track the nitrogen, phosphorus, and potassium through
the steps of separation. This model was based on our experience in the industry and input from various
equipment suppliers. We started the analysis by assuming the nutrient content of the manure and
water prior to separation has a total nitrogen content of 24 lbs./1,000 gallons, a P2O5 content of 8
lbs./1,000 gallons, and a K2O content of 21 lbs./1,000 gallons and a total dry matter content of 4.1‐11%.2
Based on the 2017 Wisconsin Agricultural Statistics3, there are 125,000 cattle and calves with 45,500 of
these listed as milk cows. The balance of the cattle and calves consist of beef cattle, replacements, and
calves, and we assumed the manure production from these animals would be approximately 50% of a
milk cow for a total of 85,250 equivalent milk cows. With 85,250 equivalent milk cows in Brown County,
they would generate 995,720,000 gallons of manure per year.4 In the manure, there are 23.9 million lbs.
of total nitrogen, 8 million lbs. of P2O5, and 20.9 million lbs. of K2O produced annually. Using the
estimated 1st year availability of the nutrients at 50% for nitrogen (assuming incorporated within 1 hour
or injected), 80% for P2O5, and 80% for K2O, yields 11.9 million lbs. of nitrogen, 6.4 million lbs. of P2O5,
and 16.7 million lbs. of K2O5.

1

The Fertilizer Institute. http://www.nutrientstewardship.com/4rs/4r‐principles.
Laboski, Carrie A.M., Peters, John B. Nutrient application guidelines for field, vegetable, and fruit crops in
Wisconsin. Page 75. University of Wisconsin – Extension. A2809.
3
Unites States Department of Agriculture National Agriculture Statistics Service. 2017 Wisconsin Agriculture
Statistics. Produced in cooperation with the Wisconsin Department of Agriculture, Trade, and Consumer
Protection and complied by the USDA NASS, Wisconsin Field Office.
4
Midwest Plan Service publication number MWPS‐18 “Manure Characteristics”, copyright 2000. Section 1,
Wisconsin Manure Quantity Estimation. V 09/01/03.
5
Laboski, Carrie A.M., Peters, John B. Nutrient application guidelines for field, vegetable, and fruit crops in
Wisconsin. Page 73. University of Wisconsin – Extension. A2809.
2
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In an attempt to put the amount of nutrients produced annually into perspective, we also reviewed the
data from the 2017 Wisconsin Agricultural Statistics to determine the number of planted acres in Brown
County and the type of crops grown on those acres. In summary, for the 2015‐2016 crop years, Brown
County had 122,400 planted acres comprised of corn for silage, corn for grain, soybeans, oats, winter
wheat, and forage crops. Based on this data and making some assumptions on soil test levels and yields,
an approximation of the total fertilizer requirements for growing these crops was 16.2 million lbs. of
nitrogen, 7.8 million lbs. of P2O5, and 17.8 million lbs. of K2O6.
Annual Crop
Usage

Nutrients in
Manure

% of Nutrients
Supplied by Manure

Nutrient Balance

Nitrogen

16,241,000

11,948,640

73.6%

‐4,292,360

Phosphorus

7,771,500

6,372,608

82.0%

‐1,398,892

Potash

17,767,000

16,728,096

94.2%

‐1,038,904

At a very high level, it appears that manure generates about three‐quarters of the nitrogen and
phosphorus requirements in Brown County. Based on this information, it would suggest that the issues
in Brown County are more related to the rate and timing of the manure applications than the
overproduction of nutrients.
Manure has significant value as a crop fertilizer, but unlike commercial fertilizers, the nitrogen‐
phosphorus‐potassium ratios are a function of the manure and the ratios typically don’t match up with
the crop uptake needs. In many cases, application to meet the nitrogen needs of a crop will lead to the
over application of phosphorus or application to the phosphorus needs will require a commercial
nitrogen fertilizer application in addition to the manure. These issues create challenges when trying to
adhere to the principals of the right rate and the right place.
Another challenge with manure as a fertilizer is that it is 90‐95% moisture. This leads to significant
volume challenges in trying to distribute this volume across the acres in short windows of time. Due to
the solids in manure and form of the nutrients, application typically only occurs in the spring of the year
prior to planting and the fall following harvest to avoid spreading manure on growing crops other than
fresh cut alfalfa fields. In order to meet the fertilization needs of the crop, 7,000‐15,000 gallons per acre
are applied. Depending on the soil saturation and soil temperature, this volume has the potential to
make the nutrients more mobile than commercial fertilizers, especially when applied in the fall of the
year. It also stresses the local roads with significant amounts of truck traffic. Assuming half the manure
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Laboski, Carrie A. M., and Peters, John B. 2012. Nutrient Application Guidelines for Field, Vegetable, and Fruit
Crops in Wisconsin. University of Wisconsin – Extension. A2809.
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in the county had to be trucked to the desired fields, that would put over 90,000 semi‐trucks on the
roads.

3.2 Anaerobic Digestion
The anaerobic digestion step does not reduce or segregate any of the nutrients that were initially
introduced into the system. The value of anaerobic digestion is as a pre‐treatment step for advanced
separation by converting a majority of the organic nitrogen to an inorganic form (making the nitrogen
more available to the plants), homogenizing the manure by mixing it for an extended period of time,
breaking down the volatile organics which increases the efficiency of membrane systems and reduces
cleaning cycles, reducing the pathogens in the manure, and providing a constant elevated temperature
which increases the efficiency of separation of the suspended solids.

3.3 Coarse Solids Separation
The first stage in the separation process removes the coarse suspended solids from the manure stream.
These coarse solids are typically separated through a mechanical screw press and produce a stackable
product with about 70% moisture. This product contains about 25% of the phosphorus from the
manure stream and is the first step in starting to segregate the phosphorus from the nitrogen and
potassium. Options for use of the coarse separated solids are typically cow bedding, land application, or
composting.
The challenges with using the 70% moisture solids as bedding in barns with deep bedded stalls is it has a
tendency to create higher somatic cell counts than sand or sawdust. The advantages of using the solids
as bedding is that it recycles a product on the farm and no longer requires the farm to purchase their
bedding. It is also easier on the manure handling equipment and lagoons than sand.
With a projected nutrient value of 2.0%‐0.4%‐0.6%, it has a relatively low value as a fertilizer for land
application. The value of this product for land application is the organic matter and micronutrients it
provides to the soil. The challenges with this product is that it can typically only be applied in the spring
and fall and needs to be stored extended periods of time.
For this project, it was assumed that a natural gas fired drying system would be installed to dry the
coarse fiber from 70% moisture to about 50% moisture. The highest value use for the dried coarse
solids is as cow bedding. At 50‐55% moisture, this product overcomes most of the herd health issues
associated with the 70% moisture bedding, and with the heat requirements needed to reduce the
moisture, there is a significant pathogen kill in the fiber which reduces the potential issues related to
biosecurity. With the cow numbers in northeastern Wisconsin, there is a large enough market to
support the production volume. At 50% moisture, it also opens up this product to be shipped to
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horticultural wholesalers for incorporation into their soil amendment products as an alternative to peat
moss. By reducing the moisture content, it cuts the weight of the product by about 60%, improving the
economics of trucking it to these locations. This provides a secondary market for this product in the
event there are more coarse solids produced than can be sold as bedding.

3.4 Fine Solids Separation
Fine solids separation is the second step in the process. By removing the fine solids from the manure
stream, up to 95% of the phosphorus contained in the manure stream can be segregated from the
nitrogen and potassium. This step creates a phosphorus rich cake product and a nitrogen and potassium
liquid product typically referred to as “tea water”. If the farm is set up for irrigation, the tea water can
be run through the irrigation system to add nitrogen and potassium to the crops as they are needed.
This step is also used to reduce the amount of suspended solids in the manure stream to below 1% if the
goal is to separate the clean water from the nutrient rich liquid. Fine solids separation systems often
use polymers and coagulants to bind together the finest particles into a larger particle to allow it to be
separated. Options for use of the fine separated solids are land application, blend back with the
nutrient rich water prior to land application, or drying and selling as a horticultural product.
The fine solids come out of the process at about 75‐80% moisture and are a stackable cake. Again, the
cake product has a relatively low fertilizer value of 0.5%‐0.8%‐0.3%, but contains about 70% of the
phosphorus in the manure stream. The challenge with utilizing the cake product for land application is
the storage requirements. The system produces a significant amount of cake on a daily basis which
takes up a considerable amount of space when piled and stored. It can also create leachate problems if
not stored under a roof. If the farm wants to keep this product for land application, it would be easier
to handle as a slurry and utilize a liquid storage structure to hold the slurry between land application
intervals. If the farm has multiple lagoons, one could be used to store the liquids with the fine solids and
this product could be applied on fields with a phosphorus need, and the concentrated nutrient liquid
that contains primarily nitrogen and potassium could be stored separately and applied to field that don’t
require phosphorus.
Another concept that was explored is drying the cake to about 50% moisture to allow the transport of
the material to horticultural wholesalers for use as a soil amendment product. This scenario provides an
outlet for the cake product that is outside the watershed.
The liquids produced from this step or “tea water” can be stored for land application or further
processed to separate a majority of the water from the nutrients. If a farm has the infrastructure to
irrigate the tea water on acres close to the farm, this is a cost‐effective way to apply both the volume
and nutrients at times when the crops can utilize them. The tea water represents about 75‐80% of the
original manure volume and primarily contains the nitrogen and potassium. The majority of the
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nitrogen in the tea water is also in an inorganic form which allows the crops to utilize it more readily.
Irrigation of tea water is best suited to forage crops since they typically have a high demand for
potassium and can use the nitrogen that is applied. Additional information regarding manure irrigation
can be obtained through the Wisconsin Manure Irrigation Workgroup Report “Considerations for the
Use of Manure Irrigation Practices”7. Local ordinances regarding the irrigation of manure would also
have to be reviewed to ensure that it is permissible.
One of the drawbacks to irrigating the tea water is the infrastructure required for irrigation. Most farms
in the county do not have irrigation equipment in place. Also, many fields are too small or have too
much slope for irrigation.
Finally, another option for the tea water is to further process it to separate the water from the nutrient
stream. This is typically done through multiple filtration steps such as ultrafiltration and reverse
osmosis.

3.5 Suspended Solids Removal
The third stage of advanced separation is the removal of the very fine suspended solids from the
manure stream. This step is typically utilized as a preparatory step prior to reverse osmosis when the
goal is to create clean water. There are multiple technologies that can perform this function such as bag
filters, sand filters, and ultrafiltration (UF). These systems are designed to remove particles 0.1 to 0.001
micron in size.

Figure 3.4.1: Ultrafiltration Technology Courtesy of Aqua Innovations.

The suspended solids removal process rejects the remaining suspended solids from the tea water. This
product can be recycled back to the start of the fine solids separation process or put directly into
storage for land application. If a mechanical separation system is utilized for fine solids separation, it
would be recommended to put this product directly into storage. If a polymer based system is utilized
for fine solids separation, this product can be recycled back to the start of that process to maximize the

7

University of Wisconsin – Extension. https://fyi.uwex.edu/manureirrigation/workgroup/
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percentage of clean water that can be produced by the system. Once the suspended solids are removed
from the liquid stream, it is ready to be processed through a reverse osmosis system to remove the
dissolved solids from the water.

3.6 Dissolved Solids Removal
The final stage in advanced separation is the separation of the dissolved solids from the clean water.
This is typically done with a reverse osmosis (RO) system. An RO system uses membranes to filter out
salts and particles down to 0.1 nanometers. They are typically designed to provide 70‐80% clean water
recovery of the incoming stream. This yields 50‐65% clean water of the original manure stream sent to
the first separation stage.

Figure 3.5.1: Reverse Osmosis Technology Courtesy of Aqua Innovations.

The RO system uses a high‐pressure pump on the feed side of the membrane system. As the feed
material is pressurized on the outside of the membranes, the clean water is able flow to the center of
the membrane tube and out of the system. The clean water is referred to as the permeate. The
remaining dissolved solids that don’t pass through the membranes are rejected from the system as the
concentrate. The concentrate contains the soluble nitrogen and potassium. Most suppliers also inject
an acid prior to or in one of the stages of the RO to convert the ammonia‐nitrogen to a more stable
ammonium‐nitrogen. By converting the ammonia‐nitrogen to ammonium‐nitrogen, it is less likely to
volatize in storage or after land application, making a higher percentage of the nitrogen plant available.
The concentrate typically contains 2‐3 times the concentration of nitrogen and potassium as the original
manure stream and is readily available to the crop. If the product is hauled and applied through
traditional application methods, it can be applied at significantly lower volumes per acre to achieve the
desired fertilization levels. It can also be applied to meet the nitrogen needs of the crop since it does
not contain phosphorus. If the typical application rate of raw manure was 15,000 gallons per acre, the
concentrated nutrient liquid could be applied at 5,000 gallons per acre and meet the nitrogen
requirements of corn silage. This helps prevent the nutrients from leaching further in the soil than
where the plant roots can absorb them. It also reduces the opportunity for the liquids to run off in high
clay soils such as those in Brown County that are hydraulically limited and can’t readily absorb high
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volumes of liquids. This also significantly reduces the truck traffic utilized for manure application. By
concentrating the nutrients and reducing the volume, the concentrate can be spring applied or applied
through the growing season and eliminate the need for fall application.
The remaining clean water generated by the process could be re‐used by the farming operations,
irrigated on acres close the farm, or discharged to surface waters. Since the water is a valuable
resource, re‐using it on farm or irrigating it would be preferred options. Irrigating the clean water avoids
many of the concerns associated with manure irrigation since it is almost nutrient and mineral free and
pathogen free.
Advanced separation systems help improve the ability to achieve the 4R’s of agronomy by segregating
the phosphorus from the nitrogen and potassium, separating the solids from the liquids, and reducing
the volume of manure that needs to be applied. These help by applying the nutrients in the correct rate
to the correct place at the correct time to maximize nutrient uptake by the crops. Combining these
practices can also eliminate the need for fall application of manure.
Reduced application rates and loads per acre will also reduce soil compaction on the fields which will
lead to increased yields. Also, by irrigating the water to the growing crops, yields will be increased and
the need for crop insurance will be reduced. By increasing yields, more nutrients are consumed by the
crops. All these factors help to reduce the ability of the nutrients to find their way to surface and
ground water sources.
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4.0 Technology Review
4.1 Anaerobic Digestion
An anaerobic digester is a waste treatment technology which manages and treats animal wastes prior to
introduction on farm lands. Biogas produced by the system can be utilized as a source of renewable
energy.
This technology is proven and well understood among various livestock and human waste handling
systems.
▪ Over 7,500 biogas plants in Germany alone (source: German Biogas Association)
▪ 16,000 Wastewater Treatment Plants in the U.S. and 3,500 of these employ anaerobic digestion
(source: U.S. Department of Energy).
▪ 250 ag based operational systems in the U.S. (source: EPA AgSTAR Database)
▪ 37 systems in the state of WI located on dairy farms (source: EPA AgSTAR Database)
▪ 32 of these systems operate CHPs (source: EPA AgSTAR Database)
The process utilizes bacteria in the absence of oxygen to break down organic materials. As organic
material breaks down, it generates biogas with 55‐65% methane content. Under controlled conditions,
anaerobic digestion is a holistic treatment solution that stabilizes the nutrient stream. In addition, it
also produces a significant amount of energy in the form of biogas, while controlling odors, reducing
pathogens, minimizing environmental impact from waste emissions, and maximizing fertilizer nutrient
and water recovery.
Controlled anaerobic digestion requires an airtight chamber called a digester. To promote bacterial
activity, the digester must maintain a temperature of at least 68° F. Using higher temperatures, up to
150° F, shortens processing time and reduces the required volume of the tank by 25 to 40 percent.
However, there are more species of anaerobic bacteria that thrive in the temperature range of a
standard mesophilic design (95‐100˚F) than there are species that thrive at a higher thermophilic design
(125‐150˚F). High‐temperature digesters are also more prone to upset because of temperature
fluctuations and their successful operation requires close monitoring and diligent maintenance.
Dynamic has evaluated many types of anaerobic digesters in projects across the United States, including
Complete Stirred Tank Reactor (CSTR), Covered Lagoon, Batch Digester, Plug Flow Digester, Up flow
Anaerobic Sludge Blanket (UASB), Anaerobic Sequencing Batch Reactor (ASBR), and others. Examination
of four anaerobic digester alternatives is included in the following breakdown.
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4.1.1 Complete Stirred Tank Reactor
The Complete Stirred Tank Reactor (also referred to
as Complete Mix) is a large, concrete or steel circular
container. Today's complete mix digesters can
handle organic wastes with total solid concentrations
of 3% to 14%. Complete mix digesters can be
operated at either the mesophilic or thermophilic
temperature range with a hydraulic retention time
(HRT) as brief as 10‐20 days. This technology type is
mature with a well understood economic and
investment profile. The figure to the right
represents the general configuration of a complete
mix approach.

4.1.2 Fixed Film Digester
Flushed dairy nutrient water defined as the liquid fraction after particulate solids are removed is usually
too dilute for conventional anaerobic digestion systems. One practical alternative is to apply high‐rate
anaerobic digestion technology, such as fixed film digestion, to recover
energy and treat the flushed dairy nutrient wastewater at much
shorter residence times (less than 3 days) than that allowed by
conventional technologies.
The basic fixed film digester design consists of a tank packed with inert
media on which a consortia or colony of bacteria attach and grow as a
stable, robust biofilm. As influent passes through the high surface
area, high bioavailability, and media‐filled reactor, the anaerobic
biomass converts/metabolizes organic matter in the nutrient water to
biogas. Immobilization of bacteria as a biofilm prevents washout of
slower growing cells and provides biomass retention independent of
hydraulic retention time. Fixed film digesters are well suited for
treating large volumes of dilute wastewater because large numbers of bacteria can be concentrated
inside smaller digesters operating at shorter hydraulic retention times than would be needed to achieve
the same degree of treatment with conventional anaerobic reactors.
Generally, the fixed film design is suitable for any livestock waste that is subject to dilution with water
for transport or processing or the liquid fractions from a physical separation process. Also, fixed film
reactors have a smaller footprint than conventional designs; an important factor where land availability
is limited. This design is the least common type of digester found in the agricultural industry.

16

4.1.3 Plug Flow Digester
A typical plug flow digester design consists of a
covered reactor where the material to be
digested enters at one end of the tank and exits
at the opposite. The nutrient stream is added
daily to one end of the digester and an equal
volume of digested nutrients are forced out the
other end. Plug flow digesters work best for
dairy manure with 8‐14% total solids.
A gas mixing system was incorporated into the plug flow concept to create the modified plug flow
design. This type of digester design is the most common technology in ag‐based installations in the U.S.

4.1.4 Covered Lagoon Digester
A covered lagoon digester is a large anaerobic holding pond (not a storage pond or basin) with a long
retention time and a high dilution factor.
Typically, covered lagoons are used with flush manure collection systems that discharge manure at 0.5‐
2% total solids. The in‐ground, clay or poly lined lagoon is covered with a flexible or floating gas tight
cover generally made of geosynthetic material. These geomembranes allow them to conform to most
any size and shape. They are not heated and considered ambient temperature digesters. Retention
time is usually 30– 45 days or longer depending on lagoon size. In climates that have elevated year
round temperatures, such as southern and western U.S., these digesters can produce stable, reduced
odor, nutrient rich effluent for application on fields and crops, pathogen and weed seed reduction, and
biogas for farm energy use. Very large lagoons in hot climates may produce sufficient quantity, quality,
and consistency of gas to justify use in an engine generator. In areas with cooler climates, waste
digestion, odor control, and gas production will be less consistent and the low quality gas may need to
be flared off much of the year for odor control and greenhouse gas reduction.

Due to the seasonality of weather and cooler climate, the Covered Lagoon Digester is not a viable option
to optimize biogas production in Brown County.
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The Plug Flow, Fixed Film and Complete Mix Systems will perform well when matched with the type of
manure the dairies are creating. However, the Fixed Film system has not been well commercialized
utilizing dairy manure. The two options that fit the total solid content of the dairies’ manure stream are
Plug Flow and Complete Mix. Both of these systems are specifically designed to maximize methane
output utilizing a standard mesophilic digester.

4.2 Advanced Separation Technology
The challenge, as stated earlier, is to separate the nutrients from the water to create economically
usable products and clean water. In many cases, this is accomplished through a four‐step process. The
first three steps are focused on suspended solids removal while the final step is focused on dissolved
solids removal as illustrated in Figure 4.2.1.

Figure 4.2.1: Advanced Separation Stages
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4.2.1 Coarse Solids Separation
Coarse solids separation is the first step in the process. As the name implies, the first step removes the
largest particles, typically about 1/8” and larger. Many different types of equipment can be used for this
step including static slope screens, drum screens, screw presses,
and different combinations of these pieces of equipment. With
each of these pieces of equipment, there are trade‐offs between
ease of use, cost to operate, and labor required for operation.
From our perspective, screw presses are the most effective means
of capturing coarse solids and reducing their moisture content for
Picture 4.2.1.1: Bauer Screw Press
use as bedding or sending them to a drying system to further
reduce their moisture content. The lower the moisture content of
the solids sent to the drying operation, greater throughput and less energy consumption is required by
the dryer. A screw press can typically produce about 68‐72% moisture solids.

4.2.2 Fine Solids Separation
Fine solids separation is the second step in the process. By removing the fine solids from the manure
stream, up to 95% of the phosphorus contained in the manure stream can be segregated from the
nitrogen and potassium. This step creates a phosphorus rich cake product and a nitrogen and potassium
liquid product typically referred to as “tea water”. If the farm is set up for irrigation, the tea water can
be run through the irrigation system to add nitrogen and potassium to the crops as they are needed.
This step is also used to reduce the amount of suspended solids in the manure stream to prepare it for
further processing in an ultrafiltration process. Fine solids separation systems often use polymers and
coagulants to bind together the finest particles into a larger particle to allow it to be separated.
Based on current technology in the marketplace, there are three systems that would be considered
commercially available solutions for this step of the process: Trident Nutrient Recovery System, AL‐2
Belt Filter System, and centrifugal separation systems.
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The Trident system utilizes a dissolved air
floatation (DAF) tank to float the fine
particles to the surface after they have
been mixed with the polymer. There are
a series of skimmers that continuously
skim the solids off of the surface of the
tank. The liquids from the tank overflow a
weir wall at one end of the tank while the
solids are skimmed into a collection
trough at the other end of the tank. The
solids come off the system at about 90%
moisture. These solids typically contain
70‐90% of the phosphorus that was
originally in the manure. These solids can
Picture 4.2.2.1: Trident DAF System
be pumped into a storage tank and blended
with the concentrate from the next steps of separation for land application or pressed into a cake.
Trident also provides their proprietary polymers for the system and the polymer make‐down unit.
Another option for this application is the AL‐2 system. This system blends the polymer and coagulant
with the manure in mixing chambers and then they overflow into a tank with an inclined filter belt. This
belt is typically supplied with 300 to 500
micron openings. As the belt slowly rises
out of the water, the floating solids adhere
to the belt and the liquids drain through
the belt. At the top of the belt is a roller
that gently squeezes the free water out of
the solids before they fall into an auger or
pump. Like the Trident system, the solids
can be pumped into storage or pressed
into a cake. On the bottom side of the belt
is a spray bar that uses the liquids that just
passed through the belt to spray it off to
keep it clean.
Picture 4.2.2.2: AL‐2 Separation System

20

Centrifuges use centrifugal force to separate the fine particles from the liquids. They typically spin at
speeds of 1,800 to 3,600 rpm. The material enters one end of the spinning bowl assembly and the force
pushes the solids to the outside of the bowl assembly. Inside the bowl assembly, a scroll is turning at a
few rpm differential than the bowl to
scrape the solids from the sidewall of the
bowl and convey them to the solids
discharge end of the bowl. As the liquids
travel down the other end of the machine,
they exit out ports that control the pool
depth inside the bowl. In many cases,
polymers and coagulants are added to the
feed stream to achieve higher levels of
solids capture to prevent premature
Picture 4.2.2.3: Centrisys Centrifuge Equipment
fouling of the next stage of separation.

4.2.3 Fiber Drying System
When using solids for bedding, our experience has been that there is a direct link between moisture
content and somatic cell counts. Mechanical separation systems typically don’t get the coarse fiber any
drier than 65% moisture. Most farms that are
having success with solids as bedding are
drying it to 55‐60% moisture. Drying much
lower than 50% typically creates dust problems
in the barns. Once the material has been dried
sufficiently to 55‐60%, the reduction in somatic
cell reaches a point of diminishing marginal
return where additional drying no longer
reduces the somatic cell counts.
In addition to drying the coarse fiber for
bedding, the fine solids can also be processed
through the dryer to reduce the moisture
Picture 4.2.3.1: IEC Fiber Drying Equipment
content to make transporting the cake off the
farm more economical. This option is often selected when the farm is limited by phosphorus in their
nutrient management plan. By drying the fine solids to about 50% moisture, a typical semi‐trailer will be
full and near its maximum weight/volume ratio.
There are numerous dryer manufacturers in the area including Baker‐Rullman in Watertown, WI, FEECO
in Green Bay WI, and Innovative Environmental Companies (IEC) in Rockford, IL. All of these suppliers
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have multiple years of experience in drying products such as wood chips, sawdust, or municipal bio‐
solids and currently have installations drying dairy manure solids.

4.2.4 Suspended Solids Removal System
The third stage of advanced separation is the removal of the very fine suspended solids from the
manure stream. This step is typically utilized as a preparatory step prior to reverse osmosis when the
goal is to create clean water. There are multiple technologies that can perform this function such as bag
filters, sand filters, membrane bioreactors (MBR), and ultrafiltration (UF). From our experience, UF
systems provide the best operational results since they typically have a lower operating cost although
they have a higher capital cost and operate at a higher efficiency which allows for a greater percentage
of clean water recovery. UF systems are designed to remove particles down to 0.1 to 0.01 microns in
size.
A UF system consists of multiple housings with a membrane in each housing. A pump either pushes or
pulls the process water through the membrane. The solids are trapped on the outside of the membrane
and the water without the suspended solids is allowed to pass through the membrane. The water that
passes through the UF membrane is
called permeate. Once the
differential pressure across the
membrane reaches a certain point,
the UF system backwashes the
membranes with the permeate that it
created to wash the particles off of
the membrane surface. This
backwash water is called the UF
concentrate. The UF membrane
Picture 4.2.4.1: Aqua Innovations UF Equipment
system continually repeats this
process. The UF concentrate can be recycled back to the start of the fine solids separation process or
sent directly to storage for land application.
Manufacturers of this equipment such as GE, Dow, Evoqua, and Xylem have considerable experience in
municipal or industrial applications with this technology, but limited experience with manure. Aqua
Innovations in Beloit, WI and Digested Organics in Ann Arbor, MI are suppliers that are currently in this
space and have multiple years of experience processing dairy manure.
4.2.5 Dissolved Solids Removal System
The final stage in advanced separation is the separation of the dissolved solids from the clean water.
This is typically done with a reverse osmosis (RO) system. An RO system uses membranes to filter out
salts and particles less than 0.001 microns. Most RO systems in this application use either brackish
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water membranes operating between 200‐400 psi or salt water membranes operating over 1,000 psi.
They are typically designed to provide 70‐80% clean water recovery of the incoming stream. This yields
50‐65% clean water of the original manure stream sent to the first separation stage.
The RO system uses a high pressure pump on the feed side of the membrane system. As the feed
material is pressurized on the outside of the membranes, the clean water is able flow to the center of
the membrane tube and out of the system. The
clean water is referred to as the permeate. The
remaining dissolved solids that don’t pass
through the membranes are rejected from the
system as the concentrate. The concentrate
contains the soluble nitrogen and potassium.
Most suppliers also inject an acid prior to or in
one of the stages of the RO to tie up the
ammonia that may be present and convert it to
a stabilized ammonium. The concentrate
typically contains 2‐3 times the concentration of
nitrogen and potassium as the original manure
stream, is readily available to crops, and can
Picture 4.2.5.1: Aqua Innovation Reverse Osmosis System
easily be irrigated since it doesn’t contain any
suspended solids. Again, RO systems are
typically packaged by suppliers as part of a complete system.
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5.0 Geographic Analysis
The geographic analysis and strategic division of the area began by first categorically understanding the
locations and volumes of the manure produced by each farm. Brown County is home to approximately
125,000 cows and replacement young stock. Brown County dairies are producing over 1 billion pounds of
milk per year. These animals produce over 600 million gallons of liquid manure each year. Kewaunee
County has 95,000 cows and replacement young stock also producing over 1 billion pounds of milk
annually.

Figure 5.1: Map showing farms in Brown and Kewaunee Counties with over 500 Animal Units

24

Figure 5.2 includes all dairies in Brown County with 500 Animal Units (AUs) and above totaling 34 dairies.
These 34 dairies have combined AUs of over 74,000. The yellow dots on the map are 500‐999 AUs of
which there are 12. The red dots are dairies with 1,000 AUs and above which there are 22.

Figure 5.2: Map showing farms in Brown County with more than 500 animal units

Based on past experiences with these types of projects, we added the natural gas transmission lines in
Figure 5.3 since that will influence the possible locations of the community digesters. The green line
indicates the WEC distribution pipeline running through Brown and Kewaunee Counties. In order to
transport the renewable natural gas into value added markets, it needs to be injected into an interstate
transmission line rather than a local distribution line. Also, the WEC distribution line can’t handle the
additional capacity from a project of this magnitude. We also clustered the farms into potential groups.
As Figure 5.3 also shows, the majority of the clusters are in the southern portion of Brown County.
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Figure 5.3: Map showing potential project clusters and natural gas pipelines in Brown County

Fortunately, there is an interstate natural gas transmission pipeline running through the southwest side
of Brown County. The blue line is the Guardian transmission line which allows natural gas derived from
biogas into their system. The cluster with the closest access to this natural gas transmission line is the
cluster in southwest Brown County as show in Figure 5.4.
Another advantage to this location is the availability of land currently owned by the county near the site
of the proposed Brown County South Landfill. Co‐locating near the landfill site could have potential
synergies between the two projects if the landfill chooses to upgrade the landfill gas to renewable natural
gas and could possibly utilize the same injection point into the Guardian pipeline.
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Figure 5.4: Map showing natural gas pipelines and potential project clusters in southern Brown County
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6.0 Market Analysis
6.1 Renewable Natural Gas (RNG)
Removing carbon dioxide and impurities such as hydrogen sulfide to bring the methane content up to
the same specifications required of fossil‐based natural gas results in high‐Btu gas that is pipeline quality
and can be used for transportation fuel when compressed (CNG) or liquefied (LNG). CNG has been the
most common fuel used by fleets where medium‐duty trucks are close to the fueling station, such as city
fleets, local delivery trucks and waste haulers. LNG is typically used for heavy‐duty trucks traveling along
the growing network of LNG fueling
stations. RNG currently sells at premiums
over traditional natural gas due to the
value of the environmental credits
produced through the use of renewable
fuels.
RNG is eligible for renewable identification
numbers (RINs) that are used to identify
and track biofuel production that obligated
parties need to demonstrate blending for
compliance with the renewable fuel
standard (RFS). D3 of the renewable fuel
standard is the RIN code for cellulosic
ethanol, cellulosic diesel, and renewable
natural gas produced from animal manure.
D5 of the renewable fuel standard is the
Figure 6.1.1: Map showing natural gas pipelines in Brown County
RIN code for sugarcane ethanol,
renewable heating oil, and renewable
natural gas produced from food processing residuals. RINs are environmental credits that are used to
demonstrate compliance with renewable fuel standards.

In addition to the RINs, renewable natural gas is also eligible for credit with California’s Low Carbon Fuel
Standard (LCFS). The LCFS was developed to encourage the use of cleaner low‐carbon fuels in California
and to encourage the production of these fuels. The LCFS standards are expressed in terms of the
carbon intensity (CI) of gasoline and diesel fuel and their respective substitutes. The LCFS is
performance‐based and fuel‐neutral, allowing the market to determine how the carbon intensity of
California’s transportation fuels will be reduced.8

8

California Air Resources Board; https://www.arb.ca.gov/fuels/lcfs/lcf/htm
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The value of qualified renewable natural gas fluctuates based on the trading prices of three primary
revenue components.
1. Commodity Gas Price – Natural Gas Intelligence charts indicate that natural gas has generally
traded between $2.00 and $3.00 per MMBtu over the past few months, with recent trading at
about $2.75/MMBtu.9
2. RIN Credit – D3 RIN credits are trading at about $2.60 with fluctuations generally between $2.50
and $3.00. D5 RIN credits are trading at about $0.75 with a fluctuation between $0.70‐$0.8510
For calculation purposes, there are approximately 11.72 RINs applicable to a single MMBtu.
3. California LCFS Credit – LCFS credits have traded between $80 and $140 per MT in early 2018
with recent figures at about $130/MT. Since pricing is based on the CI index of the fuel, the
renewable natural gas produced from animal manure will have a significantly better CI than the
renewable natural gas produced from food residuals.11

At current trading prices for these components, D3 RNG has the potential to be sold on a merchant basis
of $30‐$50/MMBtu and D5 RNG has the potential to be sold at $8‐$12/MMBtu. Since most investors
are looking for secured revenue, companies that specialize in environmental attribute trading will
typically offer five to ten year fixed price contracts for the RNG. Since these companies are taking the
price risk and uncertainty of the market over the next five to ten years, the price is often significantly
lower than the current market pricing. Currently, we have seen fixed price contracts for D3 RNG in the
range of $12‐$15/MMBtu and D5 RNG at $7‐$9/MMBtu.

6.2 Renewable Electricity
Most of the digesters that have been built over the last 10 years have used the biogas to produce
renewable electricity. At that time, the utilities were willing to pay a premium rate for the renewable
electricity. In the last few years, the utilities have met their renewable standards and are no longer
willing to pay a premium. Currently, the local utility is offering to purchase the power at $0.03/kWh
which does not create a favorable economic return on investment.

9

U.S Energy Information Administration Natural Gas Weekly Update. https://www.eia.gov/naturalgas/weekly/
PFL Weekly Recap. Progressive Fuels Limited, 1865 Veterans Park Dr., Suite 303, Naples, FL 34109.
www.progressivefuelslimited.com
11
California Air Resources Board; https://www.arb.ca.gov/fuels/lcfs/lcfs.htm
10
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6.3 Direct Use
Direct use is typically the lowest capital cost use for the biogas. The challenge in the current market
environment with low natural gas costs is that direct use does not provide a significant payback on the
investment when simply offsetting the purchase of natural gas. Another challenge is that the proposed
biogas system will produce significantly more biogas than the most industrial users can utilize to offset
natural gas loads. Typically, the most feasible direct use of biogas is to co‐locate the biogas plant with a
large industrial natural gas user that also is willing to pay a premium to offset their natural gas usage
with renewable biogas.

6.4 Off Farm Feed Stock
It is our experience that to make methane recovery projects financially attractive to the investment
community, off farm organic waste, or substrates, need to be considered. Processing fees in exchange
for offering waste disposal alternatives to private industry can provide an alternative revenue stream for
a project and supplemental biogas production. This increases revenue in multiple aspects of the facility,
but there are other strategic opportunities observable through proper waste accumulation and
management. It is not uncommon to see a negative opinion with regards to importing substrates or
outside waste into a facility. In the majority of cases, organic waste that is processed in a digestion
system was previously being disposed of in a landfill, municipal waste water treatment plant, or directly
land applied. These options are all less desirable as they are indirectly generating more pollution in their
untreated state and contributing to costs and issues to the local government and community in perhaps
less visible ways. Our strategic approach allows for energy to be harnessed from waste that otherwise
would not have, reducing volume, lessening environmental impacts of the waste products, and further
subsidizing the importation of commercial fertilizers commonly used in agriculture to supplement plant
nutrient needs. All locations and operations are unique, and we have experience with facilities located
in nutrient rich environments whose concern is nutrient capture and reduction to facilities which have
no livestock and use anaerobic digestion and strategic substrate accumulation solely as a means to
amass nutrients to supplement the crop demands of their crop growing business to reduce their cost of
purchasing chemical fertilizers.
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7.0 Project Selection and Evaluation
7.1 Site Selection/Dairy Producer Interest
Based on the geographic and market analysis, the location with the highest probability of implementing a
project was in southwestern Brown County. This is due to the concentration of cows, location relative to
the Guardian natural gas transmission pipeline, and land owned by Brown County.
Dynamic and Brown County met with the potential project participants to gauge their level of interest and
have a discussion about their goals for manure management if they were to participate in this type of a
project. As mentioned earlier, their main goals are volume reduction and the ability to improve their
cropping practices without having to incorporate manure twice a year. One of the farms proposed that
the best solution would be for the project to take 100% of the manure and return nothing back to the
farm. In this case, they could limit the nutrients applied to the land to the crop uptake needs and expand
the use of no till and cover crops to help with soil erosion and nutrient loss to the environment.

Figure 7.1.1: Map showing potential project location in Brown County
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Following several meetings with the farms in the target area, numerous sites were proposed and
reviewed. Their desire was to locate the project on the land owned by Brown County on the southeast
corner of Old 57 and Lamers Clancy Road in the Town of Holland.
During this process, nine farms signed letters of interest that they would participate in the proposed
project if it could be developed. The levels of interest from the farms ranged from providing 100% of
their liquid manure to the project to simply having an occasional outlet for their manure during times of
the year they ran out of storage capacity or couldn’t land apply. Given this information, we started
developing a concept for a project in this location.

7.2 Process Flow Diagram and Technology Selection
The development process started with creating a high‐level process flow diagram to outline the key
processes that would be required for the proposed project.
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Figure 7.2.1: Project Process Flow Diagram

Based on the process flow diagram, we started identifying and selecting technology providers that met
the requirements outlined by the county.
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7.2.1 Anaerobic Digestion Supplier
The proposed project will be using a complete mix digester system supplied by US Biogas LLC. The
complete mix system is a large stainless‐steel circular tank. Today's
complete‐mix digester can handle organic wastes with total solid
concentrations of 3% to 10%. The system utilizes mesophilic
temperature range of 95‐108 degrees Fahrenheit with a hydraulic
retention time (HRT) of 20‐30 days. This technology type is mature with
a well understood economic and investment profile. The figure to the
right represents the general configuration of a complete mix system.

Figure 7.2.1.1: Complete Mix Digester

The first system that was installed by US Biogas Principals was at the Crave Brothers Farm in Waterloo,
WI. Construction of the system began in September of 2006, and the plant and engine was
commissioned by February 1, 2007. Following initial operations, a decision was made to replace the
entire automation system utilizing an Allen‐Bradley controller which dramatically improved system
uptime and capacity in conjunction with local service capabilities.
Since 2011, the technology has been deployed and is operating at the sites listed below.





Dane County Community Digester, a three tank 2 MW system
Waste No Energy LLC in Monticello, IN a one tank 1 MW system
GL Dairy Biogas LLC in Springfield, WI a three tank 2 MW system (The Second Dane County
Community Digester)
Sunny Side Digester LLC in Sun Prairie, WI a one tank 633 kW system

7.2.2 Biogas Conditioning and Upgrading Supplier
Babcock & Wilcox MEGTEC (B&W MEGTEC) is a long‐recognized world‐class supplier of engineered
products and environmental solutions tailored to match its customers’ manufacturing process
requirements. As a subsidiary of Babcock & Wilcox Power Generation Group, B&W MEGTEC is a
financially strong, sustainability‐focused company with decades of process knowledge. Headquartered
in a 365,000 square foot manufacturing facility in De Pere, Wisconsin, B&W MEGTEC employs
approximately 350 people in the U.S. and approximately 600 globally.
B&W MEGTEC has designed, installed and commissioned a biogas scrubbing system currently operating
in Nebraska that is processing up to 1,600 scfm of biogas derived from manure, municipal waste, and
rendering facilities via a modified plug flow digester. Currently, the system is injecting high‐purity
methane into the Northern Natural Gas transmission pipeline.
The B&W MEGTEC Biogas Purification System utilizes water absorption technology. Raw biogas is
supplied to the system where it first passes through a knock‐out vessel to remove excess moisture and
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particulate. The raw biogas is compressed to approximately 150 psig through a compressor. The
compressed biogas is delivered to a stainless‐steel absorption column where it flows vertically upward
through beds of media. A countercurrent flow of water is simultaneously passed through the
polypropylene media to absorb H2S and CO2 from the airstream. Only potable water is utilized to
absorb the CO2 and H2S. The water is then collected in a flash vessel to increase methane retention and
then passes through an air stripper to remove the H2S and CO2 from the water before being
recirculated through the system. Water is maintained at the optimal temperature for absorption via a
dedicated chiller system. The system tail gas is vented to atmosphere. The purified gas stream is then
passed through a two‐column, self‐regenerating molecular sieve desiccant dryer system designed for
drying to ‐40F dew point. The dryer system has an integrated heater, cooler, blower and dew point
monitoring. The entire system is centrally controlled by Allen Bradley PLC and color screen interface. All
critical system parameters, temperatures, pressures, speeds and flows are displayed, monitored,
controlled by the PLC and accessible via the operator interface. Provisions for remote monitoring are
included with the integrated Ethernet connection.

7.2.3 Coarse Fiber Separation Supplier
Vincent Corporation, located in Tampa, Florida, specializes in the design, engineering, and manufacture
of screw presses. Vincent exhibited the KP screw press at the 1996 World Dairy Expo and installed its
first press in a dairy manure application in 1996 at the University of Wisconsin. Vincent’s screw press
design was aimed at lowering the operating cost of screw presses in manure applications through
innovative designs developed from their experience in the citrus industry. Vincent has been
manufacturing screw presses since 1951.

7.2.4 Fine Fiber Separation Supplier
Centrisys was founded in 1987 in Kenosha, WI. Centrisys has been actively involved with R&D and
centrifuge optimization for manure dewatering for over 15 years. The Centrisys DT decanter centrifuge
was the first decanter centrifuge designed specifically for the manure industry to address the
complexities of manure dewatering. Centrisys has numerous installations separating the solids from
dairy manure.

7.2.5 Ultrafiltration (UF) and Reverse Osmosis (RO) Supplier
Aqua Innovations, LLC (Aqua) was founded in 2013 when Aqua acquired the assets of Integrated
Separation Solutions, LLC (“ISS”) with the mission to engineer, design and manufacture turnkey
industrial and agricultural wastewater treatment systems.
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Aqua is located in Sharon, WI and provides turn‐key integrated solutions by designing, building, and
servicing the systems it sells. Aqua Innovations has three prior installations with two more systems
scheduled for delivery in 2018.
7.2.6 Fiber Drying Supplier
FEECO International, Inc. was founded in 1951 as an engineering and equipment manufacturer located
in Green Bay, WI. Today, with over 60 years of experience, FEECO is recognized globally as an expert in
providing industry leading process design, engineering, and manufacturing to a variety of industries
including: fertilizer and agriculture, mining and minerals, power / utility, paper, chemical processing, and
more. FEECO creates usable solutions from wastes that would normally go into landfills.
FEECO will be supplying the coarse and fine fiber drying equipment. In addition to equipment supply,
the FEECO Service Department is committed to providing the highest level of service, parts, and training
in the material and processing industries, supporting customers with 24/7 field service, parts,
maintenance, start‐up, installation, and training programs.

7.2.7 Liquid Organic Fertilizer Plant Supplier
BioStar Organics, LLP is a specialized waste‐to‐energy company focused on converting organic material,
such as animal manure, into premium organic fertilizers. BioStar Organics utilizes patented technology
to transform agricultural waste and other types of waste into high‐quality organic fertilizer. The
resulting fertilizers are the first pathogen‐free, food safe liquid organic fertilizers approved for use on
produce for human consumption, lawns, and golf courses. They have been proven to out‐perform
traditional synthetic fertilizers in many applications, thereby increasing plant productivity. BioStar is
currently creating liquid organic fertilizer at its facility in Washington.
BioStar Organics will take the concentrated nutrients from the RO system and process them further with
their system. The liquid fertilizer produced by the process will be sold to organic farms, eliminating the
need for the participating farms to apply manure to their fields.

7.3 Preliminary Project Drawing
Dynamic worked with engineering partner Short Elliot Hendrickson (SEH) to create a preliminary layout
drawing of the proposed facility. The goals of creating the preliminary drawing were to estimate the
approximate footprint of the proposed plant and create a 3‐D rendering of the facility. The drawing and
renderings were utilized in conjunction with the process flow diagram to put together an estimated
capital budget for the proposed project.
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Figure 7.3.1: Preliminary Project Layout

With the preliminary layout completed, a 3‐D model of the proposed project was created. Views of the
proposed project are seen in the following figures.
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Figure 7.3.2: Preliminary Project 3‐D Rendering

Figure 7.3.3: Preliminary Project 3‐D Rendering
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7.4 Capital Cost Estimation
With the preliminary drawing and process flow diagram, we estimated the capital cost of the project.
We analyzed the impact of capital cost in two scenarios; one for processing manure only, and the other
with a combination of manure and substrates.
Capital cost estimates were constructed by dividing each scenario into 18 unique subsystems of the
project. Each of these categories was assigned a unit cost that was derived utilizing historical data
and/or current budgetary quotations from equipment vendors.

Manure Only Scenario
Description

Capital Cost Estimate

Percent of Total

Remote Farm Manure Reception
Anaerobic Digesters
Substrate Reception
Site Manure Collection
Site Material Transfer/Hydronic Heating
Natural Gas Boiler
Instrumentation
Electrical Subcontractor
Mechanical/Plumbing Subcontractor
Civil/Excavation Subcontractor
Engineering/Development Costs
Coarse Fiber Separation
Fine Solids Separation
Water Treatment
Drying System
Gas Upgrading & Compression
Biogas Gas Pipe Line
Natural Gas Injection Interconnection

$869,813
$12,286,680
$0
$3,223,704
$942,433
$232,235
$538,659
$5,851,227
$829,192
$2,274,104
$2,642,270
$1,358,617
$5,906,428
$8,531,800
$2,025,000
$7,504,286
$1,079,832
$750,000

1.5%
21.6%
0%
5.7%
1.7%
0.4%
0.9%
10.3%
1.5%
4.0%
4.6%
2.4%
10.4%
15.0%
3.6%
13.2%
1.9%
1.3%

Total Capital Cost

$56,846,279

Table 7.4.1: Itemized capital cost estimate for manure only project scenario.

The capital cost of the project can be divided into three main general categories: gas production, gas
utilization, and effluent treatment. The proportional division of these general categories is in Chart 7.4.2
below.
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Chart 7.4.2: Capital cost distribution of manure only scenario.

The data illustrates that the largest percentage of capital cost is involved with effluent treatment. The
challenge with these projects is generating enough revenue from the gas sales to justify the capital and
operating cost of this portion of the project. The following scenario adds non‐manure substrates to the
project in order to generate more biogas. This increases the capital cost of the project due primarily to
the increased complexity of the receiving system and the larger biogas upgrading system.

Manure and Substrate Scenario
Description

Capital Cost Estimate

Percent of Total

$724,844
$12,286,680
$2,045,071
$2,263,584
$942,433
$232,235
$538,659
$5,647,514
$829,192
$2,274,104
$2,846,592

1.2%
20.1%
3.3%
3.7%
1.5%
0.4%
0.9%
9.2%
1.4%
3.7%
4.7%

Remote Farm Manure Reception
Anaerobic Digesters
Substrate Reception
Site Manure Collection
Site Material Transfer/Hydronic Heating
Natural Gas Boiler
Instrumentation
Electrical Subcontractor
Mechanical/Plumbing Subcontractor
Civil/Excavation Subcontractor
Engineering/Development Costs
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Coarse Fiber Separation
Fine Solids Separation
Water Treatment
Drying System
Gas Upgrading & Compression
Biogas Gas Pipe Line
Natural Gas Injection Interconnection

$1,311,316
$5,700,793
$8,234,762
$2,025,000
$11,357,143
$1,079,832
$750,000

Total Capital Cost

$61,089,754

2.1%
9.3%
13.5%
3.3%
18.6%
1.8%
1.2%

Table 7.4.3: Itemized capital cost estimate for manure and substrate project scenario.

Under this scenario, the gas generation portion of the project becomes the largest portion of the project
and slightly reduces the influence of the effluent treatment system as a percentage of the overall capital
budget.

Chart 7.4.: Capital cost distribution of manure and substrate scenario.

The capital cost estimations for these two scenarios will be utilized in the financial modeling to
determine which scenario maximizes the economic benefit to the potential project owner.
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7.5 Operating Cost Estimate
Operating cost estimates were generated based on historically documented data and experience
operating anaerobic digestion facilities. Data for equipment that Dynamic does not directly have
operating experience with was provided by manufacturers. Individual operating cost estimates were
built for each scenario.

Manure Only Scenario
Description

Operating Cost Estimate

Percent of Total

Material Processing and Digestion
Gas Conditioning and Compression
Solids Separation and Drying
Water Treatment
Misc. Expenses
Management and Labor

$2,816,635
$1,011,677
$3,207,588
$2,060,945
$658,800
$1,201,969

25.7%
9.2%
29.3%
18.8%
6.0%
11.0%

Total Operating Cost

$10,957,614

Table 7.5.1: Itemized operating cost estimate for manure only project scenario.

As the table illustrates, a larger portion of the operating cost are associated with the effluent processing
post digestion than with the digestion and biogas upgrading systems. This creates a challenge with the
project financials since the majority of the revenue associated with these plants comes from the gas
sales.

Manure and Substrate Scenario
Description

Operating Cost Estimate

Percent of Total

Material Processing and Digestion
Gas Conditioning and Compression
Solids Separation and Drying
Water Treatment
Misc. Expenses
Management and Labor

$2,927,479
$1,574,214
$3,151,522
$1,866,446
$658,800
$1,201,969

25.7%
13.8%
27.7%
16.4%
5.8%
10.6%

Total Operating Cost

$11,380,430

Table 7.5.2: Itemized operating cost estimate for manure and substrate project scenario.
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By adding substrates to the system, the cost to upgrade the gas increases due to the higher volume of
biogas produced by the plant, but this increased operating cost is typically more than offset by the
additional revenue generation from the gas sales.

7.6 Financial Modeling
The sources of revenue for this project are renewable natural gas (RNG) sales, substrate processing fees,
and fiber sales. In the manure only scenario, the plant will produce approximately 1,200 MMBtu/day of
renewable natural gas. By adding approximately 20% substrates to the system, the plant will produce
approximately 2,600 MMBtu/day of renewable natural gas.
Utilizing the fixed‐price contract values of $13.50/MMBtu for the D3 RNG and $8.00/MMBtu for the D5
RNG, we can determine the revenue generation from the gas sales. Based on current market conditions,
we will use a value of $15/ton for the substrate processing fees and a value of $30/ton for the dried
fiber. With estimates of the annual revenue generation, the annual operating costs, and the capital
costs, an estimation of the simple payback for the plant can be calculated to provide an indication of
financial viability of the proposed project. From prior experience, most investors desire projects with a
simple payback of 5‐8 years. Below is the revenue generation from the manure only scenario.

Manure Only Scenario
Total Revenue
Total Operating Cost
Gross Earnings
Simple Payback

$8,025,726
$10,957,614
(‐$2,931,888)
N/A

Table 7.6.1: Simple payback for manure only project scenario.

The manure only scenario does not generate enough revenue to overcome the operating costs. In order
to improve the economics of the project, we looked at the effects of selling the renewable natural gas
on a merchant basis rather than through a fixed‐price contract, adding substrates to the system to
increase gas volumes, and evaluated the effects of reducing the capital cost of the project with grant
funding.
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Manure Only Scenario with Merchant Gas Pricing
Total Revenue
Total Operating Cost
Gross Earnings
Simple Payback

$14,870,520
$10,957,614
$3,912,906
14.5 years

Table 7.6.2: Simple payback for manure only project scenario with merchant gas sales.

Manure Only Scenario with Merchant Gas Pricing and $15 million Grant
Total Revenue
Total Operating Cost
Gross Earnings
Simple Payback

$14,870,520
$10,957,614
$3,912,906
10.7 years

Table 7.6.3: Simple payback for manure only project scenario with merchant gas sales and grant.

Using merchant gas pricing in the manure only scenario improves the project to producing positive gross
earnings, but still not to the point of attracting third party investment in the project. Additionally,
adding a $15 million grant to the project improves the feasibility, but it could still use either additional
revenue or a reduction in cost to improve the economics. The scenarios below utilize the addition of
substrates in an attempt to generate additional revenue to improve the project economics.

Manure and Substrate Scenario
Total Revenue
Total Operating Cost
Gross Earnings
Simple Payback

$15,604,293
$11,380,430
$4,223,863
15.5 years

Table 7.6.4: Simple payback for manure and substrate project scenario.

Manure and Substrate Scenario with Merchant Gas Pricing
Total Revenue
Total Operating Cost
Gross Earnings
Simple Payback

$23,430,174
$11,380,430
$12,049,744
5.1 years

Table 7.6.5: Simple payback for manure and substrate project scenario with merchant gas sales.
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Manure and Substrate Scenario with $15 million Grant
Total Revenue
Total Operating Cost
Gross Earnings
Simple Payback

$15,604,293
$11,380,430
$4,223,863
10.9 years

Table 7.6.6: Simple payback for manure and substrate project scenario with grant.

Manure and Substrate Scenario with Merchant Gas Pricing and $15 million Grant
Total Revenue
Total Operating Cost
Gross Earnings
Simple Payback

$23,430,174
$11,380,430
$12,049,744
3.8 years

Table 7.6.7: Simple payback for manure and substrate project scenario with merchant gas sale and grant.

While the scenarios with merchant gas pricing and substrates provide the greatest feasibility on paper, it
will be hard to find third party investment due to the risk of both gas sales and substrate procurement.
Both the manure only scenario with merchant gas pricing and grant funding and the manure and
substrate scenario with grant funding are close to feasible for third party investment. Given this
information, we are currently pursuing an opportunity to reduce the capital cost and operating cost of
the plant by adding the BioStar portion to the project.
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8.0 Project Development
8.1 Permitting
We met with several departments within the Wisconsin Department of Natural Resources to determine
the permits that would be required for this project, the contact for each of the permits, and the
approximate timeline for obtaining the permits.
The two critical path permits are the Wisconsin Pollutant Discharge Elimination System (WPDES) permit
and the air permit. The WPDES permit and the air permit require significant modeling and detailing of
the process during the application process. Based on feedback from the DNR, it will take approximately
6 months from the time of application acceptance to the receipt of these permits.
As part of the WPDES permitting process, the project will require a water quality trading plan in order to
discharge into the East River since it is in the Lower Fox River Watershed. Trading partners will need to
be identified and contracts between all the parties will need to be in place prior to finalizing a draft of
the WPDES permit.
The project will also require a storm water permit, wetland permit, and pipeline permit. These will
require a majority of the civil engineering to be completed prior to submitting the application in addition
to wetland delineation reports and screening for archaeological, historical, and endangered or
threatened resources.
This project will also require modifications to the WPDES permits of the participating farms as it impacts
their nutrient management plans and manure handling plans. Any non‐permitted farms that are part of
the project will be required to have a nutrient management plan in place and the reporting will go
through the WPDES permit of the project.
Finally, the project will require manure storage permits at the county level and will require approval by
the local town.

8.2 Grant Funding
While working on this feasibility study, the State of Wisconsin came out with a grant program for an
Integrated Anaerobic Digester System. This program is administered by Focus on Energy with the
authorization of the Public Service Commission of Wisconsin and in partnership with the Wisconsin
Department of Natural Resources, and the Department of Agriculture, Trade and Consumer Protection.
The Integrated Anaerobic Digester System Program RFP was issued on January 2, 2017, with proposals
due by July 3, 2017. A copy of the RFP can be found in Appendix 1. Eligible applicants included
collaborative consortiums that included at least one small dairy farm with less than 700 head of cattle
and are within territories served by utilities that participate in Focus. New equipment was deemed
eligible for funding as well as upgrades to existing digesters that substantially increase energy capacity
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above previously installed capacity. Evaluation priority was given to proposals with expedited
completion dates.
The RFP reinforced that “a successful proposal will involve the creation of a consortium …to build,
operate and maintain a system that includes renewable energy production, water treatment, pathogen
reductions, and transport of manure” in order to explore “innovation in manure management” and
“maximize the renewable energy benefits of anaerobic digesters.” The evaluation criteria under the RFP
were designed to reflect this range of considerations by establishing separate point totals for scoring
each applicant’s proposed digester arrangement, water treatment system, nutrient management
arrangement, and energy production under Focus’ cost‐effectiveness standard. Additional evaluation
categories assigned points based on the likely impact of funding awards on the implementation of the
project, the location of the proposal in areas of the state that would benefit from enhanced water
treatment and nutrient management, and the demonstrated capability of the vendors providing the
technologies used in the proposed system.
To be eligible for a funding award, proposals were required to reach minimum point scores for digester
arrangement, water treatment, nutrient management, and project location, as well as an overall
minimum score of 235 points out of 350 points available. Most points were assigned based on the
submitted written proposal, but 35 of the available points were allocated based on the oral
presentations applicants could be invited to give after initial submission to explain their proposals in
more detail and respond to questions from the RFP scoring committee
One of the major challenges with this grant program is that the grant is a reimbursement grant which
means that the investor must spend 100% of the projected budget and get the plant operational prior to
receiving any of the grant funding.
The conceptual project utilizing the group of farms in southwestern Brown County was submitted for
consideration under this grant program and was awarded a $15 million grant.12 A copy of the RFP
submittal can be found in Appendix 2.

8.3 Project Ownership
Based on the input from Brown County and the participating farms, they preferred not to invest any of
their own capital into the project and requested we explore outside capital and operating funding for
the project. The proposed project was introduced to numerous third‐party capital providers including
private equity investors, debt providers with mezzanine equity providers, and companies with an
interest in renewable energy projects.

12

Public Service Commission of Wisconsin Final Decision. Docket 05‐FE‐100. September 27, 2017.
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Based on the feedback from numerous investors, there is interest in private investment in this project,
especially with the receipt of the $15 million grant award.

8.4 Next Steps for Final Development
Dynamic has identified an organic fertilizer company that may be able to reduce the operating cost and
capital cost of the project which would makes the project feasible for investment. As part of the final
development of the project, Dynamic will need to finalize an arrangement with the organic fertilizer
company that provides sufficient economic benefit to the project to meet the investor’s requirements
while still making it an attractive investment for the fertilizer company.
Once this is in place, the next steps in the development of this project include securing a funding
commitment from an investor, completing additional engineering, applying for the required permits for
the facility, and finalizing the contracts to secure the feedstock and offtakes of the project.
As the engineering of the project progresses, meetings with the project partners and the community will
be needed to ensure the plant meets the needs of the project partners and fits within the objectives of
the local community. A construction partner will also be required to finalize the project budget and
schedule.
Once the permits are in place, all contractual agreements are in place, and the construction budget and
schedule continue to meet the expectations of the project owners, the project should achieve financial
closure.
There is the possibility that additional community systems can be developed within Brown County and
utilize the same natural gas interconnect to sell the renewable natural gas or be developed along the
same natural gas transmission line. Based on the information gathered from this feasibility study, the
systems will need to include a minimum of about 15,000 cows to be economically viable.
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9.0 Conclusion
In summary, our findings indicate that the integration of anaerobic digestion with the production of
renewable natural gas along with advanced nutrient separation can be accomplished in Brown County.
In order to be economically feasible, the project will require an investor willing to take the risk on the
sale price of the renewable natural gas and will also require an additional source of income.
Further, a conceptual project utilizing farms in southeastern Brown County was compiled and enough
interest was obtained from project participants and investors to validate that a project could be built in
southeastern Brown County. Using this conceptual project, a $15 million grant was awarded to the
project by the Public Service Commission of Wisconsin.
Many of the proposed project partners are local to the area and have experience working together on
past projects. Wisconsin has been a leader in this industry with some of the best equipment providers,
construction companies, and academic resources in the country to support these projects. Utilizing this
experience will significantly improve the likelihood of success.
If this project simply produced renewable natural gas and didn’t incur the cost of the effluent
management system, the feasibility of the project is greatly improved. The financial burden of covering
the operating cost of both the gas production equipment and the effluent clean up equipment makes
the feasibility much more challenging. For the development of future projects in the area, additional
sources of revenue will need to be identified or the business model may also require the farms to pay a
portion of the operating costs for the effluent management system. Once the first project is completed
and operational, it will provide the verification of the business model, assumptions, and technical
performance of the plant that can be the basis for the development of future projects.
As illustrated in Section 5, there are additional clusters of farms in Brown County that could utilize a
similar approach to manure management. Once the initial system is operational, there may be
synergies between the initial site and future sites such as a common interconnection point to the
natural gas grid, fertilizer processing, and plant operations that would further improve the feasibility of
these facilities to the point of making them economically viable.

48

Appendix 1:
Integrated Anaerobic Digester System Request for Proposal
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Section 1 – General Information
Introduction to the Integrated Anaerobic Digester System Program
The State of Wisconsin is exploring innovation in manure management that includes approaches
to add efficiency to solids and liquids handling, decrease agricultural wastewater volumes,
reduce hauling costs, improve the agricultural benefits of the materials that are land applied,
address pathogens, and maximize the renewable energy benefits of anaerobic digesters. A
successful proposal will involve the creation of a consortium of parties using contractual means
to build, operate and maintain a system that includes renewable energy production, water
treatment, pathogen reductions, and transport of manure to and from a centralized location,
among other innovations suggested by applicants. The purpose of this document is to provide
guidance and information to Applicants to submit complete project proposals.

Background
The Public Service Commission of Wisconsin (PSC, Commission) has authorized Focus on
Energy to spend up to $20 million for Integrated Anaerobic Digester projects that meet Focus
on Energy eligibility requirements. Through the formation of an interagency working group, the
Commission strives to accomplish the following:
x

Leverage and augment existing anaerobic digester infrastructure to improve manure
management practices and to take advantage of the opportunity to produce cost-effective
renewable energy at an economical scale;

x

Improve manure management practices at smaller farms by providing an opportunity to
cooperate with larger farms in a cooperative anaerobic digester system, as well as
incorporate substrates from other regional organic waste producers through a hub-andspoke system structure;

x

Utilize other renewable energy resources in coordination with digesters to improve
system output and economic efficiency;
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x

Ensure that existing and future anaerobic digester systems include water quality
improvement projects and, where possible, leverage the expertise and excess capacity of
regional municipal wastewater treatment infrastructure;

x

Identify opportunities to provide regulatory flexibility and facilitate collaboration and
cooperation between stakeholders and at agencies of state government; and

x

Coordinate local, state and federal resources to promote efficient communication and
enable cross-agency collaboration to maximize results for each of the goals above.

In Addition, the Commissioners stated that any proposal should prioritize existing anaerobic
digester infrastructure in an integrated system proposal when possible and appropriate. The
Commission recognizes that the Focus on Energy-related portions of the proposals will be one
aspect for consideration of the overall innovative approach to manure management discussed in
the responses to this document.

Eligible Systems
The Public Service Commission of Wisconsin, in partnership with the Department of Natural
Resources and the Department of Agriculture, Trade and Consumer Protection, is soliciting
proposals from eligible Applicants for the technologies listed below.
Table 1 – Eligible systems by agency/administrator
Biogas Production and Conditioning
Biogas Compression, Piping and Storage
Electricity Production
Renewable Natural Gas Production and Use
Production of CNG (transportation fuel)
Energy Efficiency and Other Renewables**
Department of Natural Resources
Liquid/Solid Separation
Waste Homogenization
Pathogen Reduction
Water Treatment and Discharge Technologies
Department of Agriculture, Trade and
Manure/Effluent Storage Systems
Consumer Protection***
Manure Transfer/Piping
* These technologies must offset energy demand (in kWh or therms) that would otherwise be
provided by a participating utility. Focus on Energy incentives can also be used toward grid
interconnection costs and generators that utilize biogas.
Public Service Commission/
Focus on Energy*

** Proposals with the most energy efficient systems will receive additional consideration
through the evaluation process. This includes proposals that incorporate efficient lighting,
HVAC, heat recovery (including Combined Heat and Power), variable speed drives, and
renewable energy systems, such as solar, to reduce the energy demand of the proposed system.
Additionally, we suggest Applicants meet with a certified Focus on Energy Advisor to receive
guidance on how to make their proposal as energy efficient and as Cost-effective as possible.
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*** The Department of Agriculture, Trade and Consumer Protection (DATCP) provides funding
to Wisconsin county land and conservation departments who in turn work with farmers on the
practices and technologies listed above. DATCP funds are only available for distribution to nonpermitted farms through the counties and are available at 70% cost-share rate. Farmers may be
eligible for funding through their counties starting in 2018.
Additional resources for county Land and Water Conservation departments can be found here.

Request for Proposals (RFP) Process
The Program RFP will adhere to the following schedule:

RFP Timeline

Date

RFP issued

January 3, 2017

Deadline to register and to submit questions for
inclusion in pre-proposal Seminar
Pre-proposal Seminar

January 20, 2017 by 5:00 pm CST
February 1, 2017

Proposals due

May 1, 2017 by 5:00 pm CST

Proposal Presentations

May 10-11, 2017

Deadline to respond to reviewer comments

May 26, 2017 by 5:00pm CST

Applicants notified of award status via e-mail

June 5, 2017

Last day for awardees to accept award

June 15, 2017

Communication
All questions shall be submitted to:
E-mail address: OEI@wisconsin.gov
E-mail subject line: Integrated Anaerobic Digester Program
Written communication is required to ensure that all relevant information is made available
to all interested parties. Applicants attempting to ask questions by telephone will be directed
to submit questions by e-mail in the format above. Written responses to questions will be
emailed to the applicant and also posted (without identification of the asking party) to
http://psc.wi.gov/biogas/rfp.htm. Communications regarding the status of this RFP process,
including any and all changes and addenda to this RFP or schedules, will be posted to
http://psc.wi.gov/biogas/rfp.htm.
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Questions submitted to OEI@wisconsin.com by January 20, 2017 by 5:00 pm CST will also
be addressed during the pre-proposal Seminar in addition to being posted on the website. One
pre-proposal Seminar will be held February 1, 2017 to review the process and answer
Applicant questions. Please check http://psc.wi.gov/biogas/rfp.htm for details.
Seminar
An event will be held on February 1, 2017 to provide Applicants with more information
about this document, as well as provide an opportunity to meet with others who may be
interested in forming a consortium to submit a proposal. To register for this event, please
follow the link below to answer a short, 3-question survey.
Seminar survey link: http://survey.constantcontact.com/survey/a07edl2zg6diwntgi2v/start
Once you have completed the survey, you will be directed to a registration page for the
Seminar. If you have any questions about this Seminar, please contact OEI@wisconsin.gov,
subject line: Seminar.
The deadline for registration for the Seminar is January 20, 2017 by 5:00pm CST.
Submission
No proposals will be accepted after the submission deadline.
Submission Deadline: May 1, 2017 by 5:00 pm CST
Submission Instructions: Each application must be submitted electronically to
OEI@wisconsin.gov. File(s) included on a Compact Disc (CD) or Flash Drive and mailed to
the physical address below will be accepted for the electronic submission. The preferred
electronic file type is PDF. Additional submission requirements can be found in Section 5.
Physical submissions are allowed and can be mailed to the following address:
To:

Public Service Commission of Wisconsin

Attention:

Integrated Anaerobic Digester Program

Address:

PO Box 7854
Madison, WI 53707-7854

Reviewer Comment Period
After the proposal submission deadline, Program Administrators may respond to
submissions with clarifying questions or comments. Applicants will have until May 26, 2017
by 5:00pm CST to submit responses to the inquiries, failure to do so may result in
termination of the evaluation process for the Applicant’s proposal.
Notification and Acceptance
Focus on Energy will notify all Applicants whether their proposal has been awarded,
awarded with contingency, or denied on June 5, 2017. Once notified of award, Applicants
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must provide a signed letter of acceptance by June 15, 2017 to the Program Administrator.
This letter may be submitted via email to IntegratedAD@focusonenergy.com, or by mail to
the submission address listed in the above Submission sub-section. If Applicant fails to
accept funds by June 15, 2017, the award will be rescinded and funds reallocated.

Focus on Energy Incentive Levels
The Project’s Focus on Energy incentive amount is determined based on the evaluation criteria
found in Section 4, and is available for all costs associated with the energy-related Measures in a
proposal. Incentive amounts awarded to all Applicants may not exceed $20 million in total.
Proposals will also be evaluated on a cost-effectiveness basis (total project cost/biogas energy
produced) and as described in the calculation that can be found in Section 5 – Cost-Effectiveness
Calculation. The higher the kBTU or Therms produced or offset per dollar spent, the more Costeffective the project and the better a proposal will fair during the evaluation process.
Additionally, energy savings achieved through generation must be reduced by the amount of
parasitic load of a proposal. More about parasitic load can be found in Sections 2 and 5.
Sample consortium/submissions can be found in Appendix 2 - Sample Submission
Considerations.

Water Quality Related Grant Funding Opportunities
Program Administrators anticipate that key aspects of a proposal may be eligible for important
grant funding opportunities related to water quality management and improvement. Focus on
Energy incentive recipients are encouraged to also evaluate the grant funding opportunities
below for potential additional project funds. Applicants may consider which components in their
proposals are eligible for one of the following funding sources related to improving or protecting
water quality in the Lake Michigan watershed:
Great Lakes Restoration Initiative (GLRI):
The request for applications and information about applying for GLRI grants is available at
www.epa.gov/great-lakes-funding/great-lakes-restoration-initiative-2016-rfa.
The GLRI was launched in 2010 to accelerate efforts to protect and restore the largest system
of fresh surface water in the world. The program has so far funded more than 3,000 projects
to improve water quality, to protect and restore native habitat and species, to prevent and
control invasive species and to address other environmental problems in the Great Lakes
basin.
Priority will be given to on-the-ground projects that have near-term, direct and quantifiable
impacts on water quality in the Lake Michigan watershed, including protecting critical
natural habitats and making water resources more swimmable, fishable and drinkable.
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Projects that demonstrate nutrient reduction through transfer of excess nutrients from the
basin may compete well for funding.
For more information about the Great Lakes Restoration Initiative visit https://www.glri.us.
Grant awards range widely from $20,000 to $3,000,000 with a more common award of
around $300,000. The timeline from RFP to award is approximately 8-12 months
Fund for Lake Michigan:
The mission of the Fund for Lake Michigan is to support efforts, and in particular those in
southeastern Wisconsin, that enhance the health of Lake Michigan, and its shoreline and
tributary river systems, for the benefit of the people, plants and animals that depend upon the
system for water, recreation and commerce.
Priority will be given to on-the-ground projects that have near-term, direct and quantifiable
impacts on water quality in the Lake Michigan watershed, including protecting critical
natural habitats and making water resources more swimmable, fishable and drinkable.
Special consideration will be given to projects that leverage significant public and private
investments from other Lake Michigan and Great Lakes donors. Priority will be given to
projects in southeast Wisconsin.
The Fund for Lake Michigan generally funds projects in the range from $10,000 to $300,000
range. Grants are awarded twice a year in spring and fall.
Additional information about the Fund can be found at www.fundforlakemichigan.org
Great Lakes Protection Fund:
The Great Lakes Protection Fund is a private, non-profit corporation formed in 1989 by the
Governors of the Great Lakes States. It is a permanent environmental endowment that
supports actions to improve the health of the Great Lakes ecosystem. Each year Wisconsin
receives an allocation to fund state projects under the Wisconsin Great Lakes Restoration
Strategy. Wisconsin’s share of the Great Lakes Protection Fund varies from year to year
depending on the performance of the endowment. Grants in Wisconsin are typically in the
$150-250K range
More information about the Great Lakes Protection Fund can be found at http://glpf.org/.

Technical Assistance
In support of an Applicant’s proposal, technical assistance is offered as described in the table
below. These services are available to Applicants before, during and after the proposal period for
this Program.
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Table 2 – Technical Assistance
Technical Assistance Offered by Agency for the
Integrated Anaerobic Digester System Program
Public Service Commission
Energy Efficiency and renewable energyrelated items through Focus on Energy staff
Department of Natural Resources
Nutrient Management Plans (CAFOs)
Permitting Assistance
Department of Agriculture, Trade and
In-field Crop Management Practices
Consumer Protection
In-field Conservation Practices
Nutrient Management Plans (General)

Project Commencement
Projects selected to receive Focus on Energy incentives through this Program must Ramp-up
activities to start Project implementation within 120 calendar days of Date of Award.
Documentation of the date that Ramp-up activities begin must be provided in Applicant’s
schedule table in Table 7 (Project Timeline – Section 5). Projects that do not begin within the
allotted time will risk losing their award.
Projects with proposed completion dates before December 31, 2018 will receive favorable
evaluation and scoring for incentive funding.

Project Progress Reporting
Applicants that are selected to receive Focus on Energy incentives through this Program will be
required to submit quarterly progress updates to Focus on Energy, including additional
information such as documentation of utility interconnection or operational maintenance plan.
Further information will be provided upon acceptance of award.

Payment
Applicants will receive the full incentive award upon completion and verification of the system
by Focus on Energy personnel, with standard processing and review times applied. Focus on
Energy incentives serve as a reimbursement for verified installation and operation of the energyrelated aspects of a proposal.
Any Vendor associated with a proposal will be subject to verification of financial solvency
through financial background checks during the approval process. The Program Administrators
reserve the right to reject any proposal based on this financial verification.

7

Multiple Funding Rounds
In the event that a portion of the total funding allocation for this program remains unspent after
awards have been claimed by successful Applicants, the Program Administrators may consider
additional rounds of funding under this program. Terms and conditions in succeeding rounds
may be altered from this and other preceding rounds.

Rejection of Proposals/Disclaimer
The Program Administrators reserve the right to reject any proposal. The submission of a
proposal under this RFP confers no right upon any Applicant. The Program Administrators are
not obligated to award any Focus on Energy incentives under this RFP, to pay or reimburse any
costs incurred by the Applicant during the preparation and submission of the proposal, or pay
any incentive-related costs incurred prior to the Date of Award. The Program Administrators
reserve the right to refrain from making any awards under this RFP, and to issue subsequent
request for proposals, should the quality of applications be deemed inadequate. Review
Eligibility Requirements/Grounds for Disqualification, Section 2 of this document, to understand
possible reasons for rejecting proposals.
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Section 2 – Eligibility Requirements and Grounds for Disqualification
The Program Administrators will disqualify project proposals that do not satisfy all eligibility
and technology-specific requirements to receive Focus on Energy incentives. Disqualified and
incomplete projects will not be evaluated.

Utility
The Project site must be located in a participating utility service territory. Applicants that are
served by both a participating electric provider and participating natural gas provider will qualify
for both electric and natural gas incentives. Applicants that are served by only one participating
utility will qualify for (electric or natural gas) incentives, dependent on the energy type provided
by the participating utility. Applicants who use Liquid Propane (LP) or other non-qualifying
fuels will not qualify for any natural gas incentives.
To determine whether the Project is located in a Participating Utility service territory visit
http://focusonenergy.com/about/participating-utilities.

Utility Customer Type
Eligible Applicants include collaborative consortiums that include multiple farm locations, with
at least one dairy farm operation with less than 700 animal units that are customers of
Participating Utilities. Systems must be installed at a facility served by a Participating Utility
(see Section 2 - Utility). Contractors and Trade Allies may submit proposals on behalf of an
eligible Customer if the Customer prefers it. Residential rate class Customers are not eligible to
submit proposals under the Integrated Anaerobic Digester System Program. A residential rate
meter may not be combined with a non-residential rate meter.

New Equipment or Upgrade
New installations of anaerobic digester systems are eligible for incentives through the Integrated
Anaerobic Digester System Program. Retrofits to existing anaerobic digester infrastructure are
also eligible for incentives under certain circumstances. These circumstances include, but are not
limited to, new equipment associated with proposed retrofits or upgrades of existing anaerobic
digester systems that results in a significant increase in the renewable energy generating capacity
and output under this Program. For Focus on Energy incentives, the following documents must
be provided with the proposal:
(1)
The baseline renewable energy output of the existing system, supported by acceptable
measurement data as determined by Focus on Energy;
(2)
Calculations, assumptions, and other data supporting the estimated increase in the
renewable energy output attributable to the proposed improvements, and;
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(3)
Calculations of the expected increase in renewable energy output attributable to the
proposed improvements that are measurable and verifiable.
Applications that include updates to existing anaerobic digester infrastructure will be reviewed
on a case-by-case basis. If Focus on Energy has not provided funding for an existing biogas
system, no restrictions beyond what is outlined in this document apply for a proposed Project. If
Focus on Energy has already claimed the lifecycle energy produced by existing systems, paying
to bring systems back online if they were shutdown would not achieve new energy savings and
would not be eligible for this Program. Specific options for retrofitting the existing digesters
may be eligible for Focus incentives, such as:
x

Increasing the output of the system: If a digester could be retrofitted in a cost-effective
manner to increase the output of the system as opposed to simply bringing it online at its
existing capacity, the program could consider that project for funding. However, only the
additional capacity could be counted as new energy savings. These projects will be
reviewed on a case-by-case basis.

x

Reducing the parasitic load: All else being equal, reducing parasitic load increases total
savings from the system, by reducing the energy used in the digester’s operation. Again,
only the savings specific to reduced parasitic load could be eligible for support.

x

Adding renewable cogeneration: If supplemental renewable generation on the site- such
as solar panels- are connected to the digester, using the existing interconnection with the
electric distribution system, to support baseload generation or make use of the electricity,
the added generation could be eligible for support through this Program. Consideration
of this type of project would move forward as long as savings remain “inside the fence”
on the customer site; savings can be measured based on the customer’s overall usage.

Ineligible Expenses
Customers who have purchased equipment or otherwise began the Project prior to award
acceptance are not eligible to participate in this Program. Only after a Focus on Energy
Incentive Agreement has been signed may new equipment be purchased for installation at the
Project site. Repairs, maintenance, or replacement of components with identical or comparable
components for existing renewable energy systems are not eligible under this Program.

Focus on Energy incentives through Integrated Anaerobic Digester System Program may not
be used for the following:
x Purchase of real property (land or buildings)
x Internal personnel and labor expenses
x Feasibility studies and planning efforts
x Leasing equipment
x Equipment purchased prior to award
10

x
x

Down payments or purchase orders made prior to award
Non-energy related equipment or components

Warranty
All proposals seeking Focus on Energy incentives must include warranties for both equipment
and installation. All warranty terms must be clearly stated and reflect current industry standards.

Compliance
The Applicant is responsible for identifying and obtaining all necessary permits and permissions,
including local, state and federal permits needed to construct and operate the proposed system.

System Size
The total energy produced by the Project may exceed either kWh and or Therms consumed by
the Customer in a given year. If utility data from the previous year does not fully reflect what
100 percent of kWh and or Therms consumed will be in the future, such as for new construction
or expansion, then the Applicant will provide written explanation of the expected annual energy
consumption and supporting calculations.

Required Payback
To receive Focus on Energy incentives, a Simple Payback of greater than 1.5 years is required.
The Payback must not exceed the warranty period for the Project.

Matching Funds
Program Administrators will evaluate proposals that outline a source of additional funding for
the proposed Project, particularly for non-energy components of the proposal. Proposals that
include lower ratios of Focus on Energy incentives to non-incentive funds will be evaluated
more favorably. For example, a proposal that covers 20% of Total Project Costs with Focus on
Energy incentives will receive more evaluation points than a proposal that covers 30% of Total
Project Costs with Focus on Energy incentives.

Free Ridership
If the Program Administrators believe that a proposed Project would go forward without Focus
on Energy incentives, then the Applicant will be deemed a Free Rider and the proposal will be
disqualified from receiving Focus on Energy incentives. However, incentives or funds from
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other sources may not be subject to free ridership and will improve a proposal’s evaluation
scoring.

Project Changes
If changes are made to the proposed Project after the Date of Award, the Customer must contact
the Program Administrator as soon as possible to disclose the updates that have been made to
the Project. Updated specifications and corresponding energy calculations must be provided for
any and all changes to the Project from the initial Project proposal. Acceptance of material
changes to Project scope is at the sole discretion of the Program Administrator, which reserves
the right to modify or reject the updated proposal.
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Section 3 – Technology Specific Requirements
Multiple Sites
Applicants may apply for Projects at multiple sites. Each Project site must be owned by at least
one of the Applicants. Applicants may use one application for multiple systems that use the same
technology or submit one application for each site. All applications will be evaluated
individually.

Anaerobic Digester System Requirements
Biogas Cleaning. The Program Administrators strongly encourage Biogas Projects to include
installation of a Biogas conditioning system. Biogas conditioning system costs should be
included in Total Project Cost, and any proposed systems which will not utilize a biogas
cleaning system must document the reason why a system is deemed unnecessary. The Applicant
must also document how the system longevity will not be adversely affected by the lack of a
Biogas conditioning system.
Methane Meter. Projects are required to install a Biogas or methane meter, so as to measure the
quantity of Biogas or methane produced and used for the proposed energy application.

Water Management System Requirements
The proposal should include installation of technologies that homogenize the manure and offfarm organic waste (if applicable), and treat the effluent from the digester to reduce or eliminate
pathogens and separate nutrients to allow for alternative disposal methods, including clean water
reuse, discharge of effluent to receiving waters, irrigation, land spreading, or other alternatives
that may be identified. Projects may involve piping to and from hub locations and wastewater
treatment with discharge to receiving waters in a manner that it is allowed under WPDES
permitting requirements. WPDES permits are those that contain all the monitoring requirements,
special reports, and compliance schedules appropriate for the facility being permitted.

Nutrient Management System Requirements
Proposals should include manure storage at participating farms and systems for transferring
manure among and between farm participants. All participants must have a nutrient management
plan that complies with the NRCS 590 Nutrient Management standard and fully describes how
all manure and wastewater components will be utilized on participating farms.
DATCP cost-share dollars may be available through your county in 2018 at a 70% cost-share
rate for manure storage system, design and construction, transfer system development, and
nutrient management plan development.
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Section 4 – Evaluation and Scoring
Evaluation Criteria
Proposals will be reviewed initially for completeness and inclusion of all required information
and attachments. Incomplete applications will not be scored. An Evaluation Committee will then
review proposals according to the scoring criteria in Table 3 – Evaluation Criteria. Projects must
achieve a minimum of 235 points to be considered for a Focus on Energy incentive.
Table 3 – Evaluation Criteria
Evaluation Criteria
Anaerobic Digestion/Biogas:
Demonstrated Operating Success of the Proposed Anaerobic Digestion
System: Applicants shall supply supporting documentation regarding the
integrated anaerobic digestion system proposed for this project. Please also
provide location(s), production data such as but not limited to system size,
location, annual hours of operation, MMBTU of biogas, kWh produced, biogas
quality, and other relevant operating information. Additional points will be
awarded for proposals that leverage existing anaerobic digester infrastructure.
Ability of the Consortium to Successfully Operate an Anaerobic Digester
and a Biogas Energy Generation System: Applicants shall describe their
technical knowledge, skills and experience with operating and maintaining
systems similar to anaerobic digestion systems. Applicants should describe the
resources such as labor (in hours per year) that will be dedicated to the
operation and maintenance of the system. Applicants will also be evaluated
based on the establishment of contracts or MOUs between relevant project
participants. If system operation is to be contracted for or hired, identify the
company or person to be employed and provide their qualifications.
Water Quality Management:
Demonstrated Operating Success of the Proposed Water Treatment
System: Applicants shall supply supporting documentation regarding the water
treatment system proposed for this project. Please also provide location(s) of
current installation(s) (if applicable), the volume of waste being treated, the
volume of different waste streams being produced, data regarding effluent
quality of the discharge from the treatment system, information regarding
disposal of the final effluent and any sludge or other byproducts, and other
relevant operating information.
Ability of the Consortium to Successfully Operate the Proposed Water
Treatment System:
Applicants shall describe their technical knowledge, skills and experience with
operating and maintaining water treatment systems similar to the proposed
systems. Applicants should describe the resources such as labor (in hours per
year) that will be dedicated to the operation and maintenance of the system.
Applicants will also be evaluated based on the establishment of contracts or

Points

50
(Minimum
Required
25)

50
(Minimum
Required
25)
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MOUs between relevant project participants. If system operation is to be
contracted for or hired, identify the company or person to be employed and
provide their qualifications.
Pathogens and Nutrients: Applicants shall describe how the proposed water
quality management system will reduce the amount of pathogens and excess
nutrients that enter into ground and surface water environments within the
consortium’s operating location.
Nutrient Management:
Scale of the Proposed Consortium: Applicants shall describe:
x How the proposed project will improve and manure management
practices for the participants including how the project will impact
smaller farms by having them cooperate with larger farms through a
hub-and-spoke system structure (15 pts).
x The number of farms in the applying consortium with fewer than 700
animal units (25 pts, at least 1 farm in this category is required for
evaluation):
o 1-3 farms (5 pt)
o 4-6 farms (10 pts)
o 7-10 farms (20 pts)
o 11 or more farms (25 pts)
x The number of animal units as part of the consortium (10 pts):
o 4,999 animal units minimum (2 pts)
o 5,000-9,999 animal units (4 pts)
o 10,000-14,999 animal units (6 pts)
o 15,000-24,999 animal units (8 pts)
o 25,000 animal units or more (10 pts)
Customer Cost-effectiveness: Focus on Energy will calculate a Customer Cost
effectiveness of the renewable energy components of the proposed project
using the formula below. The proposals will be ranked by most Cost-effective
projects by technology.
x Proposed annual kWh or kBTU produced or offset / Digester cost plus
Measures
Other cost-effectiveness considerations include:
x Capital expense of water treatment technologies and annual operation
and maintenance costs
Reasonability of Savings Estimate:
Applicants shall provide clear, reasonable calculations of energy savings, and
well-documented and reasonable assumptions for savings estimates.
Focus on Energy Impact on Project: Evaluated based on the Applicant’s
commitment to move forward with the project if they receive Focus on Energy
incentives. Specific considerations include:
x Likelihood of project to move forward with and without Focus on
Energy funding

50
(Minimum
Required
25)

50

25

15

x
x
x

Capital budget available for Project
Other funding opportunities and/or loans, etc.
No penalty for Tax-exempt Applicants ineligible for Federal Tax
Credits

System Design and Optimization: Applicants shall demonstrate system
optimization. Specific considerations include:
x Utilization of the proposed system to meet Customer’s energy needs
x Optimization of engineering design (e.g. waste heat or other methods
utilized)
x Reduction in total manure transport mileage OR reduced piping mileage
x System production aligns with peak demand schedule (if applicable)
x System reduces energy use by systems upstream or downstream of the
project (e.g. anaerobic pretreatment, water treatment)
x Use of off-farm substrates
x Efficiency of pathogen removal
x Efficiency of nutrient removal/concentration
x Scalability of energy, water treatment and nutrient management
systems, and overall system compatibility with future expansion
x Treatment of waste streams to allow alternative disposal/application
methods
x Favorable accounting of waste streams coming from spoke farms to the
hub, and nutrients returning to spoke farms where granted in
collaborative agreements

25

Project Location: Applicants shall describe their proposed project’s impact on
the following:
x The Lake Michigan watershed (25 pts)
x Geographic features related to the discharge of nutrients (25 pts)
o Managing the manure resources in areas with a large number of
animal units
o Areas with high sensitivity to agricultural discharges due to
Karst topography or thin soils, etc.

50
(Minimum
Required
20)

Demonstrated Capability of the Vendor(s) for the Anaerobic Digester(s),
Biogas Energy Generation System(s), Nutrient Management System(s),
and Water Treatment System(s):
Applicants shall describe the experience of the company or companies with this
size and type of system that are engineering, procuring and constructing the
various biogas, water treatment, and nutrient management systems proposed in
this project. Describe the warranties, system startup services and ongoing
support services to be provided. The vendor should be able to demonstrate their
experience and capability of constructing similar systems and providing ongoing service.

50
(Minimum
Required
25)
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Other items:
x Completion date (by the December 31, 2018 preferred)
x Cost-effectiveness of treatment technologies (if applicable) including
capital and long-term operation and maintenance
x Expected efficiency of pathogen removal and nutrient
removal/concentration by proposed technology
x Expected organic waste volume reduction by proposed technology
Total Available Points

350
(Minimum
Required
235)

Sample consortium/submissions can be found in Appendix 2 - Sample Submission
Considerations.

17

Section 5 – Application Submission Template
Applicants must submit proposals which contain all of the following items. Proposals which do
not include all of the following items will be disqualified. If applicable, short (1-3 paragraphs)
written summaries are expected for each section.
-

Cover Page with Signature
Key Project Metrics
Scope of Work
Project Overview
Demonstrated Operating Success of the Proposed Anaerobic Digestion System
Ability of Applicants to Successfully Operate an Anaerobic Digester
Demonstrated Operating Success of the Proposed Water Treatment System
Ability of Applicants to Successfully Operate the Proposed Water Treatment
System
Demonstrated Capability of the Vendor
System Design and Optimization
Renewable Energy Analysis
Cost-Effectiveness Calculation
Project Budget
Work Plan and Project Timeline
Focus on Energy Impact on Project
Utility History
Digester Input
Supporting Documentation:

Applicants may use the Application Submission Requirements as a Template. The written
portion of the proposal has a maximum 40-page limit. Each page will adhere to the following
guidelines:
x
x
x
x

8.5” x 11” page size
1” margins
12-point font size
Font type:
o Times New Roman
o Garamond
o Bookman Old Style

Attachments shall be limited to supporting documentation (listed at the end of the document) and
are not included in the 40-page limit. Marketing materials will not be accepted.
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Cover Page
The Cover Page Template must be submitted with the proposal. Please copy the template and
ensure it is signed by an authorized representative.
Table 4 - Cover Page Template
Applicants’ Names (add lines as
necessary)

Tax Identification Number (9-digit FEIN or
SSN)

1.
Applicant(s)

2.
3.
4.
Project Name
Site Address

Project Site
Location

City

County

State: WI

Zip

Electric Provider

Electric Acct. #

Natural Gas Provider

Natural Gas Acct. #

Name
Customer
Primary
Contact and
Mailing
Address

Address
City

County

State

Zip

Phone

Fax

E-Mail
Members
of the
Consortium/
Role and
Responsibility

Total number of participating farms [

]

Farm Size(s) (in animal units, by farm)
x
x

Farm 1 [
Farm 2 [

]
]
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Project
Summary
(less than 200
words)

Authorized
Signature

Signature

Date

Contractor Name
Address
Optional:
Contractor
Information

City

County

State

Zip

Phone

Fax

E-Mail
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Key Project Metrics
Applicants must complete Table 5 - Key Project Metrics, provided below. Further instructions
for completing Table 5 - Key Project Metrics are found throughout Section 5 – Scope of Work.
Failure to provide this information may result in disqualification of the proposal.
Table 5 - Key Project Metrics
Key Project Metrics
(a)

Net change in electricity (kWh) from Biogas system

(b)

Net change in natural gas (Therms) from Biogas system

(c)

$/kWh proposed

(d)

$/Therm proposed

(e)

Total Incentive Amount Requested [(a)(c)+(b)(d)]

(f)

Total Project Cost ($)

(g) Project Completion Date (M/D/YY)
(h) Average Monthly Peak Demand Offset (kW)
(i)

Expected Useful Life of Biogas system(years)

(j)

New Construction (Yes or No)

(k) Annual Electricity Consumption in 2015 (kWh)*
(l)

Annual Gas Consumption in 2015 (Therms)*

(m) *Penalty Agreed to if applicant fails to meet Project
Completion Date (%)
(n)

Levels of pathogens in effluent

(o) Concentration of nutrients in effluent
(p) Percentage of water removal from effluent (%)
Note: Enter N/A for any metric that does not apply to the proposed system.
*Describe by utility customer or by farm
*Applicants will be required to provide written commitment to potential reduction upon award,
see Section 5 Project Timeline and Completion Date for details.
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Scope of Work
The scope of work includes the following sections:
Project Overview
Include a brief narrative providing:
x

x
x

A description of the proposed system including how the project aligns with the
program intentions outlined in Section 1 - Background (including project background
information, specific site location(s), and Project objectives);
The expected benefits of the system, including bioenergy production, nutrient
management and water quality improvement (where applicable);
An explanation for why incentives are being pursued.

Demonstrated Operating Success of the Proposed Anaerobic Digestion System
Applicants shall supply supporting documentation regarding the anaerobic digestion system
proposed for this Project. Please also provide production data such as but not limited to:
x
x
x
x
x
x
x

System size
Location
Annual hours of operation
MMBTU of Biogas
kWh produced
Biogas quality
Cost per kWh or Therm produced

Acceptable documentation could include system specification documentation, utility billing
data, invoices for gas sold for other uses, documentation related to the size of the farm on
which the system was installed.
Ability of the Farm/Applicants or Operating Entity to Successfully Operate an Anaerobic
Digester and, if applicable, a Biogas Generation System
Anaerobic digesters and Biogas generators are complicated and highly technical systems to
operate. Applicants should describe any experience they have previously operating digesters
or similar complex systems. Applicants should also describe any trainings they will take
related to system operation. Applicants should also describe the labor resources they have
allocated to system operation. If the system is going to be operated by a third-party the
Applicant should describe the experience and capability of the firm that will be providing the
on-going service.
Demonstrated Operating Success of the Proposed Water Treatment System
Applicants should describe the type of system being proposed for water treatment including
all major components (e.g., ultra-filtration, reverse osmosis, deionization, ultraviolet light
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treatment, other similar major components). Identify the volume of each treatment stream
produced by the treatment system on a percentage basis. Applicants should describe the
results achieved through the treatment system including test results. At a minimum, test
results for the following should be provided for any waste stream that will be land applied:
x
x
x
x
x
x

Pathogens (Fecal coliform, Total Coliform, E. coli, salmonella, enteric viruses, and
viable helminth ova.)
Total Nitrogen
Total Available Nitrogen
Total Phosphorus
Total Available Phosphorus
Chloride

In addition, at a minimum, test results should be provided for any treatment stream that is
proposed to be discharged to surface water:
x
x
x
x
x
x
x
x
x
x
x

Total Phosphorus
Ammonia Nitrogen
Chloride
Temperature,
Hardness,
pH,
Dissolved Oxygen,
Total Suspended Solids
Biological Oxygen Demand
Pathogens (Fecal coliform, Total Coliform, E. coli, salmonella, enteric viruses, and
viable helminth ova.)
Residual Chlorine

Applicants should also describe the disposal methods of the effluents and any sludge or other
byproducts of the water treatment system, the necessary qualifications and experience
required to operate the system and the qualifications and experience of the proposed operator.
Ability of Applicants to Successfully Operate the Proposed Water Treatment System
Wastewater treatment facilities are complicated and highly technical systems to operate.
Applicants should describe any experience they have previously operating the proposed
systems. Applicants should also describe the labor resources they have allocated to system
operation. If the system is going to be operated by a third-party the Applicant should describe
the experience and capability of the firm that will be providing the on-going service.
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Demonstrated Capability of Vendor(s)
The vendor should be able to demonstrate their experience and capability of constructing
similar systems and providing on-going service. A vendor profile that includes company
operating history, number of projects completed, bios for key staff involved in the design and
operation of the system to be installed and applicable insurance policies held by the vendor.
Also provide an operation and maintenance budget for the proposed system(s).
Support letters from the vendor and their Project-relevant associates is also encouraged and
will not be included in the 40-page limit.
System Design and Optimization
Describe the system’s capacity, utilization, infrastructure integration, and optimization in a
brief narrative that includes the following:
x
x
x
x
x
x
x
x

Utilization of the proposed system to meet Customer’s energy needs
Optimization of engineering design (e.g. waste heat or other methods utilized)
Reduction in total manure transport mileage OR reduced piping mileage
System production aligns with peak demand schedule (if applicable)
System reduces energy use by systems upstream or downstream of the project (e.g.
anaerobic pretreatment, water treatment)
Use of off-farm substrates
Efficiency of pathogen removal
Treatment of waste streams to allow alternative disposal methods

Favorable accounting of waste streams coming from spoke farms to the hub, and nutrients
returning to spoke farms where granted in collaborative agreements.
Up to twenty-five (25) points may be awarded to Applicants based on system design and
optimization.
Renewable Energy Analysis
Provide all calculations and assumptions made to determine the energy input and output
(kWh, Therms) for the proposed system. Provide documentation justifying assumptions,
including the capacity factor, used in calculations. Include parasitic loads in calculating the
net energy offset or production. For detailed guidance on calculating renewable energy
production, please refer to the Public Service Commission of Wisconsin Standard
Calculation Recommendations for Renewable Energy Systems:
http://www.focusonenergy.com/sites/default/files/standardcalculationrecommendationsCY10
_evaluationreport.pdf.
Enter first year net change in kWh and Therms values (Output – Input) from the energy
analysis in lines (a) and (b) of Table 5 - Key Project Metrics. Enter electrical peak demand
offset in line (h) in Table 5 – Key Project Metrics.
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Cost-Effectiveness Calculation
For the Focus on Energy incentive:
Enter the proposed $/kWh rate in line (c) and the proposed $/Therm rate in line (d) of Table 5
– Key Project Metrics. Projects will effectively receive more points by accepting less than
the maximum proposed incentive values in line (c) and (d), as Projects are evaluated on
Program Cost-effectiveness. Total incentive amount shall be calculated as follows:
Line (a) x Line (c) + Line (b) x Line (d)
Where:
Line (a) =
Net change in electricity (kWh) from renewable technology
Line (b) =
Net change in natural gas (Therms) from renewable technology
Line (c) =
$/kWh proposed
Line (d) =
$/Therm proposed
Projects with parasitic energy loads (additional kWh or Therms used as a result of the
project) should enter a negative kWh or Therm value in the equation above so that the
parasitic loss is deducted from the final incentive amount. Enter total incentive amount
requested in line (e) of Table 5 – Key Project Metrics.
Up to fifty (50) points may be awarded to Applicants based on reasonability of the project’s
savings estimate.
Project Budget
Provide a description of the Project budget, as well as an itemized list of proposed equipment
and the Total Project Cost. Indicate which of the expenses you anticipate Focus on Energy
funds will be directed to should your proposal be selected for a Focus on Energy incentive.
Table 6 - Total Project Costs is provided below as a template. Additional lines may be added
to this table. Once the Total Project Cost is calculated, enter the total amount into line (f) of
Table 5 – Key Project Metrics.
Table 6 - Total Project Costs
Total Project Costs
Line Item Cost Description

Cost ($)

1.

$

2.

$

3.

$

4.

$

Total Project Cost

$
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Project Timeline and Completion Date
Submit a detailed Project timeline that describes all tasks, deliverables and Project
milestones. A sample project timeline table is provided as Table 7 – Project Timeline;
however, Applicants may submit a Gantt chart or equivalent. Enter the estimated Project
Completion Date (see definition) in line (g) of Table 5 – Key Project Metrics.
Table 7 - Project Timeline
Project Timeline

1.

Quarter/Year
Completion Date
$

2.

$

3.

$

4.

$

Estimated Project Completion Date

(enter specific
date)

Task

The Applicant commits to having this Project fully installed and operating and all paperwork
correctly submitted to Focus on Energy by the date specified in line (g) of Table 5 – Key
Project Metrics.
Focus on Energy Impact on Project
Describe why Focus on Energy funding is needed to move forward with the Project,
including the likelihood of the Project to move forward with and without Focus on Energy
funding. Identify any other additional funding sources in Table 8 – Funding Sources.
Additional lines may be added to this table. Additional funding sources may include those
from public and private entities that may be used to assist in the development of non-energy
related systems or components.
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Table 8 - Funding Sources
Project Funding Sources

Source

*Application
Funding Amount % of Total for Funding
Use/Purpose
($)
Project Cost Complete?
(Y/N)

1.
2.
3.
*Please provide confirmation of application to additional funding source in supporting
documentation if available.
Utility History
Attach utility statements for all Customers’ (all non-residential utility customers that are
members of a proposed consortium) energy consumption in 2015 (January 1, 2015 through
December 31, 2015). If statements for all of 2015 are not available, please provide the most
recent bills for an effective year. Enter the 2015 annual electricity consumption and natural
gas consumption in line (k) and (l), respectively, in Table 5 – Key Project Metrics.
If the proposed system is to be installed as part of a new construction Project that does not
have 2015 utility data, explain the expectations of annual energy consumption for the facility
and provide supporting calculations or a building energy model. Indicate whether the Project
is associated with new construction by answering yes or no in line (j) of Table 5 – Key
Project Metrics.
Digester Input
Describe the way in which this Integrated Anaerobic Digester System project will utilize offfarm substrates as part of normal operation of the system, if applicable. This may include the
type, origin and biogas-production strength of the substrate that should also be documented
in Table 5 – Key Project Metrics where the substrates may affect the life of the proposed
anaerobic digester system. Applicants should also specify if these off-farm substrates are to
be secured with a formal contract and the length of the contract term.
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Supporting Documentation (All Attachments required unless explicitly stated otherwise):
x
x
x
x
x
x
x
x

Copies of utility data (not required for new construction facilities)
System specifications
Vendor quote(s)
Project support and commitment letters
Warranty information
Calculation of energy production
Matching funds and match source requirements
Collaborating entity/Consortium contracts and MOUs, etc.

Sample consortium/submissions can be found in Appendix 2 - Sample Submission
Considerations.
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Appendix 1 - Definitions
Annual Cost Savings is the amount of energy cost savings during a year that results from the
implementation of a Project. This value is calculated by multiplying the expected net change in
kWh, Therms, and/or kW peak demand by the customer’s historical cost per kWh, kW, and
therm.
Applicant(s) refers to a Customer, a group of Customers, or a Consortium, submitting a
proposal for the Integrated Anaerobic Digester System Program. Applicants that form a
Consortium may include (but are not limited to) farmers, digester and water treatment project
developers, engineering firms, nutrient/fertilizer production or refining companies, natural gas
and/or electric utility companies, and trucking or transportation companies.
Baseline refers to the current or projected annual energy usage without the proposed Project.
Biogas means a mixture of gases created during the anaerobic digestion of nutrient rich
materials. Anaerobic digestion generates methane and other flammable gases that can be
combusted to generate energy.
Biomass system means equipment that utilizes biological materials, including trees, grasses, and
agricultural wastes, among others. Systems that use coal, fuel oil and propane, or other nonRenewable Fuel sources such as used tires, are not eligible.
Business Day(s) includes Monday(s) through Friday(s), excluding Saturday, Sunday or Federal
Holiday(s).
CAFO means Concentrated Animal Feeding Operation and is defined in NR243.03(12) of
Wisconsin Administrative Code.
Completion Date is the date that the Project will be entirely constructed and operational and all
paperwork has been correctly submitted to Focus on Energy.
Consortium is an association of interested parties that must include at least one Customer. See
also, Applicant.
Cost-effectiveness refers to the economic analysis that compares the relative outcomes of an
investment and the costs. For example, Focus on Energy looks at Cost-effectiveness from both a
program perspective (total annual kBTU produced or offset / incentive $) and a Customer
perspective (total annual kBTU produced or offset / Total Project Cost excluding any incentive
monies). The higher the kBTU produced or offset per dollar spent, the more Cost-effective the
project.
Customer(s) means a current non-residential ratepayer within the service area of a Participating
Utility. To receive Focus on Energy incentives for renewable electricity production, the
Applicant must be a customer of a participating electric utility. To receive Focus on Energy
incentives for renewable natural gas production, the Applicant must be a customer of a
participating natural gas utility.
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Date of Award means the effective date an official notice to proceed is issued by Focus on
Energy for Projects selected under this solicitation.
Focus on Energy refers to Wisconsin utilities’ statewide energy efficiency and renewable energy
program specified under Wis. Stat. § 196.374(2)(a).
Free Rider means a Customer who would have installed Program Measure(s) in the absence of
the Program incentive.
Measure refers to the qualified energy efficiency or renewable energy producing components of
a Project. Measures include Biogas renewable energy Projects. These components include but
are not limited to anaerobic digesters, gen-sets, generators, interconnection equipment, biogas
compression and biogas cleaning equipment.
Net-Change is the result of the Baseline energy consumption minus the proposed energy
consumption after the implementation of a Project. These net-changes are calculated for each
energy source (electricity, natural gas, etc.). Some technologies may have a negative NetChange for Therms or kWh, but a positive Net-Change for kWh or Therms respectively.
Participating Utility is an electric or gas utility that participates in Focus on Energy. A list of
Participating Utilities is available at: http://focusonenergy.com/about/participating-utilities.
Payback (simple payback) means the amount of time (in years) needed for Annual Cost Savings
derived from the project to equal the Total Project Cost. For purposes of this Program this does
not include incentives from Focus on Energy or any other incentives.
Program refers to the Integrated Anaerobic Digester System activity outlined in this document,
which is administered in part by the Focus on Energy Program, defined as the energy efficiency
and renewable resource program established under §196.374 of Wisconsin Statutes.
Program Administrator means the entity assigned to develop and administer the Integrated
Anaerobic Digester System alongside Focus on Energy, the energy efficiency and renewable
energy programs under Wis. Stat. §196.374(2)(a), in coordination with other representatives
from the Wisconsin Department of Natural Resources and the Department of Agriculture, Trade
and Consumer Protection. Under this Request for Proposals, The Public Service Commission of
Wisconsin is Program Administrator.
Project means all engineering, procurement and construction (EPC) items involved for
completion, including a Measure or a group of Measures included within an Applicant’s
Proposal.
Ramp-up activities refer to the first step(s) taken toward implementation of a renewable energy
Project. Examples include issuing Purchase or Work Orders, filing for Building Permits, and
soliciting bid proposals.
Renewable Fuel(s) means fuel sources that are generated from renewable sources; this does not
include oil, conventional natural gas, propane or gasified coal.
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Total Project Cost includes renewable energy generating equipment, materials, ancillary
improvements required to construct a fully functional renewable energy system, components
related to manure or nutrient management, water treatment and water discharge systems, and
installation labor costs. Feasibility studies and other investigation costs are not included in Total
Project Cost. If costs would be incurred in the absence of the Project, they are not considered
part of the Total Project Cost.
Vendor refers to entities that supply eligible Measures, goods and/or services that are required to
complete the construction or installation of a proposed Project.
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Appendix 2 – Sample Submission Considerations
The agencies (PSC, DNR, DATCP) envision that a successful proposal will involve a
consortium, partnership, or other collaborative approach to meet the goals of the RFP. This RFP
is intended to foster innovation in producing renewable energy while improving manure
management and reducing water quality impacts. Rather than prescribing a single approach, the
RFP is intended to elicit proposals that include a wide range of collaborative, cooperative, and
public-private partnerships. While all proposals must meet the basic requirements of the RFP, the
particular contracts or arrangements between entities involved in any single proposal is
intentionally left undefined. To assist in developing competitive proposals, the following ideas
are provided for illustrative purposes only. A successful proposal may incorporate some of these
elements or develop others altogether, depending on the particular situation and entities involved.
A successful proposal must include three basic components: 1) an anaerobic digester to process
manure produced by livestock operations; 2) a system for producing renewable energy (biogas
that offsets natural gas or electricity demand on a Participating Utility); and 3) a system for
treating the system’s effluent to capture nutrients and reduce pathogens. While the primary
funding source for this RFP (Focus on Energy) can be used only to offset costs related to the
production of renewable energy or increased energy efficiency, potential projects are encouraged
to seek funding from alternative sources for other components of the system. The RFP includes a
list of potential sources of funding for the manure, treatment, water treatment, manure storage
and handling, and nutrient management components of a project.

Livestock Producers
The digester system is intended to serve multiple producers utilizing a central location for
collecting and processing manure, with multiple satellite farms providing the manure substrate to
the digester system. The specific contractual arrangements between the producers are not defined
in the RFP. The digester system may be operated by a contractor, a farm, or a collection of
farms. For example, one possible arrangement could be for a single producer to own and operate
the digester system and contract with satellite farms to collect and treat their manure and return
certain products (e.g., bedding, nutrients) to participating farms along with payments for a
portion of the renewable energy production. An alternative arrangement could be the formation
of a cooperative of livestock producers to own and operate a digester system on behalf of its
members. Similarly, the preferred approach for materials transport to and from the digester is not
specified. It may be feasible to transport raw manure and treated digester effluent products to and
from satellite farms via truck, or it may be preferable to use piping to transport materials.
Proposals may also include the collection of additional substrates, such as food waste, to enhance
biogas production from the digester.

Energy Production
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The RFP encourages the production and collection of biogas for use as a substitute to natural gas
rather than for electricity generation. The collection, treatment, and transport of the biogas could
be integrated into the operation of the digester, or it could be contracted to a third party as part of
a consortium of companies submitting a project proposal. The third party could be an energy
provider or a contractor. The biogas could be used to generate electricity, used as a transportation
fuel for on-farm equipment or trucks (as long as it reduces natural gas demand on a Participating
Utility), or as a substitute for natural gas use on the farm. However, there may be situations
where electricity generation is a cost-effective alternative to biogas production and collection,
and such proposals are not precluded from competing under this RFP. In such cases, it may be
feasible to include a coordinated renewables approach, such as the installation of solar
photovoltaic generating systems that can take advantage of the required utility interconnections
to produce renewable electricity in tandem with biogas-fired generators.

Wastewater Treatment
The RFP requires the installation of technologies that homogenize the manure and off-farm
organic waste (if applicable), reduce manure volumes, reduce manure pathogens, and produce
treated water. Projects may involve piping to and from hub locations and effluent treatment that
results in the potential to discharge to receiving waters in a manner that it is allowed under
WPDES permitting requirements. Operation and maintenance of the wastewater treatment
equipment could be performed by the owner/operator of the digester or it could be provided by a
municipality or third party contractor.

Other Value-Added Products
The RFP encourages proposals to include systems for producing additional value added
products, such as bedding or pelletized manure for sale. Creative proposals will include
partnerships and processes designed to maximize the value of the integrated anaerobic digester
system for all parties involved.

Example 1
A single anaerobic digester is owned and installed at a large livestock operation (CAFO) that has
entered into a partnership with 5 small dairy and livestock farms located nearby. The partners
have a contract that specifies obligations for the delivery of raw manure to the digester and for
the return of valuable products to the partners including bedding and nutrients in the form of
digested manure. The wastewater treatment system is owned by the CAFO, but is operated under
a contract with a third party. Similarly, biogas production, collection, treatment, and transport is
handled by a third party, who contracts with the owner of digester. The biogas producer pays the
owner of the digester based on the amount of biogas produced and a portion of this revenue is
shared with the participating digester partners.
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Example 2
A number of livestock producers enter into a joint venture to build, own, and operate a digester
that can handle waste from a substantial number of cows. The joint venture establishes contracts
with participating farms for the delivery of manure and return of valuable digester by-products.
The joint venture hires its own employees to operate and maintain the wastewater treatment and
the biogas collection, cleaning, and compression systems. The finished biogas product is used as
a transportation fuel on-farm and sold to a third-party energy provider. Revenues from the joint
venture are returned to its owners.

Example 3
One large livestock operation and several small dairies enter into a joint venture with a third
party biogas developer. The biogas developer owns and operates the digester, storage facilities
and nutrient concentration system. The farms choose to pipe or daily haul their manure to the
digester, depending on their existing infrastructure and equipment. The digester brings in
additional substrates to increase biogas potential and introduces tipping fees that are distributed
to all farm participants. The farms each receive nutrients in return (as a liquid or solid, in the
amount stipulated in their agreement with the consortium) and are able to utilize their existing
on-farm waste storage structures and spreading equipment and the storage facilities housed at the
digester site. Following the digestion process, the manure is pumped to screw press separators
and then the solids and fiber are placed into a windrow composting building on the site of the
digester. A nutrient concentration system is then used to further separate the manure in the liquid
portion of the effluent and results in the ability to discharge clean water, substantially reducing
the volume of the raw manure for each farm.
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Appendix 2:
RFP Response – Redacted Version
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1.0 Cover Page with Signature
Applicants
Project Site
Location

Customer
Primary
Contact and
Mailing
Address

Members of
the
Consortium /
Role and
Responsibility

Applicant's Name:
Tax Identification Number:
BC Organics LLC
Project Name: Green Pastures Bio Energy Center
Site Address: Corner of Old 57 and Lamers Clancy Road
City: Greenleaf
County: Brown
State: WI
Zip: 54126
Electric Provider: WPS
Electric Acct. # - New Service
Natural Gas Provider: WPS
Natural Gas Acct.# - New Service
Name: Dan Nemke
Address: 737 W. Glen Oaks Lane
City: Mequon
County: Ozaukee
State: WI
Zip: 53092
Phone: 262-422-1899
Fax: N/A
E-Mail: dan.nemke@dynamicgrp.us
Total Number of Participating Farms: 9 - with 22,882 total animal units
- 10,500 animal units
- 5,100 animal units
- 2,700 animal units
- 1,750 animal units
- 850 animal units
- 1,400 animal units
- 250 animal units
- 105 animal units
- 227 animal units
Project Investment Partners
WEC Energy Group – via non-Utility affiliate
BioStar Organics LLP
Project Development Partners
Dynamic Concepts - Lead Project Development
Short Elliot Hendrickson (SEH) - Engineering and Technical Support
USDI - Design and Permitting of Natural Gas Line
Brown County - Project Site and Development Oversight
Holtz Crop Consulting - Brad Holtz - Nutrient Management Planning
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Technology Partners

Operations and Maintenance Partners
Dynamic Systems Management - Plant O&M
Brad Holtz - NMP oversight and coordination
USDI - Pipeline Operations and Maintenance
Project
Summary (less
than 200
words)

"Green Pastures Bio Energy Center" will serve dairy producers, large and small, using a
central location as a community hub-and-spoke system for collecting and processing
manure, with satellite farms providing manure to the digesters. Participating farms with
20,000+ animal units, including three farms with fewer than 700. Manure and food
waste will be digested to significantly reduce pathogens and odors, while producing
biogas. The plant will remove up to 95% of the nutrients and 90% of the volume of the
manure from reaching the Lake Michigan watershed. Biogas will be upgraded to
pipeline quality natural gas and injected into the Guardian transmission pipeline.
Digestate will be processed by an advanced nutrient separation system to separate
suspended solids from manure, and then separate dissolved solids from the water.
Resulting clean water can be returned to farms, and excess water discharged to the East
River. Remaining concentrated nutrients can be used as an organic liquid fertilizer. The
consortium brings knowledge, experience and financial strength. The principles of
Dynamic have developed the two other Wisconsin community digesters and WEC
Energy Group and BioStar Organics LLP will financially back the project.

Authorized
Signature

Signature:

Optional:
Contractor
Information

Contractor Name:
Address:
City:
State:
Phone:

Date: July 2, 2017

County:
Zip:
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3.0 Project Overview
The State of Wisconsin through the Wisconsin Department of Natural Resources; the Department of
Agriculture, Trade and Consumer Protection; and the Public Service Commission of Wisconsin, have
initiated a Request for Proposal (RFP) process for an Integrated Anaerobic Digester System Program.
Through this RFP process, the State seeks to accomplish certain objectives, including to:








Greatly improve agricultural wastewater quality;
Improve the agricultural benefits of materials that are land applied;
Maximize the renewable energy benefits of anaerobic digesters;
Add efficiency to agricultural solids and liquids handling;
Reduce related hauling costs;
Reduce related pathogens; and,
Incorporate processing of off-farm substrates to enhance renewable energy production.

In response to this call for solutions, we have formed the “BC Organics” consortium of dairy farmers,
local companies and national leaders to build, operate, supply and maintain a world-class digester
facility in northeast Wisconsin – the “Green Pastures Bio Energy Center”. This life cycle facility will
improve manure management, vastly reduce water quality impacts from dairy operations and produce
renewable energy, while also strengthening farm incomes and our farming communities.

Wisconsin has long been the leader of America’s dairy industry, and our dairy farms are a
foundation of our communities. The Green Pastures Bio Energy Center design is a worldclass solution that will revolutionize manure management in Wisconsin and support the
sustainability of our farming communities and the Wisconsin way of life.

*****
Situation
It is well-understood that northeast Wisconsin has significant concentrations of dairy farms. As with
any industry engaged in production, the dairy industry has byproducts – in this case, significant
amounts of manure. The majority of the manure has been beneficially reused for generations as
fertilizer. Despite best efforts, some of the manure makes its way into our area waterways and ground
water. A primary cause is that manure is often spread by necessity on area fields when it is plentiful,
which is not always the most beneficial time to apply it. This practice oftentimes reduces the
effectiveness of the manure-based nutrients in fertilizing the crops. It is also a driver of run off into
our area waterways – particularly in the spring during the winter thaw. And we know those area
waterways contribute to the quality of life for our farms, neighbors, families and friends.
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The ultimate goal of the proposed Green Pastures Bio Energy Center (“Green Pastures”) project is
to protect both surface and ground water in the northeast Wisconsin region. Phosphorus from
agricultural runoff is one of the leading causes of algae in the Fox River and Green Bay portions of
the Lake Michigan watershed. With this in mind, we have carefully chosen a project site as indicated
in the map below that can accept massive amounts of manure from an area with already high soil
phosphorus levels. Green Pastures is projected to reduce the phosphorus loading from this part of
Brown County by 577,837 pounds per year. This will have a tremendous impact to both reducing soil
phosphorus levels as well as the chances for phosphorus runoff. The result should be greatly
improved surface water quality in these areas and portions of the Lake Michigan watershed.
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Another serious concern in northeast Wisconsin is groundwater contamination. The proposed project
site is located a few miles west of a significant amount of karst soils and bedrock fracture traces which
potentially provide a pathway directly to groundwater supplies. When manure is applied near these
features, there have been cases of manure contamination of private wells. Green Pastures is expected
to significantly reduce or even eliminate the need to apply manure in these areas, greatly reducing the
risk of unintended contamination of local drinking water supplies.
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Solution
With these circumstances in mind, we propose the Green Pastures Bio Energy Center, a closedloop renewable bio energy solution located in Brown County, which is home to approximately 90,000
livestock units that typically produce over 1.2 billion pounds of milk annually. The cows also produce
over 2.4 billion pounds of manure annually. Green Pastures is designed to fulfill the vision wisely
articulated by the State of Wisconsin agencies involved – meaning, near-complete re-use of dairy
manure with virtually all solid and liquid wastes eliminated. This “complete lifecycle” approach as
illustrated in the figure below and discussed further in our proposal is simple and proven.

Using our state-of-the-art plant and equipment designs, the results are astonishing and would
revolutionize manure management in Wisconsin:





Reduce land application of manure in Brown County by 189,000,000 gallons per year saving
farmers $3,000,000 of hauling cost annually.
Remove 577,837 pounds of phosphorus per year
162,790,000 gallons of clean water produced annually
Production of over 3,000 SCFM biogas or 846,320 MMBTU/yr. of Renewable Natural Gas
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~20,000 less truck trips on the county’s roads annually
Greenhouse gas reduction over 88,000 tons annually by anaerobic digestion of dairy manure
(equivalent to 16,863 passenger vehicles driven for one year)
10-20 new permanent fulltime jobs created

Site “Hub” and Dairy Farm “Spokes”
Green Pastures is proposed to be sited in the Lake Michigan watershed, on 40 acres of land to be
leased from Brown County near Highways 32 and 57. The 40 acres are part of the proposed Brown
County landfill complex.
Green Pastures is designed to serve
multiple dairy producers, large and
small, using a central location as a
community hub-and-spoke system
for collecting and processing
manure, with multiple satellite
farms providing manure and food
producers supplying substrates to
the digester system. This hub-andspoke system is illustrated in the
figure to the right. Green Pastures is
indicated with a red dot, while
participating farms are indicated
with orange dots. These farms are
confirmed suppliers of interest and
combine for over 20,000 animal
units, including three farms with
fewer than 700 animal units. The
nearby Guardian interstate natural
gas pipeline is indicated with the
blue line.

9|Page

The Process
Green Pastures will transform vacant land on a corner of a landfill site into a self-contained processing
facility that produces clean water, renewable biogas and organic fertilizers.
Green Pastures Bio Energy Facility

Our design uses proven processes and state-of-the-art equipment. There are 3 key process and
equipment areas:
1. Anaerobic Digestion




Manure will be processed using 10 dedicated digesters with a processing capacity of 1.25
million gallons apiece
o Two major dairy producers with a combined 15,600 animal units will transport dairy
waste through underground pipelines connected to the facility grounds
o The use of these pipelines is expected to take ~20,000 manure truck trips off of the
area road system.
o An additional 7 producers, with from 100 – 2,700 animal units, will transport manure
to the facility grounds using trucks.
The facility would further process organic waste (substrates) from sources including cheese
and milk plants and other farm and food production facilities
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3. Producing Clean Water
After the digesters have done their jobs, the “back end” of the facility handles the water treatment.
Our facility includes a state-of-the-art BioStar Organics water treatment plant that will homogenize
the manure and off-farm organic wastes, reduce waste volumes, reduce manure pathogens and
produce treated water.
Any bacteria and viruses that may still be present after digestion are also removed. The output of this
separation process is a combination of fiber that has multiple beneficial uses; an organic, pathogenfree liquid fertilizer that is generated during the water purification process; and purified water.
As shown in the following image, our proposed water treatment equipment will clean nutrients and
remove pathogens from the processed organic wastes separating up to 90% of the water from the
manure and generate clean water that will be available for uses that are beneficial to the participating
farms and local community.

This water and solid wastes treatment is the final piece of our “complete lifecycle” solution. It meets
the vision articulated by the State of Wisconsin for centralized nutrient management and waste
reduction. Wisconsin obtains a world-class facility that nearly eliminates phosphorous, the biggest
cause of pollution that results in algae blooms in area lakes, reduces nitrates making their way into our
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groundwater, replaces millions of gallons of transportation fuel with our renewable natural gas, and
improves the quality of our air.
It should be noted that land application of manure does come at a cost to farm operators. In many
cases because of increasing farm sizes, more stringent environmental regulations, and increasing
operating costs, land application of manure to fertilize crops can be more expensive than using
commercial fertilizers.
Project Consortium Partners
We have assembled proven technologies, proven experience, proven financial capacity, and proven
commitment to the communities where we work and live to serve our friends and neighbors. Our
team includes:


The Dynamic Group, a successful designer, engineer, construction manager and operator of
multiple digester facilities in the United States, including two community systems right here in
Wisconsin. The Dynamic Group has significant, real-world experience converting organic
materials to organic fertilizer for crop production and clean water. (www.dynamicgrp.us)



BioStar Organics, a world leader in developing and operating renewable energy, water
treatment, and waste management projects as well as a leading manufacturer and marketer of
organic fertilizers. (www.biostarorganics.org)



WEC Energy Group, Wisconsin’s largest and most financially stable utility holding company,
owner of the utility serving Brown and Kewaunee counties (Wisconsin Public Service) and
primary financial backer of this project. (www.wecenergygroup.com)

Project Financials and Funding
The total cost of Green Pastures is estimated to be $60 million. It is well-known that the economics
of these types of facilities are challenging. Manure, by itself, cannot support the economics of these
types of bio energy plants. What is required is an additional steady stream of food wastes (substrates)
in addition to the manure. The food wastes are key to improving system output of biogas, and
therefore economic efficiency of the facility. However, the food wastes and the revenues associated
with them are unreliable and generally not contracted for any reasonable length of time. Additionally,
the current market revenue associated with environmental attributes have a significant reliance upon
the applicable laws in effect on the date of this Agreement. Those laws may change and the value of
the environmental attributes may significantly fall as a result. Accordingly, the parties request $15
million in incentive awards from Focus on Energy to help offset the costs of digesters, biogas
upgrading equipment, and the gas lateral pipeline. This upfront offset, along with some modest
assumptions on food waste streams, should allow a reasonable return on the capital investments
required. The consortium has committed financing for the balance from our Wisconsin utility holding
company partner, WEC Energy Group and BioStar Organics LLP.
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*****
The Green Pastures Bio Energy Center will meet the objectives wisely defined in this RFP by the State
of Wisconsin. This world-class life-cycle facility will improve manure management, vastly reduce
water quality impacts from dairy operations and produce renewable energy. Green Pastures will
source much of its equipment including the digesters, biogas upgrading equipment, fiber drying and
pelleting equipment, and water treatment equipment from Wisconsin-based companies and has
partnered with a Wisconsin-based construction management firm. Delivering this state-of-the-art
facility with support from the State of Wisconsin will truly revolutionize manure management in
Wisconsin.

14 | P a g e

4.0 Demonstrated Operating Success of the Proposed Anaerobic
Digestion System
Anaerobic Digestion
BC Organics will be using a complete mix digester system supplied by US Biogas LLC. A copy of
the proposal from US Biogas is located in Appendix F. The
complete mix system is a large stainless-steel circular tank.
Today's complete-mix digester can handle organic wastes with
total solid concentrations of 3% to 10%. The system utilizes
mesophilic temperature range of 95-108 degrees Fahrenheit
with a hydraulic retention time (HRT) of 20-30 days. This
technology type is mature with a well understood economic
and investment profile. The figure to the right represents the general configuration of a complete
mix approach.
The first system that was installed by Dynamic Principals was at the Crave Brothers Farm in
Waterloo, WI. Construction of the system began in September of 2006, and the plant and engine
was commissioned by February 1, 2007. Following initial operations, a decision was made to replace
the entire automation system utilizing an Allen-Bradley controller which dramatically improved
system uptime and capacity in conjunction with local service capabilities.
Following almost 2 years of successful operations, the project was expanded by adding a second
715,000 gallon digester and replacing the 230 kW CHP with a 633 kW CHP. Numerous process and
control system upgrades were also installed based on lessons learned from operating and
maintaining the plant.
The principals of Dynamic have continued to make improvements to the system since 2007. In
2011, the principals of Dynamic started US Biogas LLC to sell and build digesters. Since 2011, the
technology has been deployed and is operating at the sites listed below.





Dane County Community Digester, a four tank 2 MW system
Waste No Energy LLC in Monticello, IN a one tank 1 MW system
GL Dairy Biogas LLC in Springfield, WI a three tank 2 MW system (The Second Dane
County Community Digester)
Sunny Side Digester LLC in Sun Prairie, WI a one tank 633 kW system

Biogas Conditioning and Upgrading
Babcock & Wilcox MEGTEC (B&W MEGTEC) is a long-recognized world-class supplier of
engineered products and environmental solutions tailored to match its customers’ manufacturing
process requirements. As a subsidiary of Babcock & Wilcox Power Generation Group, B&W
MEGTEC is a financially strong, sustainability-focused company with decades of process
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knowledge. Headquartered in a 365,000 square foot manufacturing facility in De Pere, Wisconsin,
B&W MEGTEC employs approximately 350 people in the U.S. and approximately 600 globally.
B&W MEGTEC has designed, installed and commissioned a biogas scrubbing system currently
operating in Nebraska that is processing up to 1,600 scfm of biogas derived from manure, municipal
waste, and rendering facilities via a modified plug flow digester. Currently, the system is injecting
high-purity methane into the Northern Natural Gas transmission pipeline.
The B&W MEGTEC Biogas Purification System utilizes water absorption technology. Raw biogas
is supplied to the system where it first passes through a knock-out vessel to remove excess moisture
and particulate. The raw biogas is compressed to approximately 150 psig through a compressor.
The compressed biogas is delivered to a stainless-steel absorption column where it flows vertically
upward through beds of media. A countercurrent flow of water is simultaneously passed through
the polypropylene media to absorb H2S and CO2 from the airstream. Only potable water is utilized
to absorb the CO2 and H2S. The water is then collected in a flash vessel to increase methane
retention and then passes through an air stripper to remove the H2S and CO2 from the water
before being recirculated through the system. Water is maintained at the optimal temperature for
absorption via a dedicated chiller system. The system tail gas is vented to atmosphere. The purified
gas stream is then passed through a two-column, self-regenerating molecular sieve desiccant dryer
system designed for drying to -40F dew point. The dryer system has an integrated heater, cooler,
blower and dew point monitoring. The entire system is centrally controlled by Allen Bradley PLC
and color screen interface. All critical system parameters, temperatures, pressures, speeds and flows
are displayed, monitored, controlled by the PLC and accessible via the operator interface.
Provisions for remote monitoring are included with the integrated Ethernet connection.
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5.0 Ability of Applicants to Successfully Operate an Anaerobic Digester
The plant will be managed and operated by Dynamic Systems Management LLC under a long-term
management agreement. Dynamic is comprised of a team of professionals with over 60 years of
combined experience in project development, engineering, project management, and financial
analysis. Members of Dynamic’s team have successfully designed, engineered, constructed, and
operated over a dozen facilities in the United States. In addition, Dynamic personnel are currently
operating the Fremont Community Digester in Fremont, MI and provides consulting services to
Waste No Energy LLC in Monticello, IN.
The principals of Dynamic have been operating ag-based anaerobic digestion systems since 2007.
We have been actively involved in projects utilizing primarily manure feedstocks to those
incorporating off-farm feedstock (substrates) which improves the overall project economics through
both tipping fees and higher biogas yields.
Dynamic will maximize the efficiency of the operation and maintenance personnel by utilizing US
Biogas’ proprietary Supervisory Control and Data Acquisition (SCADA) system. The system will
collect, track, and trend all relevant information to allow full understanding of the results of any
operational changes. As patterns in the data are identified, the system can be continually updated to
maximize plant performance, including ongoing retro commissioning.
The SCADA will lead to better up-time of the plant since multiple technicians will be available or
on-call to address situations that slow/stop production. By utilizing the web-based control system,
the plant can be operated from any location that has internet access.
Inventory management, scheduling maintenance activities, developing on-call schedules, permit
compliance and reporting, remote plant monitoring and walk-throughs, test sample collection, plant
performance tracking and reporting, budget tracking and reporting, safety management,
coordination of activities with the participants, and other tasks that may arise to keep the plant
functioning at peak performance will be handled by Dynamic.
At the heart of any successful anaerobic digestion facility is the consistency of material transfer into
the system and away from the system. We are experienced in material transfer and hauling of
manure and other organic waste streams. Our experience is derived from the successful
development and implementation of multiple projects; collecting manure from multiple barns; lift
station design; collection of manure from sand flush dairies; scrape dairies; dairies utilizing a vast
variety of bedding products; dairies which raise their own young stock and have heifers on site;
processing bedding pack in a variety of volumes, consistencies, and delivery methods; vacuum
collected manure; and slatted floor barns. We pump manure long distances and are experienced in
dealing with the challenges of successfully building the pipelines under railroad tracks, roads, and
streams. We have facilities that haul manure from remote farms by truck. Dynamic owns semitrucks and our employees haul 12 million gallons of waste annually. The challenges surrounding the
logistics of handling manure exist not in principal but in understanding. The importance of
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understanding how a farm operates, when, and why is absolutely critical to the successful evaluation,
design, and operation of a manure collection system.
Agricultural biogas plants, also referred to as digesters, in the United States have grown from less
than 30 in 2000 to over 190 in 2015. With this growth, there has been a steep learning curve in
design, technology, and operational efficiencies. The great majority of current plants are located on
large dairy farms. Most plants, especially the earlier ones, were built, operated, and owned by the
farmer. While farms can be diverse in personnel and skills, very few have the current staff capable
of operating a multimillion dollar waste treatment facility. Many farmers built lower cost, lower
technology plants that could be farmer operated. The intent was that simpler technology would
decrease the time and skills required for maintaining the plant. It could be staffed with the same
employees that did maintenance on farm equipment or simply checked daily requiring less than one
hour. In the event of larger challenges, equipment dealers could be called in to assist.
While all this was well-intended, the
industry has realized that a biogas plant is
a waste treatment system that requires
dedicated operators with specialized
training as illustrated by the chart to the
right.

Biogas plants are very efficient systems with
several main components making up the main
plant. Each component is very reliant on the
rest of the system operating as designed in order to operate efficiently. If one piece fails, it has a
very negative impact on the balance of the plant.
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Dynamic’s operational success is largely due to the control system developed under US Biogas.
With its data trending and tracking capabilities, decisions can be made quickly and with accurate
data. As shown below, Dynamic also tracks all on-call service events and develops monthly reports
to identify the sources of issues and work to improve the overall performance of the plant.
The economics of a biogas
plant require maximizing
outputs while keeping capital
costs and operational costs in
check. It is more economical
to build a more robust plant
with reliable equipment that
can be supported than to cut
capital costs. By building
reliable, higher technology
plants, operational costs can
actually be lowered.
It is for the reasons described
above that Dynamic has
designed a program to
provide Digester Plant
Management Services
(DPMS) to the owners. The
Dynamic team has over
eighteen (18) years of
combined actual management and maintenance experience, beginning on a plant that we designed
from the ground up at the Crave Brothers Farm LLC in Waterloo, Wisconsin. Additionally, we have
designed and provided operational expertise on twelve (12) other complete mix digester projects.
Additional information regarding Dynamic’s operating capabilities can be found in Appendix L.
Dynamic is estimating that the proposed plant will be staffed with 8 full-time technicians to handle
the day-to-day maintenance activities of the digestion and water treatment facility, a full-time plant
manager, a full-time assistant manager, and an administrative assistant. Dynamic will utilize the
services of Holtz Crop Consulting for assistance with the WPDES permit reporting and ensuring all
participating farms have an NRCS 590 nutrient management plan. Dynamic also has a WDNR
certified wastewater operator on staff.
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6.0 Ability of Applicants to Successfully Operate the Proposed Water
Treatment System
The proposed water treatment system will also be managed and operated by Dynamic Systems
Management LLC under a long-term management agreement with BioStar Organics.
Operating anaerobic treatment, biogas generation, and water purification is routinely done in many
municipal and industrial applications. The advantage with a community-based approach to manure
management is the ability to structure the project and operate it as its own independent business
similar to the way it is done in industrial applications. The staff is specifically trained in the detailed
operation of the plant and Dynamic has the plans, resources, and expertise to operate the fully
integrated waste treatment plant.
Our experience in operating water treatment systems began in 2013 when Dane County
commissioned us to conduct the Springfield Community Digester Nutrient Concentration System
Feasibility Report. The objectives of the project were: a) improve the economic efficiencies of
manure handling, b) reduce the adverse environmental impact of nutrient loading to ground and
surface waters by making the redistribution of nutrients economically feasible, and c) evaluate the
quality of water produced by combining the technologies and management practices to seek a water
discharge permit. The study resulted in determining that nutrient concentration systems (NCS) that
process and successfully remove nearly 100% of the phosphorus from animal waste were viable.
In late 2013-2014, Dynamic installed an NCS on a swine farm in Illinois. Dynamic was the
construction manager of a project which saw the technology provider go bankrupt during the
installation of the equipment. Utilizing its resources in operating digesters, Dynamic was able to
assist the owner with the commissioning and operation of the water treatment system. The system
was designed to process the manure from the farm and feed the RO water back to the hogs. The
system consisted of a slope screen, dissolved air flotation (DAF), media filtration tanks,
ultrafiltration (UF), and reverse osmosis (RO).
During the commissioning phase of the project, Dynamic quickly learned that it is possible to make
60% RO water from manure for a period of time, but maintaining that level of performance
consistently in day-to-day operations was the challenge. Dynamic worked with the owner to
develop processes and standard operating procedures for flushing and cleaning the membranes.
Dynamic also learned the maximum flux rates the filtration systems could handle on a daily basis
before their average performance would not meet expectations. Dynamic spent about 6 months
working with the owner and training his personnel on the operations and maintenance of his system.
In 2015, Dane County issued a Request for Proposal (RFP) to purchase an NCS for the Springfield
Digester Project. Since Dynamic was one of the only companies in the Midwest with operational
experience on a manure-based water treatment system, it was asked to be a part of the RFP
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evaluation team. Dynamic supplied the technical requirements for the RFP proposal and provided
Dane County with evaluations of the proposals as well as additional questions the County needed to
ask the vendors. Dynamic also accompanied Dane County personnel on site visits to the top two
vendors. The evaluation process resulted in the NCS procurement team selecting the Aqua
Innovations LLC NuWay System.
Following the selection of the NuWay System, the County entered into a long-term facility and
equipment lease with Dynamic. Dynamic will operate the Dane County NCS as a standalone
business named Springfield Clean Water LLC located on the GL Dairy Biogas LLC site. The
Wisconsin Department of Natural Resources is currently processing Springfield Clean Water’s
WPDES permit to allow the discharge of the RO water to the Pheasant Branch Creek. Springfield
Clean Water LLC will be the first community manure digester with an NCS installed.
For additional technical support on both anaerobic digestion and wastewater treatment, our
consortium also includes Dr. John Katers, Dean of the College of Science and Technology at the
University of Wisconsin – Green Bay (UWGB). Dr. Katers is one of the leading experts in the field
of manure digestion and water treatment. Dr. Katers has published numerous papers on farm
digestion systems and wastewater treatment. Dr. Katers and his graduate research staff recently
concluded the field trials of multiple water treatment technologies following an anaerobic digester at
Green Valley Dairy and will be publishing their findings shortly. Dr. Katers will be a valuable
resource to the project and provides the ability to draw upon the resources of UWGB such as their
wastewater laboratory and graduate research programs. Dr. Katers resume is provided in Appendix
B.
In addition to Dr. Katers, Short Elliot Hendrickson (SEH), the consortium’s engineering partner,
also has numerous engineers with significant experience in wastewater treatment that are available to
provide operational support to the project. Resumes of a few of their key staff can be found in
Appendix B.
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7.0 Demonstrated Capability of the Vendor
BC Organics has created a strategic alliance with BioStar Renewables, LLC (“BioStar”), the parent
entity to BioStar Organics LLP (“Biostar Organics”), to supply and install the entire digestate
processing facility. BioStar Organics will operate as its own stand-alone business entity, provide all
the capital required for the supply and installation of the system, and cover all operating expenses
associated with the system. BioStar Organics will utilize proven technologies for the initial stages of
separation and will incorporate their patented, proprietary process to produce an organic liquid
fertilizer product. Dynamic Systems Management LLC will provide operations and maintenance.
In order to size the equipment necessary for post-digestion processing, we created mass and nutrient
balance models of the participating farms and the total project. These mass and nutrient balance
models can be found in Appendix D. By tracking both the volumes through the system and the
nutrients, we have an estimation of the volumes each stage will need to process as well as the
projected nutrient content of the system by-products. The following suppliers provided proposals
to process the effluent at the various stages. Below is a description of each vendor along with
examples of previous installations in similar applications.
Fine Fiber Separation Supplier
AL-2 Agro A/S was founded in 2008 to focus on the agricultural products produced by AL-2
Teknik A/S. AL-2 Teknik A/S has been manufacturing water purification and chemical and
mechanical separation for 20 years with more than 1,000 plant installations. Over 40 units are
operating successfully in manure applications with 3 systems in the U.S.: 1) Purina Animal Nutrition
Research Farm in Gray Summit, MO (300 dairy cows, straight manure, 3 years in operation); 2) New
Energy One, LLC in Filer, ID (11,000 dairy cows, biogas plant, 3 years in operation); and 3) Big Sky
West Dairy in Gooding, ID (4,700 dairy cows, biogas plant, 3 years in operation). AL-2 parts and
service will be sourced from the E&R Agri-Sales, LLC warehouse in Peoria, IL. E&R supplies all
components and service for the AL-2 system in conjunction with the manufacturer. E&R’s service
support team has been trained in Denmark.
The proposal for the AL-2 system can be found in Appendix F. Dynamic has visited two of the
AL-2 installations and has conducted testing with their pilot system at a sand-bedded dairy farm in
southern Wisconsin. The test results that were obtained from the site visits and pilot testing can
also be found in Appendix F.
Ultrafiltration (UF) and Reverse Osmosis (RO) Supplier
Aqua Innovations, LLC (Aqua) was founded in 2013 when Aqua acquired the assets of Integrated
Separation Solutions, LLC (“ISS”) with the mission to engineer, design and manufacture turnkey
industrial and agricultural wastewater treatment systems that improve the water quality of mankind.
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Aqua will supply its NuWay Technology. Aqua has an engineering and administrative office located
in Beloit, WI and a 20,000-square foot manufacturing plant located in Sharon, WI. Aqua provides
turn-key integrated solutions by designing, building, and servicing the systems it sells.
The NuWay process uses mechanical separation equipment and advanced automation controls to
separate the liquids following the fine solids separation process into manageable and useful product
streams through the use of proprietary ultrafiltration and reverse osmosis processes without the use
of polymers or flocculants. A proposal for the NuWay System can be found in Appendix F.
Aqua Innovations has three prior installations of the NuWay Environmental Nutrient Management
System with two more systems schedule for delivery in 2017. The overviews of each installation are
provided below:
Mayfield Dairy – Aurora, Oregon
Mayfield Farms is a 500-head organic dairy located near a residential area and is in close proximity to
the Willamette River. Mayfield purchased their NuWay System to improve the odor of the farm and
meet the increased oversight imposed upon the farm by local regulators. Today, the system has
been operational for 5½ years and the relationships with local regulators and neighbors have
improved dramatically due in large part to their NuWay System.
Western Plains Energy – Oakley, Kansas
In 2012, Western Plains Energy commissioned the NuWay System to reduce hauling costs and
recover clean water for their ethanol plant. The plant, which produces 50,000,000 gallons of
denatured ethanol annually, required the daily treatment of over 400,000 gallons of manure-based
digestate. With the NuWay system in place, Western Plains was able to recover 25% to 30% of the
digestate as clean water. Currently, the on-site digester is out of commission. The digester has
experienced significant operational issues and the entire treatment system is currently idle.
Nonetheless, prior to the digester failure, the performance of the NuWay System was as planned,
and it is anticipated the NuWay System will resume operation once the digester issues are resolved.
Emerald Dairy – Emerald, Wisconsin
In 2007, Emerald Dairy purchased the first NuWay System. Emerald Dairy is a 2000 head dairy
located in Emerald, WI. This system provided much of the early research and development in
manure treatment.
Fiber Drying
FEECO International, Inc. was founded in 1951 as an engineering and equipment manufacturer
located in Green Bay, WI. Today, with over 60 years of experience, FEECO is recognized globally
as an expert in providing industry leading process design, engineering, and manufacturing to a
variety of industries including: fertilizer and agriculture, mining and minerals, power / utility, paper,
chemical processing, and more. FEECO creates usable solutions from wastes that would normally
go into landfills.
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FEECO will be supplying the coarse fiber drying equipment and the equipment to dry and granulate
the fine solids. Proposals for both processes can be found in Appendix F. In addition to equipment
supply, the FEECO Service Department is committed to providing the highest level of service,
parts, and training in the material and processing industries, supporting customers with 24/7 field
service, parts, maintenance, start-up, installation, and training programs.
Liquid Organic Fertilizer Plant
Originally formed in 2005 as a private equity firm, BioStar has been a lead equity investor or equity
participant in over a dozen transactions valued at $100+ million dollars. In 2009, the Company
began a strategic migration to the renewable energy sector. BioStar exclusively sponsors a Fortune
500 company providing tax equity to invest in and/or to acquire renewable energy infrastructure
projects. The company has relationships with sponsor equity and debt providers on an industry
basis. BioStar’s extensive expertise in design/build construction provides the highest quality
Engineer, Procure & Construct (EPC) services for the best value and fastest delivery. As long-term
owners of energy assets, BioStar takes a long-term perspective for project value. With its family of
companies, BioStar supports renewable energy investments and energy savings and waste
management projects with proven and reliable technology.
BioStar Organics, LLP is a specialized waste-to-energy company focused on converting organic
material through anaerobic digestion, including livestock manure into biogas, electricity, natural gas
and premium organic fertilizers. BioStar Organics utilizes patented waste-to-energy technology to
transform agricultural waste and other types of waste to high-quality organic fertilizer. The resulting
fertilizers are the first pathogen-free, food safe liquid organic fertilizers approved for use on produce
for human consumption, lawns and golf courses. They have been proven to out-perform traditional
synthetic fertilizers in many applications, thereby increasing plant productivity.
BioStar Organics will take the concentrated nutrients from the RO system and process them further
with their system. On a daily basis, the fertilizer production facility will treat +/- 215,000 gallons of
RO concentrate and return +/-192,000 gallons of clean water. The liquid fertilizer produced by the
process will be sold to organic farms, eliminating the need for the consortium’s farm participants to
apply manure to their fields.
BioStar will provide 100% of the capital required to design, build and operate the facility. BioStar
will guarantee the construction cost of the facility and provide a payment and performance bond
from a AAA rated surety. In addition, BioStar will guarantee the output of the organic fertilizer
plant given specific inputs which will be provided by BC Organics. The guaranteed outputs will
include processing all of the digestate provided by BC Organics to produce clean water that will
meet the BC Organics’ WPDES discharge permit.
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8.0 System Design and Optimization
A primary goal of this project is to improve manure management and water quality. This project
will accomplish this goal by to reducing the amount of manure be applied per acre, reducing or
eliminating the need to spread manure in the spring of the year when most run-off events occur, and
providing a safety valve to those farms that lack adequate storage volume to make it through the
winter months.
By coupling anaerobic digestion with advanced nutrient separation technology, the manure volume
left for land application can be significantly reduced or eliminated. This facility will also be designed
to allow the smaller farms that have limited storage to bring in their manure to avoid overtopping
their lagoons. This solution will (1) protect surface water by avoiding spring manure applications
and overtopping of manure lagoons, (2) protect ground water by significantly reducing or
eliminating the amount needed to spread per acre, (3) allow plants to take up the nutrients as they
are applied, and (4) significantly reduce the pathogen content of the manure.
This system has been designed to allow for future growth by allocating space for additional digester
tanks and increasing the fiber and water treatment building sizes to allow for the installation of
additional processing capacity in the future. Additional space was also allocated around the biogas
upgrading system to allow for future expansion. Since this plant utilizes modular designs, it will
readily scale up to meet future needs.
8.1 Anaerobic Digestion
One of the unique design features of this plant will be a series of digesters exclusively on manure
and additional digesters exclusively on non-manure substrates. Based on the information provided
by our proposed renewable natural gas (RNG) buyer, the buyer can apply D3 Renewable
Identification Number (RIN) credits to all RNG generated from the manure and D5 RIN credits to
all RNG generated from non-manure feedstocks. The gas produced from each source will be
tracked separately as required by the EPA’s RIN program and our RNG buyer.
Because this project will be located on property owned by Brown County for the purposes of
creating a new landfill in 2022, another unique design feature is increasing the capacity of the natural
gas transmission line between the project site and the Guardian transmission pipeline to
accommodate converting the landfill gas to RNG utilizing many of the same biogas upgrading
components as the proposed project.
In addition to utilizing liquid substrates for the project, we are leaving space to incorporate a food
waste de-packaging system which will allow the project to work with the landfill to separate out the
organic fraction from the packaging for digestion while the landfill recycles or disposes of the
packaging. This will minimize the amount of material going directly into the landfill while allowing
the energy potential to be fully recovered from the packaged food waste. In anticipation of the co-
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location of the digester facility with the landfill, we have also discussed the opportunity to digest the
leachate that is collected from the landfill.
The digestion process will reduce the pathogens by over 90% based on the operating data collected
by Dynamic on the complete mix digesters they have operated. This data compares favorably to the
data presented by Dr. John Katers and Adam Baldwin of the University of Wisconsin – Green Bay
in the paper “Performance Analysis of Anaerobic Digestion Systems At Two Dairy Farms in
Northeastern Wisconsin,” funded by Focus on Energy. Both digesters studied are complete mix
digesters. The Green Valley digester saw destruction rates of 98.51% for fecal coliforms and
92.98% for fecal streptococcus while the Suring digester saw destruction rates of 98.07% for fecal
coliforms and 92.38% for fecal streptococcus. Most experts agree that the primary advantages for
the installation of digesters is pathogen reduction and odor control.
Following the digestion process, a nutrient concentration system will be installed to allow the
participating farms more options for managing their manure. We are proposing a four-step process
to separate out the nutrients from the water as outlined in the following diagram. In addition to the
steps below, BC Organics has partnered with BioStar to further concentrate the RO concentrate
stream and develop a liquid organic fertilizer product.

8.2 Coarse Solids Separation
The first stage in the separation process removes the coarse suspended solids from the manure
stream. Multiple mechanical screw presses will be utilized for this step and produce a stackable
product with about 70% moisture. This product contains about 25% of the phosphorus from the
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manure stream and is the first step in segregating the phosphorus from the nitrogen and potassium.
Screw presses have been used following digesters for many years and are a well proven technology.
Options for use of the coarse separated solids are typically cow bedding, land application, or soil
amendments. Most of the farms involved in this project would rather see this product exported
from the watershed than have it returned for land application.
For this project, we are installing natural gas-fired rotary drying systems produced by FEECO to dry
the coarse fiber from 70% moisture to about 50% moisture. The highest-value use for the dried
coarse solids is as cow bedding. At 50-55% moisture, this product overcomes most of the herd
health issues associated with the 70% moisture bedding. With the cow numbers in northeastern
Wisconsin, there is a large enough market to support this production volume, but prior to
installation of the facility, it is difficult to confirm contracts to purchase the bedding. At 50%
moisture, this product could also be shipped to horticultural wholesalers for incorporation into their
soil amendment products as an alternative to peat moss. Reducing the moisture content cuts the
weight of the product by about 60%, improving the economics of trucking it to these locations. For
this project, we have partnered with
, which has provided a letter of intent to purchase the
dried fiber produced by this plant which can be found in Appendix O.
8.3 Fine Suspended Solids Separation
Fine solids separation is the second step in the process. By removing the fine solids from the
manure stream, up to 95% of the phosphorus contained in the manure stream can be segregated
from the nitrogen and potassium. This step creates a phosphorus-rich cake product and a nitrogen
and potassium liquid product typically referred to as “tea water”. This step is also used to reduce the
amount of suspended solids in the manure stream to below 1% to prepare it for processing in the
next step of separation. We are proposing to utilize the AL-2 system for fine suspended solids
removal.
The fine solids come out of the process at about 90% moisture and are run through a press to
reduce the moisture to about 75-80%. At 90% moisture, the fine soilds are in a slurry, but at 7580%, they become a stackable cake. Again, the cake product has a relatively low fertilizer value of
2.5-2.5-1.0, but contains about 70% of the phosphorus in the manure stream. We are installing
natural gas-fired rotary drying systems produced by FEECO to dry the fine fiber also.
has provided a letter of intent to purchase the dried fiber produced by this plant.
Beyond the initial plan for use of fiber discussed above, the consortium has aspirations to provide
further environmental benefits from the project.
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One of the biggest energy draws of this project is the drying of the coarse and fine fiber products.
The biogas produced by the digestion facility will be able to offset all of the natural gas needed to
dry the fiber. The proposed system produces a net of about 5.7 million therms/yr. and the fiber
drying system will require about 3.5 million therms/yr. or 61% of the net therms produced by the
project.
The liquids produced from this step can be stored for land application or further processed to
separate a majority of the water from the nutrients. If a farm has the infrastructure to irrigate the tea
water on acres close to the farm, this is a cost-effective way to apply both the volume and nutrients
at times when the crops can utilize them. The tea water represents about 75% of the original
manure volume and primarily contains the nitrogen and potassium. The farms participating in the
consortium have little to no irrigation infrastructure currently in place and would prefer he tea water
to be further processed to reduce its volume.
Following this phase of separation, over 90% of the phosphorus will be captured, dried, and have
the ability to be exported from the Lake Michigan watershed. This will significantly reduce the
adverse effects of phosphorus entering the surface waters within the watershed.
8.4 Suspended Solids Removal
The third stage of advanced separation is the removal of the very fine suspended solids from the
manure stream. This step is typically utilized as a preparatory step prior to reverse osmosis when the
goal is to separate the water from the nutrient stream. These systems are designed to remove
particles 0.1 to 0.01 micron in size.
The project will utilize an ultrafiltration system for this step of the process. The suspended solids
removal process rejects the remaining suspended solids from the tea water. This product can be
recycled back to the start of the fine solids separation process. Any bacteria and viruses that may
still be present after digestion are also removed from the water. Once the suspended solids are
removed from the liquid stream, the liquid is ready to be processed through a reverse osmosis
system to remove the dissolved solids from the water.
8.5 Dissolved Solids Removal
The next stage in advanced separation is the separation of the dissolved solids from the clean water.
This is typically done with a reverse osmosis (RO) system. An RO system uses membranes to filter
out salts and particles down to 0.001 micron. Most RO systems in this application use brackish
water membranes operating between 200 and 400 psi. They are typically designed to provide 7080% clean water recovery of the incoming stream.
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The RO system uses a high-pressure pump on the feed side of the membrane system. As the feed
material is pressurized on the outside of the membranes, the clean water is able flow to the center of
the membrane tube and out of the system. The clean water is referred to as the permeate. The
remaining dissolved solids that don’t pass through the membranes are rejected from the system as
concentrate.
8.6 Liquid Organic Fertilizer Production
The RO concentrate typically contains 2-3 times the concentration of nitrogen and potassium as in
the original manure stream. At this point, the RO concentrate will be processed by BioStar’s
patented, proprietary system to produce an organic liquid fertilizer product that will be sold
commercially to small, organic farms. The RO concentrate that is processed by BioStar system will
completely eliminate the need for the participating farms to spread these nutrients.
By eliminating the need to spread manure, this project has the potential to take about 20,000 trucks
off the roads annually for manure application. It also eliminates the potential adverse effects of
phosphorus run-off to surface waters and infiltration of manure to the ground water.
The remaining clean water generated by the process could be re-used by the farming operations,
irrigated on acres close to the farms, or discharged to surface waters. The water is a valuable
resource so re-using it on farm or irrigating it would be the preferred options. Irrigating the clean
water avoids many of the concerns associated with manure irrigation because it is nutrient and
pathogen free.
This revolutionary approach to manure management has the potential to change the farming
industry. By eliminating the need to spread manure, farming can continue in areas with impaired
surface water or karst topography with no added environmental or human risk.
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9.0 Renewable Energy Analysis
9.1 Energy Production
Total manure production from the daily participants is estimated at 2,616,250 lbs. per day. This is
based on 195 lbs. of manure per day per milk cow and 65 lbs. of manure per day per heifer. The
manure production data is based on flow meter data collected by Dynamic over the last few years
operating digester systems that typically yield over 200 lbs. per day per milk cow. These manure
production numbers were also verified with the participating farms by reviewing their manure
application records over the same period.
The manure production numbers published in 2005 by the American Society of Agricultural
Engineers in D384.2 (as referenced in the Public Service Commission of Wisconsin Focus on
Energy Evaluation “Standard Calculation Recommendations for Renewable Energy Systems”) uses 150 lbs. of
manure per cow per day and 48 lbs. of manure per heifer per day. These are considerably lower
than the data observed by Dynamic, but if adjusted to today’s milk production data, our collected
data is within a few percentage points of the published data. Assuming manure production would
linearly follow milk production, milk production is 18.8% higher in 2016 than in 2005 based on the
data from the USDA National Agricultural Statistics Service. Adding 18.8% to the ASAE numbers
yields 178 lbs. of manure per day per milk cow and 57 lbs. of manure per day per heifer. Another
factor to consider is that the average cow produced 62.4 lbs. of milk per day in 2016. The large
farms participating in the proposed project average over 80 lbs. of milk per cow per day.
When calculating the manure’s biogas potential, we have found a better correlation to the actual
values that have been measured in the field using the volatile solids destruction method for
calculating biogas potential rather than the COD destruction method. Using 12% total solids in the
milk cow manure, 15% total solids in the heifer manure, and 80% volatile solids for both yields
259,545 lbs. of volatile solids per day fed to the digesters. Assuming 40% volatile solids destruction
in the digestion process utilizing an above ground complete mix digester system, 15 cubic feet of
biogas produced per pound of volatile solids destroyed, and 60% methane in the biogas yields
934,362 cubic feet per day of methane from the manure. These values are consistent with the data
for the Green Valley digester presented by Dr. John Katers and Adam Baldwin of the University of
Wisconsin – Green Bay in the paper “Performance Analysis of Anaerobic Digestion Systems At Two Dairy
Farms in Northeastern Wisconsin.”
It is also anticipated that approximately 200,000 gallons per day of off-farm substrates will be added
to the system to increase biogas production. Unlike for manure, for the substrates we have found a
better correlation estimating the biogas potential using the COD destruction method. Assuming an
average substrate COD of 180,000 mg/L (1.494 lbs. COD/gal), a 55% digester efficiency utilizing
an above ground complete mix digester system, and 8.3 cubic feet of methane produced per pound
of COD destroyed, yields 1,364,022 cubic feet of methane per day from the substrates based on the
formula presented in the “Standard Calculation Recommendations for Renewable Energy Systems”. The
average substrate COD was determined by reviewing the substrate test data from a sampling of the
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digesters Dynamic operates. The detailed calculations for the energy production for this facility can
be found in Appendix C.

It should be noted that all of the food waste processed by the plant will also be processed into clean
water and liquid organic fertilizer eliminating any increase in land application of nutrients.
Based on the data provided by the biogas upgrading supplier, a methane recovery rate of 97.5% was
assumed with the upgraded RNG having a methane content of 98% by volume. This yields
2,240,913 cubic feet of RNG per day or 20,168 therms/day at 900 Btu/cubic foot of methane.
Assuming a 90% capacity factor for the plant, this equates to 6,625,259 therms of RNG produced
by the plant annually.
9.1 Parasitic Load
There is both a thermal and electrical parasitic load associated with the production of the RNG.
The thermal load is used to heat the digesters to maintain a 95˚F operating temperature. Assuming
an average manure supply temperature of 65˚F, that requires a delta T of 30˚F. A Btu is defined as
the amount of heat required to raise one pound of water one degree Fahrenheit. With 2,616,223 lbs.
per day of manure, it will require 78,486,690 Btu/day to heat the manure. Assuming an 80%
efficient boiler is utilized, that yields a total of 98,108,362 Btu/day or 981 therms/day or 358,065
therms/yr. to heat the manure digesters.
Following a similar method for the substrates, it is assumed the substrate delta T is 10˚F with
1,162,000 lbs./day of substrates added to the system. This will require 11,620,000 Btu/day to heat
the substrates. Again, using an 80% efficient boiler, this means 145 therms/day or 53,016
therms/yr. to heat the substrate digesters. This is a total thermal parasitic load of 411,081
therms/yr.
In order to calculate the electrical parasitic load of the proposed plant, a motor list was developed to
estimate the total horsepower requirements of the digestion equipment and the balance of the plant.
This motor list can be found in Appendix E. The digesters have a total connected horsepower of
1,362. Based on operating experience with these motor loads, they will have an average operating
load of 336 hp (251 kW). The digester heating system has a total of 146 connected horsepower
which will have an average load of 60 hp (45 kW). Finally, the biogas upgrading facility has a total of
1,178 connected horsepower and will have an average load of 563 hp (420 kW). Adding these
together provides a total of 716 kW. Multiplying by 8,760 operating hours per year gives 6,272,160
kWh/yr. of parasitic electrical energy required to produce the RNG. In order to calculate the net
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therms of energy produced by the facility, the electrical energy was converted to therms using the
conversion rate of a typical CHP in this application. Using the electrical efficiency of a GE
Jenbacher 1426 kW CHP at 40.3% and a conversion of 1 kWh to 3412 Btu, the 6,272,160 kWh/yr.
equates to 53,103,250,422 Btu/yr. or 531,033 therms/yr.
Adding both the thermal parasitic load of 411,081 therms/yr. and the equivalent electrical parasitic
load of 531,033 therms/yr. gives a total parasitic load of 942,114 therms/yr. The proposed project
therefore has a net energy output of 5,701,145 therms/yr (6,625,259 – 924,114).

10.0 Cost‐Effectiveness Calculation
The project financials are based on a 20-year project life. Over the life of the project, it will generate
a total of 114,022,900 therms (5,701,145 therms/yr. * 20 yrs.). With a $15 million project incentive
payment, the cost effectiveness of the proposed project is $0.13/therm ($15,000,000 / 114,022,900).
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11.0 Project Budget
The project was broken down into the major categories listed below to develop the total project
cost. The table also separates out the costs that are considered Focus on Energy eligible costs.
Table 6 – Total Project Costs
Total Project Costs
Line Item Cost Description – Focus Funds Used
1.) Digester System and Installation
2.) Biogas Conditioning System and Installation
3.) Natural Gas Pipeline from Plant to Guardian Transmission Line
4.) Site Biogas Piping
5.) Biogas Flare System
6.) Interconnect Station for Guardian Pipeline
Sub-Total

$25,487,088.00

Line Item Cost Description – Non-Focus Funds
1.) Site Improvements
2.) Farm Manure Collection
3.) Site Manure Receiving System
4.) Substrate Receiving System
5.) Site Process Piping and Heating
6.) NCS System and Installation
7.) Site Electrical Installation and Automation System
8.) Engineering and Commissioning
9.) Construction Management
Sub-Total

$34,767,532.00

Total Project Costs

$60,254,620.00
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12.0 Work Plan and Project Timeline
A summary of the proposed project schedule is included in the table below. A detailed Gantt chart
is located in Appendix G.
Table 7 – Project Timeline
Project Timeline
Task
1.) Permitting
2.) Engineering
3.) Pre-Construction Services
4.) Construction
5.) Commissioning
Estimated Project Completion Date

Quarter/Year
Completion Date
Q1/2018
Q2/2018
Q2/2018
Q4/2018
Q4/2018
December 29, 2018

The most critical item for meeting the December 29, 2018 completion date is the issuance of the
WPDES permit by the WDNR. Based on previous experience permitting similar types of projects,
it will take a minimum of 6 months from the time the application is submitted to the time the permit
is issued. In order to be ready to start construction as soon as the weather allows in the spring of
2018, we will need to have the permit application submitted to the WDNR by September 1, 2017
and the plans and specifications submitted by November 1, 2017.
Based on the grant award date of August 24, 2017, that does not leave much time to submit the
permit application and complete the project engineering. In order to meet the project completion
date, we have started the preliminary engineering for the project. As of this submittal, we have
completed the site survey, the wetland delineation report, and site layout drawing all of which can be
found in Appendix E. We will continue to work towards completing the balance of the information
required for the WPDES permit while we wait for the grant process to be completed to ensure we
can meet the completion date if selected.
Other critical path items include the construction of the interconnection to the Guardian Natural
Gas Transmission Line (with a 22-week lead time) and the supply of the biogas upgrading system
(with a 40-week lead time).
One of the major advantages of building on a greenfield site is the ability to execute the construction
without interfering with existing operations. The proposed 40-acre site provides plenty of additional
area for staging equipment and supplies and allows multiple contractors to work concurrently to
accelerate the construction of the facility.
Once this project is approved, we will set up meetings with the Town of Holland and Brown
County to introduce this project publicly. We have contacted the Town of Holland Board members
to informally discuss the potential project with them and will formally present the proposed project
to the Board once it is approved.
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The letter of intent for the land lease with Brown County has already passed the required
committees and goes before the County Board for approval in July. A copy of the letter of intent
can be found in Appendix R.
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13.0 Focus on Energy Impact on Project
As the table below illustrates, the total project cost is estimated to be $60,254,620 of which 42% or
$25,306,939 is for energy production and the remaining 58% is for non-Focus eligible expenses.
The complete project proforma can be found in Appendix M.
Sources & Uses of Funds – No Grant
Sources:
BioStar Equity Investment
WEC Equity Investment
Focus Incentives
$0
$60,254,620
Uses:
Total Project Capital Cost
$60,254,620

Sources & Uses of Funds with Grant
Sources:
BioStar Equity Investment
WEC Equity Investment
Focus Incentives
$15,000,000
% Focus Dollars to Total Project
24.9%
Uses:
Total Project Capital Cost
$60,254,620

Payback (Years)

Simple Payback (Years)

13

6

Simply stated, the investment in the project needs the support of the Focus on Energy grant funds
because of the
. A $15,000,000 or
approximately 25% of the total investment from Focus on Energy will decrease the payback period
to 6.0 years, returning the investment capital and allowing the project to continue to operate and
survive the market uncertainty. Most importantly, the consortium believes that once the business
model is proven, there will be the opportunity to replicate more systems in Brown County,
Kewaunee County, and throughout Wisconsin.
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14.0 Utility History
Since this is a greenfield project, there are no existing utility bills for this site. Much of the energy
produced by this project will be offset by the energy required for the manure handling, separation,
drying, and water treatment processes.
This project will produce a net of 5.7 million therms/yr. FEECO estimates that it will take 2,400
therms/day or 876,000 therms/yr to dry the coarse fiber. FEECO also estimates that the fine solids
drying and granulation process will require 7,200 therms/day or 2,628,000 therms/yr. We also
estimate an additional 500,000 therms/yr. for all the facility building and hot water needs. That
equates to a total of 4.0 million therms/yr.
The balance of the facility (i.e. the non-energy related components) will have a total of 2,641
connected horsepower and will have an average load of 1,846 hp (1,377 kW). Multiplying by 8,760
operating hours per year gives 12,062,520 kWh/yr. of electrical energy required to operate the
balance of the proposed facility. In order to calculate the net therms of energy produced by the
facility, the electrical energy was converted to therms using the conversion rate of a typical CHP in
this application. Using the electrical efficiency of a GE Jenbacher 1426 kW CHP at 40.3% and a
conversion of 1 kWh to 3412 Btu, the 12,062,520 kWh/yr. equates to 102,127,340,546 Btu/yr. or
1,021,273 therms/yr. Combining the thermal and electrical requirements of the balance of the
facility, it will consume over 5.0 million therms/yr. or approximately 88% of the energy the facility
generates.
The remaining 12% of the energy produced by this facility will offset participating farm energy
usage. Copies of a sampling of their electricity and natural gas bills can be found in Appendix H.

38 | P a g e

15.0 Supporting Documentation
Appendix A – Consortium Farm Partners – Letter of Participation
Appendix B – Consortium Non-Farm Partners – Background Information
Appendix C – Project Mass and Energy Balance Calculations
Appendix D – Project Nutrient Balance Calculations
Appendix E – Project Site Layout and 3-D Drawings
Appendix F – Project Budget Proposals and Performance Data
Appendix G – Project Schedule
Appendix H – Utility Bills of Participating Farms
Appendix I – Letters of Recommendation
Appendix J – Feedstock Availability Report
Appendix K – Feedstock Supply Letters
Appendix L – Dynamic Operating Data
Appendix M – Project Financial Projections
Appendix N – Farm Soil Maps with Karst and Shallow Soils
Appendix O – Solids Off-Take Letter
Appendix P – RNG Purchase Letters
Appendix Q –

Fertilizer Plant Information

Appendix R – Brown County Site Lease Letter of Intent
Appendix S – WEC Energy Group Letter of Intent
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16.0 Designation of Confidential and Proprietary Information
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Appendix A
Consortium Farm Partners – Letters of Participation

Appendix B
Consortium Non-Farm Partners – Background Information

Duane Toenges
Chief Executive Officer
Mr. Toenges leads Business Development such as identifying stakeholders, stakeholder meetings,
accessing financial feasibility, creating proformas and sensitivity analysis, system ownership,
management and business structure, financial assistance, etc.
Mr. Toenges has over 37 years of business experience beginning with over two decades working in
Agribusiness with various agricultural cooperatives. In 2002, he became U.S. manager for AgCert
International, leading their Agriculture program of emissions reduction and originations. He joined
Sindicatum, a private equity startup, in 2008 as Senior Vice President of their Agricultural Solutions
Group. In 2011, Toenges was a founding partner of U.S. Biogas LLC which is now owned by Dynamic of
which he is a partner.
Employment Experience:
2008‐May 2011 Senior Vice President Agricultural Solutions ‐ SCC Americas LLC, Houston, TX
Private equity startup pursuing greenhouse gas reduction and renewable energy projects in the US.
Responsible for leading the business development of renewable energy projects in the Agricultural
sector.


Created technology review process
»
»
»
»
»



Anaerobic digesters
Gasification
Solid separations
Landfills
Energy production

Lead in the development of
»
»
»

Financial analysis
Feedstock agreements
Off take agreements

2002‐2008 Manager of Supply Aggregation & Environmental Compliance ‐ AgCert, Melbourne, FL
Responsible for US market development including, regulatory efforts, supply origination, sales,
marketing and strategic relationships. Contacted and evaluated over 50 operating livestock waste
digester projects in the U.S. of which over 20 of those project owners became clients.

Dynamic Group

2001‐2002 Executive Vice President ‐ Colorado Corn Growers Association, Greely, CO
1997‐2001 Executive Vice President ‐ The MacKenzie Company (Consulting Firm), Kaneville, IL
1996‐1997 Special Projects Manager ‐ Stateline Cooperative, Burt, IA
1991‐1996 General Manager ‐ Farmers Cooperative Company, Titonka, IA
1989‐1990 General Manager ‐ Farmers Cooperative Feed Company, Lime Springs, IA
1986‐1989 General Manger ‐ Farmers Cooperative Company, Hooper, NE
1982‐1986 Sales Manger ‐ Farmers Cooperative Company, Panora, IA
1979‐1982 Salesman ‐ Peterson Cooperative Elevator Company, Peterson, IA
1978‐1979 Salesman ‐ Cedar Johnson Farm Service, Tipton, IA

Education:
B.S. – Agri‐Business – University of Iowa

Dynamic Group

Daniel Nemke
Chief Technology Officer
Mr. Nemke began his working career in the minerals processing business holding various support, and
sales positions, advancing to Global Project/Product Manager – Mining Crushers, then General Manager
of Global Sales and Marketing – Mining Crushers.
In 2004, Mr. Nemke formed Clear Horizons LLC (CH) a developer of biogas plants. In his role of General
Manager, he was responsible for business development, overseeing engineering, estimating, project
management, and operations and maintenance. He was responsible for the financial performance of
the company. Under his leadership, CH built and operated four turnkey biogas systems. Nemke
oversees the coordination and execution of the group to deliver successful projects.

Employment Experience:
2004‐July 2011 General Manager ‐ Clear Horizons LLC, Milwaukee, WI








Develop business plan for agriculture biogas market
Identify potentials projects, work to build relationships, develop projects
Oversee engineering, estimating, project management, and operations and maintenance
Responsible for financial performance of company, provide reports to Board of Directors
Hire and develop personnel to support future business
Identify technical or business solutions that may advance the business
Work with various sources of outside funding to invest in the development and construction of biogas
plants

2004 General Manager‐ Global Sales and Marketing ‐ Mining Crushers ‐ Mestso Minerals Milwaukee, WI








Establish pricing levels, provide margin analysis, work with manufacturing and purchasing on cost
reduction projects
Aid in scheduling and prioritizing employee activities, resolve issues, remove roadblocks
Provide tools and training to increase employee efficiency and assist with career development
Work with manufacturing on forecasting sales volumes
Oversee research and development projects
Schedule monthly meetings to review projects, discuss concerns, and review goals
Directly managed the Australian and Asian markets

2002‐2004 Global Project/Product Manager – Mining Crushers ‐ Metso Minerals Milwaukee, WI

Dynamic Group

2001‐2002 Systems Project Engineer/Project Manager ‐ Metso Minerals Milwaukee, WI
1996‐2001 Applications Engineer ‐ Svedala Industries Appleton, WI

Education:
M.S. – Engineering Management – Milwaukee School of Engineering
B.S. – Mechanical Engineering – University of Wisconsin – Platteville

Dynamic Group

Daniel Meccariello
Chief Operating Officer
Mr. Meccariello leads process system design, 3D modeling, machine integration, and manages the
engineering team within Dynamic. In his experience at Clear Horizons, he led the design of three (3)
complete anaerobic digestion facilities. In 2011, Meccariello was a founding partner of U.S. Biogas LLC
which is now owned by Dynamic of which he is a partner.
Mr. Meccariello also serves as Chief Operating Officer of Dynamic Systems Management LLC, the plant
operations company. He oversees the project performance, manages substrates procurement and
supply, logistics, and construction activities.

Employment Experience:
2009‐July 2011 Lead Process Design Engineer/Project Manager ‐ Clear Horizon LLC, Milwaukee, WI











Managed the engineering, project estimation, and equipment purchasing for a $12 million
Community Biogas project.
Hydronic system design; calculated heat loss and loading requirements, sized all system
constituents
Process system design of all facility process fluids; included full 3D plant layout and 2D
manufacturing drawing drafting.
Machine integration and bulk material handling conveyance system design.
Identification and selection of plant instrumentation and control system integration for multiple
processes and applications.
Site layout focusing on logistical and mechanical efficiencies for plant with multiple vehicles to
varying terminals.
Complete P&ID design, layout, and drafting for 2118 KW Biogas Energy Plant.
Equipment specification & design for all process elements throughout facility.
Managed the engineering team and performed engineering review of drawings prior to
construction release.
Worked with suppliers to establish multiple OEM agreements and product buyouts.

Mechanical Foreman / Resident Site Engineer ‐ Clear Horizons LLC




Mechanical foreman responsibilities included short and long term project planning, ensured
proper installation and startup of equipment at facility.
Oversaw the day to day activities of up to 5 individuals
Resident engineer duties; facilitated the interactions between general/sub‐contractors and
owner, oversaw testing and acceptance of new systems.

Dynamic Group

2009‐2011 Assistant Project Manager ‐ Pieper Electric, Inc.
Pieper Electric is an electrical contractor serving Southeast Wisconsin.
 Prepared bids for municipal wastewater projects
 Compiled submittals and O&M manuals for project engineers
 Assisted Project Manager with purchasing, budgeting, and reporting
 Maintained OSHA safety training certifications
2007‐ May 2008 Design Engineer ‐ Cummins Filtration
Cummins Filtration is the global Filtration, Exhaust, Coolant and Chemical specialist for all diesel
engines.
 Lead design of closed crank case ventilation breathers for light duty diesel on highway
applications
 Worked with international team to engineer universal solutions for multiple engine
platforms
 Designed and developed experimental positive displacement pump for coalesced oil
extraction in closed crank case ventilation applications

Education:
B.S. – Mechanical Engineering – University of Wisconsin

Dynamic Group

John F. Katers, Ph.D.
Project Design Leader/Lead Quality Assurance/Control
Dr. Katers, professor and chair of Natural and Applied Sciences at the University of
Wisconsin-Green Bay, has served as principal investigator on grants totaling more than $2.0
million. At SEH, John serves as senior technical specialist in waste management, renewable
energy, and wastewater treatment.

SEH OFFICE LOCATION
Appleton, Wis.

EXPERIENCE
Solid Waste Management Plan (La Crosse County Solid Waste Department)
Project design leader for this project. La Crosse County is recognized locally, regionally and
nationally as a leader in solid waste management. The County’s long-term commitment to
delivering environmentally sound, financially stable solid waste services was reflected in this
update to its 2008 Solid Waste Management Plan (SWMP).
Anaerobic Digester Feasibility Study (Findorf Construction) – Madison, Wisconsin
Project design leader on the anaerobic digester feasibility study. The scope of services
included substrate collection and testing, technical evaluation of AD option, evaluation of
biogas use, evaluation of economics of proposed facilities and impacts on existing operations.
Anaerobic Digester Feasibility Study (Hy-line International) – Dallas Center, Iowa
Project design leader on the anaerobic digester feasibility study. John was responsible for
evaluation of the feasibility of utilizing anaerobic digestion (AD) on the Hy-Line, Inc. Dallas
Center wastewater streams, as well waste from other surrounding facilities, to produce
biogas.
SELECTED UNIVERSITY OF WISCONSIN-GREEN BAY RESEARCH PROJECTS
• Vieste, LLC – Chicago, Ill.
• Funding provided for an anaerobic digestion treatment study at a CAFO and a municipal
wastewater treatment plant - $63,000 (2014-2015)
• Evaluation of Dairy Manure after Anaerobic Digestion (DATCP) – Madison, Wis.
• Funding provided to evaluate solids separation of dairy manure following anaerobic digestion - $48,000. (2007–2008)
• Anaerobic Digestion Systems Monitoring (WECC) – Madison, Wis.
• Funding provided to monitor the performance of two farm-based anaerobic digestion systems in Northeast Wisconsin - $23,800. (2007–2008)
• Evaluation of the Dairy Industry in Wisconsin (University of Wisconsin System Applied
Research Program) – Madison, Wis.
• Evaluation of the Performance of a Temperature-phased Anaerobic Digestion System for
the Dairy Industry in Wisconsin - $44,424 (2001–2002)

EDUCATION
PhD in Civil and Environmental
Engineering
Marquette University
Milwaukee, Wis.
Master of Science
Environmental Science and Policy
University of Wisconsin-Green Bay
Bachelor of Science
Environmental Science and
Business Administration/
Management
University of Wisconsin-Green Bay
PROFESSIONAL ASSOCIATIONS
Phi Kappa Phi, Member
(2006–present)
AWARDS
2014–2019 Frederick E. Baer
Professorship in Business,
University of Wisconsin-Green Bay
2013 Founders Award for
Collaborative Achievement,
University of Wisconsin-Green Bay
2013 Fulbright Senior Specialist
Award, U.S. Department of State,
Santiago, Chile
2008–2009 Full-year Sabbatical,
University of Wisconsin-Green Bay
2006 Founders Award for
Community Outreach, University
of Wisconsin-Green Bay
2004 Wisconsin Idea Fellow,
University of Wisconsin System
(a designation provided to 100
faculty and staff members
recognizing outstanding public
service and outreach to business
and industry)
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Heidi A. Kennedy
Natural Resources Scientist/Regulatory Specialist
Ms. Kennedy is a natural resources scientist with more than 15 years of experience working
for the Wisconsin Department of Natural Resources prior to joining SEH. Heidi has extensive
experience in water resource policies working with federal, state and local agencies on
natural resources issues. As a former policy coordinator for the DNR, Heidi developed and
maintained effective working relationships with regulatory specialists and stakeholders
across Wisconsin.

SEH OFFICE LOCATION
Delafield, Wis.
EDUCATION

EXPERIENCE
Enbridge Energy Integrity Digs – Superior, Wis.
Regulatory specialist auditing existing regulatory permits and enhancing coordination
with state and federal regulatory agencies to improve delivery of program to inspect and
maintain existing facilities statewide. Heidi was responsible for reviewing the files, developing
regulatory strategies and coordination with state and federal regulatory agencies.
Bear Development – St. Francis, Wis.
Regulatory specialist assisting with the application to and coordination with state and federal
regulatory agencies for permitting associated with anticipated wetland impacts. Heidi was
responsible for reviewing the documents for agencies submittal and assisting with agency
coordination.

Juris. Doctorate
Marquette University Law
School
Milwaukee, Wis.
Bachelor of Arts
Environmental Studies
University of Wisconsin
Madison
PROFESSIONAL
REGISTRATIONS
State Bar of Wisconsin
(# 1079315, 2016)

EXPERIENCE PRIOR TO JOINING SEH
Wisconsin Department of Natural Resources and Wisconsin Department of Justice –
Madison, Wis.
Legal intern assigned to conduct legal research, draft complaints, briefs and legal memos
on behalf of the attorneys at the Department of Natural Resources or Department of Justice
Environmental Unit. Coordinate with State employees on case development including the
development of expert witnesses and exhibits. Attend proceedings for contested case
hearings or proceedings at local circuit courts.
Wisconsin Department of Natural Resources – Madison, Wis.
Policy coordinator assigned to develop programmatic policy based upon case law and legal
interpretations of statute and administrative code. Heidi analyzed the impact of proposed
legislation on program function, developed statewide general permits, and managed
a statewide rulemaking effort to revise State Administrative Code. Heidi served as a
hearing examiner in numerous cases and developed outreach materials, trained staff and
participated on cross-disciplinary teams to promote coordination and cooperation within
the Department of Natural Resources. Additionally Heidi coordinated with the public, nongovernmental organizations, local governments, other state agencies and federal agencies
to improve coordination and cooperation in the administration of regulatory programs by the
Department of Natural Resource.
Wisconsin Department of Natural Resources, Sturtevant & Milwaukee, Wisconsin
Water management specialist assigned to evaluate projects for compliance with State
Statute, Administrative Code and Section 401 of the Clean Water Act. Heidi was also
responsible for inspecting projects to ensure compliance and assisting legal staff in
preparation of files for hearing and testified as an expert witness at contested case hearings
and municipal courts.
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Ryan Hunt
Senior Technician, Agricultural Expert
Mr. Hunt is a senior technician with extensive experience in civil drafting and design, plan
preparation, and construction inspection. Projects include mining, agricultural, residential,
commercial, industrial, municipal, urban, and rural site design experience. Ryan has expertise
in design software including AutoCAD, Civil 3D, MicroStation, and Eagle Point.
Ryan’s design and project management background includes:

SEH OFFICE LOCATION
Chippewa Falls, Wis.

• Topographic surveys, site layout, and design including grading and erosion control

EDUCATION

• Utility design including storm sewer, water main, sanitary sewer and manure transfer

Associate of Science
Architectural Drafting
Northwest Technical Institute
Eden Prairie, Minn.

• Creation of submittal packages to Natural Resources Conservation Service (NRCS),
County Agencies and WDNR for multiple Agricultural Facilities throughout Wisconsin
• Construction staking, materials inspection, management, and on-site inspection
AGRICULTURAL EXPERIENCE
Farm Improvements (Maple Leaf Acres, Inc., Loren Hanson) – Dunn County, Wis.
Project manager for site and manure system improvements. EQIP funding assistance, DNR,
NRCS and Land Conservation permitting assistance and approvals for overall project. Ryan
was responsible for permit approval and construction documents, on-site construction
inspection along with as-built documentation and project certifications.
Farm Improvements (Darold Lausted) – Menomonie, Wis.
Project manager for site and manure system improvements. DNR, NRCS and Land
Conservation permitting assistance and approvals for overall project. Ryan was responsible
for permit approval and construction documents, on-site construction staking and inspection
along with as-built documentation and project certifications.
Farm Improvements (Dutch Dairy, LLC) –Clark County, Wis.
Technician for farm improvements including site topography survey, manure transfer,
leachate collection system, feed bunker design, and manure lagoon reconstruction. Ryan
was responsible for developing drawings, designing a waste collection system to comply with
NRCS design guidelines.
Farm Improvements (Friendshuh Farms, LLC) – Polk County, Wis.
Project manager for farm improvements with manure storage, manure separation structures,
manure transfer, facility structural inspection, and freestall alley flush system. Ryan was
responsible for conceptual through final layouts for manure transfer, separation, and storage.
Lead for coordination with governing authorities and contractors. On-site construction
observation and plan modifications during the facility construction. Final as-built documents
and certification packages to NRCS and County authorities.

CONTINUING EDUCATION
PSMJ, Project Management
Bootcamp (2015)
Fire and EMS Education
Chippewa Valley Technical
College
Eau Claire, Wis.
Dale Carnegie, High Impact
Presentation (2013)
Safety Training and Refresher
(2009-2013)
CERTIFICATIONS
Radiation Safety Officer (2013)
MSHA 24 Hour New Miner
(2010), Mine Safety and Health
Administration (MSHA)
EMT – Basic (2006), State of
Wisconsin
Fire Instructor (2006), State of
Wisconsin
Firefighter II (2005), State of
Wisconsin
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Thomas D. Honer PE
Senior Professional Engineer II

SEH OFFICE LOCATION
St. Paul, MN
YEARS OF EXPERIENCE
SEH: 1
Industry: 15
EDUCATION
Bachelor of Science
Electrical engineering
North Dakota State UniversityFargo (2001)
REGISTRATIONS/
CERTIFICATIONS
Professional Engineer in
Alberta(#183202, 2014),
California (#19064, 2009),
Colorado (#PE-43529, 2009),
Idaho(#14106, 2010),
Illinois (#062062283, 2010),
Indiana (#PE11011500, 2010),
Iowa (#19681, 2010),
Kansas (#20838, 2009),
Louisiana (#PE.0035221, 2010),
Minnesota (#45519, 2006),
Montana (#19682, 2010),
Nebraska (#E13252, 2010),
North Dakota (#5634, 2006),
South Dakota (#10208, 2010),
Virginia (#0402046738, 2009),
Washington (#46832, 2010),
Wisconsin (#40371, 2009) and
Wyoming (#12710, 2010)
PROFESSIONAL
ASSOCIATIONS
Institute of Electrical and
Electronics Engineers (IEEE),
Member (2015)
North Central Electrical League
(NCEES), Member (2013)

Mr. Honer is an electrical design, construction, and engineering manager with extensive experience
in the water and wastewater industry. Tom has been involved in designs and reports on new and
existing water and wastewater treatment facility projects for both conventional and EPC (Engineer,
Procure, and Construct) design. He is responsible for the design and preparation of construction
documents for treatment plant power distribution systems, motor controls, process controls and
SCADA. Tom also has experience in all voltage ranges – from under 480 volt to 230 kV. His design
experience includes fire alarm, lightning protection and management of electrical projects from
conceptual phase to completion of construction.
Tom’s experience includes new or renovated plant electrical and control design with specialty
systems that include Ozone, UV, digesters, generators for emergencies, backup, and peak
shaving, electrical equipment evaluation and replacement. Tom has managed contracts and
onsite activities for owners.
EXPERIENCE
2015 Water Supply, Treatment and Storage Improvements (City of Akeley) – Akeley, MN
Electrical engineer for replacement of motor control center and new control system. The control
system consisted of standalone PLS, HMI and SCADA.
Water Treatment Plant Rehabilitation (City of Pelican Rapids) – Pelican Rapids, MN
Electrical engineer for new backwash blower, new chemical feed systems, new filter control
panel and SCADA modifications to automate backwash system. Tom added new valves and
instruments to allow for automation of backwash system.
Wastewater Treatment Facility Improvements (City of Freeman) – Freeman, SD
Electrical engineer for evaluating main wastewater treatment plant electrical system and
generator. Tom replaced the motor control center and added a new blower, new instruments and
a complete standalone SCADA/PLC system. He also included a new generator for complete
plant operations.
Puck’s Point Wastewater Treatment Plant (Kabetogama Township) – Kabetogama
Township, MN
Electrical engineer for new package waste water treatment plant. Tom designed electrical
system and building power for manufactures package and coordinated with utility.
2015 Wastewater Treatment Facility Improvements (Melrose Public Utility Commission) –
Melrose, MN
Electrical engineer for wastewater treatment plant electrical system and SCADA upgrade. This
project involved a new chemical building and PLC, modifications to effluent pumps, equalization
mixer upgrade and motor replacements.
Wastewater Treatment Facility Improvements (City of Gilbertville) – Gilbertville, IA
Electrical engineer for wastewater treatment plant electrical system and generator. Tom replaced
the motor control center and added a new blower, new packaged waste water treatment plant
process, new instruments and SCADA system upgrade. He also added a new generator for
complete plant operations.

Thomas D. Honer PE | Senior Professional Engineer II | page 1

Wastewater Treatment Facility Phosphorus Improvements (City of Mora) – Mora, MN
Electrical engineer for the site service upgrade. The project included an electrical power design
for new sludge building, modification to aeration system and other existing structures, new reed
bed, instrumentation upgrade, and SCADA system reconfiguration an addition. It also involved a
new standalone influent lift station and backup generator for lift station (125kw) and site (500kw).
EXPERIENCE PRIOR TO JOINING SEH
2015 Wastewater System Improvements for North Long Lake Sanitary District (Crow Wing
County) – Crow Wing County, MN
Electrical engineer for new package waste water treatment plant. Tom designed an electrical
system and building power for the manufactures package.
Capital Improvement Needs Report (City of Babbitt) – Babbitt, MN
Electrical engineer for evaluating main wastewater treatment plant and main lift. Tom evaluated
electrical system and generators and designed the electrical for new sludge pump.
Wastewater Treatment Plant Improvements (City of Hibbing) – Hibbing, MN
Electrical engineer for modification to sludge system, new pumping building and modification for
multiple buildings. Tom evaluated existing electrical equipment and provided design modification
for new electrical equipment and controls. He also utilized existing conduits to minimize
construction efforts. The modifications and improvements to the plant’s equipment consisted of
new motors, starter and controls to central station.
Moccasin Generator Rewind (Hetch Hetchy Water and Power) – Moccasin, CA
Project engineer for a design build project that consists of refurbishing two vertical shaft
synchronous generator and upgrade from 57.5 million volt-amperes (MVA) to 61 MVA at13.8 kV.
Tom oversaw the design consultant for design package and quality control of design package,
and coordinated with City for bidding, putting together front end bid package, selection and
verification of contractor’s qualifications.
Biosolid Recycling Facility (City of Sacramento) – Sacramento, CA
Electrical systems designer sub to Andritz, the Engineer Procure and Construct project. Tom
designed building envelope to include lighting and power for Biosolid building.
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Thomas A. Henning PE, CHMM
Senior Air Quality Engineer

SEH OFFICE LOCATION
Sheboygan, Wis.
YEARS OF EXPERIENCE
SEH: 13
Industry: 29
EDUCATION
Master of Science
Civil Engineering
(Environmental)
University of MinnesotaMinneapolis (1989)
Bachelor of Science
Natural Science (Chemistry)
St. John’s University
Collegeville, MN (1984)

Mr. Henning is an environmental engineer with extensive experience working in a variety of
areas including project management, permit negotiations, regulatory compliance and air
emission control. Tom has completed ISO 14001 training, which was led by a Lead Auditor. Tom
has prepared more than 200 air permit applications, compliance evaluations and air dispersion
modeling analyses for facilities located in Wisconsin. He helps clients obtain expedited
construction approvals and helps negotiate permit conditions with regulatory agencies to obtain
maximum operational flexibility and manageable reporting requirements.
As a co-chair of the Federation of Environmental Technologists (FET) Air Quality Committee,
Tom has led workshops and given technical presentations on new Wisconsin and federal air
quality regulations.
EXPERIENCE
Comprehensive Emission Testing of Multiple Hearth Incinerator (Green Bay Metropolitan
Sewerage District) – Green Bay, WI
Project manager for preparation of a stack test protocol and emission report for comprehensive
emission test at two sewage sludge incinerators. Tom conducted testing which included metals,
halogenated compounds and organic compounds such as formaldehyde, PCB’s, dioxins and
furans. The results of the emission tests and human health risk modeling were used to
demonstrate the facility emissions comply with NR 445. The results of this tests were presented
at the Air & Waste Management/Water Environment Federation - Odors and Emission
Conference.

CONTINUING EDUCATION
ISO14001 Environmental
Management System
Lead Auditor Trained
REGISTRATIONS/
CERTIFICATIONS
Professional Engineer in:
Minnesota (#21828, 1992),
Wisconsin (#E-30005-006,
1994), Nebraska (#E11136, 2004),
Iowa (#21192, 2012),
Pennsylvania (#PE084228,
2015) and
Arkansas (#16974, 2016)
Certified Hazardous Materials
Manager (CHMM) (1997).
Institute of Hazardous Materials
Management (IHMM)
PROFESSIONAL
ASSOCIATIONS

Sewage Sludge Incinerator Compliance Evaluation at Wastewater Treatment Plant – City
of De Pere, WI
Project manager for preparation of a NR 445 hazardous air pollutant compliance demonstration
for a sewage sludge incinerator. Tom conducted air dispersion modeling and risk modeling
related to dioxin, furan and PCB emissions from the incinerator.
Emission Inventory (Madison Metropolitan Sewerage District) – Madison, WI
Project manager for preparation of an air quality evaluation for this municipal wastewater
treatment plant.
Emission units at the plant include reciprocating engines, flare, boilers (all burning digester gas);
wastewater treatment processes; and solids handling operations.

Power and Combustion Related Projects
Air Permitting for Mesaba Energy Project (Mesaba Energy) – Northern Minnesota
Air quality specialist for preparing a Prevention of Significant Deterioration air permit application
for a new 1,000 MW coal gasification plant. Tom’s tasks included emission calculations,
coordinating Class I and Class II modeling, determining state and federal rule applicability and
preparation of an Air Emissions Risk Assessment (a human health risk assessment).

Federation of Environmental
Technologists (FET), Member
(1994-present)
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Renewable Energy Facilities Applications (Western Wisconsin Municipal Power Group) –
Multiple Locations
Air quality specialist to help prepare and submit Public Service Commission applications for
several municipal power plants to be registered as Renewable Energy Facilities.
Construction Permitting (CL&D Graphics, Inc.) – Oconomowoc, WI
Project manager/technical advisor who prepared construction permit and operating permit
application for this printer located in the southeastern Wisconsin ozone non-attainment area.
Tom helped develop a compliance management system for plant staff to use to demonstrate
ongoing compliance. Construction permit strategies were developed so the projects would not be
subject to non-attainment New Source Review.
Air Permitting/Emissions (CL&D Digital) – Waukesha, WI
Project manager/technical advisor who conducted an emission inventory and air permitting
applicability evaluation for this digital printer. Tom documented applicability of air quality
regulations applicable to the plant.
Air Quality Services (Kikkoman Foods, Inc.) – Walworth, WI
Air quality specialist who directed full service air quality services at this soy sauce manufacturing
plant. Tom’s activities included preparation of construction and operation permit applications,
coordination of emission testing, emission reporting and coordination with state and federal
regulators. SEH also helped design and permit the installation of a thermal oxidizer used to
control ethanol emissions.
Ambient Particulate Monitoring (Kohler Company) – Kohler, WI
Project manager/technical lead for developing PM10 Ambient Air Monitoring Plan and Quality
Assurance Plan concurrent with the siting of a monitoring system. Tom performed data collection
and monthly report preparation to demonstrate compliance with the PM10 NAAQS.

Diesel Fuel to Biodiesel Project, Wisconsin
Project manager for coordinating air emission projects for several projects that use biodiesel for
fuel. The biodiesel facilities include Arcadia Electric Utility, Argyle Municipal Utilities, Cumberland
Municipal Utility, Elroy Electric and Water Utility, Fennimore Municipal Utilities and New Lisbon
Municipal Light & Water.
Biogas Generator at Wastewater Treatment Plant – City of Racine, WI
Project manager for preparation of an air construction permit application for a digester gas-fired
engine at the wastewater treatment plant and an air operating permit application for the entire
facility. Tom managed emission testing conducted on a digester gas-fired engine to calculate
accurate emission factors for the engines and to demonstrate that the facility is a non-Part 70emission source. He also prepared an operating permit application for the plant.
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Michael L. Hemstad PE, SE
Senior Professional Engineer

SEH OFFICE LOCATION
St. Paul, MN
YEARS OF EXPERIENCE
SEH: 12
Industry: 32
EDUCATION
Master of Civil Engineering
University of MinnesotaMinneapolis (1998)
Bachelor of Civil Engineering
University of MinnesotaMinneapolis (1983)
PROFESSIONAL
REGISTRATIONS
Professional Engineer in
Minnesota (#19165, 1988),
Wis. (#E-28786, 1992),
North Dakota (#PE-5885, 2006),
Virginia (#0402055343, 2015)
and Alberta (#187654, 2014)
Structural Engineer in Illinois
(#081.006092, 2004)
CERTIFICATIONS
Bridge Inspectors Training
(1985), Iowa State University
PROFESSIONAL
ASSOCIATIONS
Chairman
University of Minnesota
Concrete Conference Planning
Committee (2004 and 2012)
NCEES, SE2 Examination
Checker (2004)

Mr. Hemstad has served as project manager and structural engineer, for more than three
decades, on architectural and industrial buildings; historic structures; bridges; water and
wastewater treatment plants; large sewer structures; dams; retaining walls; and other
miscellaneous structures. As a team leader, Mike’s responsibilities include structural design,
coordination with other project disciplines and budget management, among other pertinent tasks.
He is proficient in the use of all types of structural systems and delivery methods, including
complex projects with multiple bid packages.
EXPERIENCE
Pelican Rapids Wastewater Treatment Facility Improvements – Pelican Rapids, MN
Structural engineer on several tanks and buildings in high-groundwater conditions.
Rivanna Wastewater Treatment Facility Grit Removal – Charlottesville, Virginia
Structural engineer on revisions to several tanks and buildings involving excavation and
construction through the bottom of existing tanks and foundation strengthening to allow addition
of a second floor to an existing building.
Austin Wastewater Treatment Facility Improvements – Austin, MN
Structural engineer on inspection, repairs and modifications to anaerobic digesters involving
post-tensioning of walls at large openings.
Melrose Public Utilities Wastewater Treatment Facility Improvements – Melrose, MN
Structural engineer on large plant expansion including several tanks and buildings.
Sioux Falls WRF Addition – Sioux Falls, South Dakota
Structural engineer on an addition to an existing building, a new office/electrical building and a
large outdoor slab for H2S removal equipment.
Foundation Park Lift Station – Sioux Falls, South Dakota
Structural engineer on design of a large lift station with underground wet wells and pump
chambers.
Spirit Mountain Pump Station / Storm Sewer – Duluth, MN
Structural engineer on staged pump stations and underwater river inlet platform for combined
snow-making project and storm sewer return to Lake Superior, including contractor value
engineering during construction.
Gibbon Water Treatment Facility – Gibbon, MN
Structural engineer on water treatment building with deep clear well in difficult clay soils.
Minnetrista Water Treatment Facilities – Minnetrista, MN
Structural engineer on two water treatment facilities.
Little Falls Water Treatment Facility Rehab – Little Falls, MN
Structural engineer on water treatment building rehab. Process needed to remain active during
staged rehab.
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Elk River Water Treatment Plant #7 expansion – Elk River, MN
Structural engineer on addition to water treatment building.
Savage Water Treatment Plant #2 – Gibbon, MN
Structural engineer on complex water treatment building addition close to existing clear well and
fuel tank.
Ortonville Water Treatment Plant expansion – Ortonville, MN
Structural engineer on a small plant expansion involving constructing a clear well in an existing
stairwell.
Brainerd Public Utilities Clearwell Reservoir – Brainerd, MN
Structural engineer on a preliminary design of concrete ground storage tank.
Elevated Steel Tank – Black River Falls, WI
Structural engineer on foundation design for new 150,000 gallon water tower.
University of Minnesota Water Tower Repair – St. Paul, MN
Structural engineer on repairs to the valve pit and pit shelter. Water Tower Repairs – Vernon
Center, MN
Structural engineer on structural evaluation and repairs on a historic legged water tower.
Well #7 Pump Station – Sauk Center, MN
Structural engineer on a new well in a flood plain with raised pump station building.
Water Treatment Plant Renovation – Wisconsin Rapids, WI
Structural engineer on changes as required by new treatment processes.
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Nicholas (Nick) J. Brula
Senior Professional Engineer

SEH OFFICE LOCATION
St. Paul, MN
YEARS OF EXPERIENCE
SEH: 1
Industry: 12
EDUCATION
Bachelor of Mechanical
engineering
University of MinnesotaMinneapolis (2002)
Bachelor of Arts
Physics
St. John’s University
Collegeville, MN (2002)
PROFESSIONAL
REGISTRATIONS
Professional Engineer in
Minnesota (#46656, 2008),
South Dakota (#9965, 2009),
Illinois (#062063304, 2011),
North Carolina (#036975, 2010),
Wisconsin (#44297-6, 2015)
and Virginia (#0402055261,
2015)

Mr. Brula has extensive experience in the mechanical and construction engineering field. Nick
has worked with energy analysis/modeling and ASHRAE 90.1 appendix G and is experienced in
every phase of HVAC project development, including initial cost estimation, facility analysis,
system design and construction administration. He has helped design and oversee the
construction of several industrial HVAC projects, including chiller replacements, boiler upgrade
and replacements, constant volume and VAV systems, variable refrigerant flow systems, water
and wastewater treatment facilities and plumbing upgrade. Nick is proficient in load calculation
and modeling programs such as Carrier HAP and Trane Trace 700, as well as with AutoCAD
and Revit MEP.
EXPERIENCE
Sioux Falls Water Reclamation Facility Gas Conditioning – City of Sioux Falls, SD
Mechanical engineer was responsible for all HVAC and plumbing design and served as
mechanical engineer of record for the project. This was a multi structure project at the Sioux
Falls Water Reclamation Facility. The design included new chemical building, new electrical
room and gas conditioning space.
Phase III Wastewater Treatment Plant Improvements – Stewartville, MN
Mechanical engineer was responsible for all HVAC and plumbing design and served as
mechanical engineer of record for the project. This project involved a new aeration blower facility
at the Stewartville Wastewater Treatment Facility. The design included aeration blower space as
well as ancillary electrical room.
Rivanna Grit Design Phase I – Charlottesville VA
Mechanical engineer was responsible for all HVAC and plumbing design. This was a new grit
structure project at the Rivanna Wastewater Treatment facility.
Water Treatment Plant 7 Expansion – City of Elk River, MN
Mechanical engineer was responsible for all HVAC, fire protection and plumbing design and
served as mechanical engineer of record for the project. This project involved a water treatment
plant expansion. The project included construction of an additional filter room, installation of new
pressure filter and associated building modifications.
Savage Water Treatment Plant 2 Improvements – City of Savage, MN
Mechanical engineer was responsible for all HVAC, fire protection and plumbing design and
served as mechanical engineer of record for the project. This project involved a water treatment
plant renovation. It included full renovation of facility including new filters, office space, electrical
and chemical spaces.
Well 6 Pump House – City of Rice Lake, WI
Mechanical engineer was responsible for all HVAC and plumbing design and served as
mechanical engineer of record for the project. This was a well house and site improvements
project in Rice Lake Wisconsin. The project included design of a new well house complete with
pumping room as well as chlorine and fluoride storage rooms.
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Eau Claire Well Houses – City of Eau Claire, WI
Mechanical engineer was responsible for all HVAC and plumbing design and served as
mechanical engineer of record for the project. This was a well house and site improvements
project. The project included design of several new well houses.
Rivana Sludge Loadout – Charlottesville, VA
Mechanical engineer was responsible for all HVAC and plumbing design. This project involved
water treatment facility upgrades at the Rivanna Water Authority water treatment facility.
Mrs. Gerry’s Industrial Pretreatment Facility – Albert Lea, MN
Mechanical engineer was responsible for HVAC and plumbing design and served as mechanical
engineer of record for the project. This project involved a building at food processing plant in
southern Minnesota. The design included a pretreatment building addition to the Mrs. Gerry’s
food processing plant in Albert Lea, Minnesota. The project included pretreatment equipment,
electrical, mechanical and building design as well as re-piping design within the existing building
to separate and direct waste flow to the pretreatment plant.
EXPERIENCE PRIOR TO JOINING SEH
Wastewater Treatment Facility (Central Iron Range Sanitary Sewer District) – Chisholm,
MN
Mechanical engineer was responsible for all HVAC and plumbing design and served as
mechanical engineer of record for the project. This project involved a new waste water treatment
facility. The multi-building waste water treatment facility project included new fine screening, grit
removal, sequencing batch reactors, influent flow equalization and pumping, disinfection, aerobic
digesters and sludge storage, rotary drum thickener, reed beds and control building.
Reverse Osmosis Water Treatment Facility – City of Fort Madison, IA
Mechanical engineer was responsible for all HVAC and plumbing design. This was a lift station
project. The design included a new facility to treat water from a well field source with iron and
manganese removal through pressure filtration along with softening using reverse osmosis
treatment. All aspects of the facility were designed for a plant expansion with a total capacity of 8
mgd. Two lagoons were included for filter backwash retention prior to discharge with the reverse
osmosis (RO) concentrate to the Mississippi River. Additional facilities included in the design
were six chemical storage/feed systems, a RO clean-in-place system, a blower and compressor
room, electrical and control rooms, high service pump room and cast-in-place concrete clearwell,
mechanical room, restrooms and break room, conference room, office, storage rooms and a
maintenance garage with wash bay.
Rochelle Energy Center – City of Rochelle, IL
Mechanical engineer was responsible for all HVAC and plumbing design and served as
mechanical engineer of record for the project. This project involved a landfill gas to energy
facility. The design included construction of a new landfill gas to energy facility with three
Caterpillar G3520 reciprocating engine generator sets, each rated at 1.6 megawatts. The project
included a biological treatment system to clean the landfill gas and produce a beneficial useable
byproduct. The facility included an energy generator room, bathroom, control room, electrical
room and shop.
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Appendix C
Project Mass and Energy Balance Calculations

Appendix D
Project Nutrient Balance Calculations

Appendix E
Project Site Layout and 3-D Drawings

Appendix F
Project Budget Proposals and Performance Data

Appendix G
Project Schedule

Appendix H
Utility Bills of Participating Farms

Appendix I
Letters of Recommendation

Appendix J
Feedstock Availability Report

Appendix K
Feedstock Supply Letters

Appendix L
Dynamic Operating Data

Appendix N
Farm Soil Maps with Karst and Shallow Soils

Brown County- Karst

Mapped Karst Feature
Bedrock Fracture Traces
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This map does not include all karst
features in Brown County. There are
likely other karst features that have
not yet been inventoried or mapped.

Brown County- Soil Test Phosphorus
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Appendix O
Solids Off-Take Letter

Appendix P
RNG Purchase Letters

Appendix Q
Fertilizer Plant Information

Appendix R
Brown County Site Lease Letter of Intent

Appendix S
WEC Energy Group Letter of Intent

