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1.0 Executive Summary

Clinton County is one of the leading dairy producing counties within the State of lllinois.
The county is home to 16,646 head of dairy cows (2007 Census of Agriculture) which is
approximately 10% more than were recorded in 2002. During that same five year period
there was a significant reduction in the number of dairy farms (from 125 to 96),
equating to an average of nearly 175 head per farm, compared to 120 in 2002.

Water quality is a major concern within the county, with many miles of streams within
the western portion of the county listed as impaired within the lllinois Environmental
Protection Agency (IEPA) 303(d) listing. Concerns include excess phosphorous, bacteria,
and sedimentation. Agriculture, including livestock operations, is a contributing factor
towards these excessive nutrient and sediment loads.

An anaerobic digester could provide not only a safe method for managing dairy farm
manure, but it would also demonstrate anaerobic digestion technology as a viable
source of renewable energy with dairy manure and other sources of organic materials as
feedstock.

Three local farms participated in the feasibility study: Henrichs Farms, Meyer Electric
and Farm, and J. B. Timmermann Farms. NEAtech would like to thank the owners of
these farms for their participation and assistance in the feasibility study.

The results of the Clinton County Community Manure Management and Methane
Recovery Feasibility Study indicate that several of the anaerobic digestion scenarios
evaluated could be viable both financially and technically. Three of the community
digester scenarios evaluated herein were found to be feasible under certain conditions.
These scenarios are:

e Scenario #2 is a six-dairy community digester that would be located in the
vicinity of the Meyers/Henrichs dairies

e Scenario #4 is a community digester with just the Meyers and Henrichs dairies
supplying manure to the digester

e Scenario #5 is a four-dairy community digester that would be located in the
vicinity of the Timmermann dairy

With approximately 85 dairies in the county, we would expect that there are many more
combinations of dairies that could supply manure to a viable community digester.

The three community digester scenarios were found to be feasible under the following
conditions:
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1. Pumping the manure to a central digester and returning the digestate to the
dairies in buried forced-main piping is preferred over trucking the manure and
digestate.

2. Electricity production is preferred over Compressed Natural Gas (CNG) due
primarily to the existing market for electricity and the lack of a local CNG market.

3. A central digester with electricity production is preferred over distributed on-
farm digesters that feed biogas to a central gas processing or electricity
production facility.

4. Organic substrate must be added to the digester to increase biogas production
and to increase revenues through substrate tipping fees.

5. A 30% grant is necessary to reduce the project capital costs.

6. The use of manure bedding at the dairies supplying manure to the community
digester results in a higher Internal Rate of Return (IRR) for the digester project.

1.1 Scenario #2 - Meyers/Henrichs Area Six-Dairy Community Digester

Scenario #2 is a six-dairy community digester that includes the Meyer and Henrichs
dairies plus four neighboring dairies. The manure is transported about one-half mile or
less from each of the dairies to the digester. The equivalent of 1,612 milking cows
supply about 121 tons/day of manure to the digester.

The IRR versus electricity price for the six-dairy community digester located in the
vicinity of the Meyers/Henrichs farms (Scenario #2) is shown in Figure 1. This six-dairy
community digester scenario is viable with 10% organic substrate added to the manure
and an electricity price of 10¢/kWh. 10% organic substrate for this scenario is
approximately 12 tons per day. The net tipping fee for the organic substrate (delivered
to the digester) is $25/ton.

With 20% substrate added to the digester, an electricity price of about 6.2¢/kWh is
needed to obtain a 20% IRR; and with 30% substrate, an electricity price of 5¢/kWh
results in an IRR of about 26%. The six-dairy community digester is viable over a range of
electricity prices depending upon the amount of substrate that is added to the digester.

The capital cost of the Meyer/Henrichs area six-dairy community digester with pumped
manure, 30% substrate, 30% grant, manure bedding, and electricity production, is about
$3.6 million. The details of the design and operation are shown in Table 1. The digester
would produce about 727 kW and 5.7 million kWh per year. With the electricity sold at
5¢/kWh, the IRR is 25.9% and the simple payback is 4.0 years.
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Figure 1. IRR vs. electricity price for a 6-dairy community digester (Scenario #2)

6 Dairy a3 2 3
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Table 1. Scenario #2 six-dairy community digester summary

Inputs and Outputs Pump Manure
Manure, ton/day 120.9
% QOrganic Substrate Added 30%
Organic Substrate, ton/day 36.3
Biogas Production, ft3/day 275,652
Methane Production, ft3/day 165,391
Net Generation Capacity, kW 727
Annual Generation, kWh/year 5,732,463
Financial Modeling Results

Capital Cost $3,565,487
Capital Cost per Cow $2,212
Equity (40%) $1,426,195
Debt (60%) $2,139,292
Average Annual EBITDA $674,419
Average Annual Pre-Tax Income $329,407
IRR (electricity sold at 5¢/kWh) 25.9%
Minimum Debt Coverage Ratio 2.37
Payback, years 4.0
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1.2 Scenario #4 - Meyers/Henrichs Two-Dairy Community Digester

Scenario #4 is a two-dairy community digester with just the Meyer and Henrichs dairies
supplying manure to the digester. The manure is transported about one-half mile from
one dairy to the other via pipeline. The community digester is assumed to be located at
one of the dairies. The equivalent of 533 milking cows supply about 40 tons/day of
manure to the digester.

We have assumed that both the Meyer and Henrichs dairies use sand bedding for this
scenario. This reduces the amount of manure available for biogas production and the
sand bedding also increases the capital cost of the system.

Figure 2 shows the impact of electricity price on the IRR for Scenario #4 with 10%, 20%
and 30% substrate added. Net tipping fee for this sensitivity is $25/ton. The scenario
with 10% substrate is not viable with electricity prices up to 10¢/kWh. The IRR equals
20% at about 9.0¢/kWh with 20% substrate; and the IRR equals 20% at 5.8¢/kWh with
30% substrate. This scenario is viable with 20 to 30% substrate added to the digester.

Figure 2. IRR vs. electricity price for 10%, 20% and 30% substrate (Scenario #4)

Meyers/Henrichs
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The capital cost of the Meyers/Henrichs community digester with pumped manure, 30%
substrate, a 30% grant, sand bedding, and electricity production, is about $1.3 million.
The details of the design and operation are shown in Table 2. The digester would

Y
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produce about 216 kW and 1.7 million kWh per year. With the electricity sold at
7¢/kWh, the IRR is 24.3% and the simple payback is 4.2 years.

Table 2. Scenario #4 Meyers/Henrichs community digester summary

Inputs and Outputs Pump Manure

Manure, ton/day 40.0
% Organic Substrate Added 30%
Organic Substrate, ton/day 12.0
Biogas Production, ft3/day 82,029
Methane Production, ft3/day 49,217
Net Generation Capacity, kW 216
Annual Generation, kWh/year 1,705,870

Electricity Production

Capital Cost $1,305,327
Capital Cost per Cow $2,449
Equity (40%) $522,131
Debt (60%) $783,196
Average Annual EBITDA $238,478
Average Annual Pre-Tax Income $112,169
IRR (electricity sold at 7¢/kwWh) 24.3%
Minimum Debt Coverage Ratio 2.29
Payback, years 4.2

1.3 Scenario #5 - Timmermann Area Four-Dairy Community Digester

Scenario #5 is a four-dairy community digester near the Timmermann dairy with manure
transported via pipelines and central electricity production. The equivalent of 1,634
milking cows supply about 123 tons/day of manure to the digester.

The results for the four-dairy community digester located near the Timmermann farm
(Scenario #5) are shown in Figure 3. With 10% substrate added, the IRR equals 20% at
about 6.4¢/kWh. The IRR is about 28% with 20% substrate and electricity at 5¢/kWh.
With 30% substrate the IRR is about 40% at 5¢/kWh.

This scenario is much better than the six-digester scenario (Scenario #2) because the
number of milk cows is slightly higher (1,643 versus 1,612), and the number of dairies is
less so the capital cost of the manure pumping system is less (5970,000 versus $1.85
million). This demonstrates the importance of including larger dairies in a community
digester project so that the capital cost per cow is minimized.
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Figure 3. IRR vs. electricity price for a 4-dairy community digester (Scenario #5)
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The capital cost of the scenario #5 community digester with pumped manure, 30%
substrate, 30% grant, manure bedding, and electricity production, is about $3.0 million.
The details of the design and operation are shown in Table 3. The digester would
produce about 741 kW and 5.8 million kWh per year. With the electricity sold at
5¢/kWh, the IRR is 39.4% and the simple payback is 2.6 years.

Table 3. Scenario #5 community digester summary

Inputs and Outputs Pump Manure
Manure, ton/day 123.2
% QOrganic Substrate Added 30%
Organic Substrate, ton/day 37.0
Biogas Production, ft3/day 280,953
Methane Production, ft3/day 168,572
Net Generation Capacity, kW 741
Annual Generation, kWh/year 5,842,703
Financial Modeling Results

Capital Cost $2,983,738
Capital Cost per Cow $1,816
Equity (40%) $1,193,495
Debt (60%) $1,790,243
Average Annual EBITDA $743,646
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Average Annual Pre-Tax Income $454,926
IRR (electricity sold at 5¢/kWh) 39.4%
Minimum Debt Coverage Ratio 3.12
Payback, years 2.6

1.4 Availability of Organic Substrate

Within a 60-mile radius of the study area (Breese, IL was used as the center of the
“study area”) there are approximately 86,035 tons of organic wastes produced each
year (236 tons/day). The most abundant organic resources are organic wastes from
supermarkets, grocery stores and restaurants within St. Louis County, St. Clair County
and Marion County. An organic feedstock supply of 30% for Scenario #5 (the
Timmermann area community digester) would require 37 tons per day or about 15% of
the organic waste produced in the area.

Tipping fees in the study area are generally in the range of $25-535/ton. Transportation
from the origin of the organic substrate to a digester in Clinton County must be
subtracted from the tipping fee to arrive at the net tipping fee to the digester project. If
we assume an average haul distance of 40 miles (the distance from downtown St Louis
to Breese, IL), and a transportation cost of $2.50 per mile and a truck capacity of 20
tons, the transportation cost is $5.00/ton. Using a range of $25-$35/ton for tipping fee,
less $5.00/ton for transportation, results in a net tipping fee range of $20-$30/ton. We
used a net tipping fee of $25/ton for the financial analysis with a sensitivity range of
$20-S30/ton.

1.5 Electricity Market

The supplier of power to Clinton County Electric Cooperative is Southern lllinois Power
Cooperative (SIPC). Avoided costs for SIPC are currently at $0.026 per kWh. If the project
meets SIPC’s requirements, SIPC stated that they are willing to provide a PPA for an
average purchase price of $0.045 per kWh for the project’s electricity.

1.6 Scenario #1 - Standalone, On-farm Digesters

Standalone, on-farm digesters were also evaluated. Digesters at dairies with 250, 500
and 1,000 cows were evaluated. The IRR versus electricity price sensitivity for the
standalone, on-farm digesters with 10% substrate addition and a 30% grant is shown in
Figure 4.

A 250 head dairy achieves a 20% IRR at about 10¢/kWh. A 500 head dairy has a 20% IRR
at about 7¢/kWh. A 1,000 head dairy has a 24% IRR at an electricity price of 5¢/kWh.
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The 250 head dairy will achieve a 20% IRR if the % substrate addition is increased to 20%
and the electricity price is about 6.5¢/kWh.

On-farm digesters are feasible with substrate addition and a 30% grant.

Figure 4. IRR vs. electricity price for standalone, on-farm digesters (Scenario #1)
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The details of the design and operation for the on-farm digester scenario are shown in
Table 4. The IRRs range from 8.6% for the 250 head dairy, to 32.6% for the 1,000 head
dairy. Economies of scale are clearly evident for a standalone, on-farm digester.

Table 4. Scenario #1 standalone, on-farm digester summary

Inputs and Outputs 250 Head 500 Head 1000 Head
Manure, ton/day 14.3 28.5 66.0
% Organic Substrate Added 10% 10% 10%
Organic Substrate, ton/day 1.4 2.9 6.6
Biogas Production, ft3/day 22,230 44,460 102,960
Methane Production, ft3/day 13,338 26,676 61,776
Net Generation Capacity, kW 59 117 272
Annual Generation, kWh/year 462,295 924,591 2,141,158
Financial Modeling Results

Capital Cost $398,143 $666,682 $1,258,050
Capital Cost per Cow $2,095 S1,754 $1,430
Equity (40%) $159,257 $266,673 $503,220
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Debt (60%) $238,886 $400,009 $754,830
Average Annual EBITDA 548,516 $108,239 $275,374
Average Annual Pre-Tax Income $9,990 $43,728 $153,640
IRR (electricity sold at 7¢/kWh) 8.6% 19.5% 32.6%
Minimum Debt Coverage Ratio 1.53 2.04 2.74
Payback, years 8.9 5.1 3.2

1.7 Recommendations

The following recommendations are made for the Client’s and stakeholders’

consideration:

1. Conduct a survey of dairies in the county to determine the level of interest in
and potential participation in a community digester project; determine preferred
business structure; determine more accurately the number and types of dairy
cows at each dairy; determine the type of bedding currently utilized and the
types of bedding that would be acceptable; and determine the current method

of manure management.

2. Negotiate a higher electricity price from SIPC. Identify optimum grid connection

points and any grid capacity issues.

3. Once a digester project is better defined and a project developer identified,

begin discussions with potential suppliers of organic substrate.

4. ldentify the best sites in the county for a community digester project based on

further modeling and analysis.
Develop a plan to identify a project developer/owner.

Develop a plan for project financing and to obtain grants and other financial

assistance.
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2.0 Introduction

Clinton County is one of the leading dairy producing counties within the State of lllinois.
The county is home to 16,646 head of dairy cows (2007 Census of Agriculture) which is
approximately 10% more than were recorded in 2002. During that same five year period
there was a significant reduction in the number of dairy farms (from 125 to 96),
equating to an average of nearly 175 head per farm, compared to 120 in 2002.

Water quality is a major concern within the county, with many miles of streams within
the western portion of the county listed as impaired within the lllinois Environmental
Protection Agency (IEPA) 303(d) listing. Concerns include excess phosphorous, bacteria,
and sedimentation. Agriculture, including livestock operations, is a contributing factor
towards these excessive nutrient and sediment loads.

An anaerobic digester could provide not only a safe method for managing dairy farm
manure, it may also provide for demonstration of anaerobic digestion technology as a
viable source of renewable energy with organic materials as feedstock. This project may
serve to educate and encourage those with an interest in developing this rapidly
growing area of the “clean economy.”

An advisory committee, representing the lllinois Environmental Protection Agency, the
US Environmental Protection Agency, the Association of lllinois Electric Cooperatives,
the University of lllinois at Chicago Energy Resources Center, the lllinois Green Economy
Network of the lllinois Community College Network, the Clinton County Soil & Water
District and local farmers was assembled to work towards the implementation of a
comprehensive feasibility study regarding the development of a community based
approach to manure management and methane recovery, that would be capable of
serving multiple farms, within western Clinton County.

2.1 Project Goals

The project goals defined by the project advisory committee are:

e To strengthen livestock industry while protecting water quality as related to
manure management

e Financially feasible — minimal cost to participating farms

e Refine manure so that the nutrients are separated and in a condensed form, so
farmers can use the nutrients their soil tests call for and as directed by their
nutrient management plans, while marketing any extra nutrients

e OQutlet for manure at times of the year when field and weather conditions are
likely to increase run off and impact to surface waters

e Reduction of greenhouse gases
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e Odor reduction

e Encourage regional collaboration and market development for renewable energy
technologies

e Provide opportunities for community education and the potential for related,
future employment

2.2 Project Initiation and Initial Site Visit

The Clinton County Community Digester Feasibility Study officially started on March 4,
2013. On March 11 Mark Yancey and Mike Flint traveled to Clinton County to meet with
the Clinton County SWCD, USDA NRCS, HeartLands Conservancy, and the three dairies in
the feasibility study. The three dairies that are participating in the feasibility study are
Henrichs Farms, LTC; Meyer Electric & Farm, Inc.; and J. B. Timmermann Farms, Inc. The
location of these three dairies and other dairies in Clinton County are shown on the
following map (Figure 5). Data collected from each dairy is summarized below.

Figure 5. Clinton County dairies
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2.3 Henrichs Dairy

Henrichs Farms, LTC is located at 19207 Ellwood Rd, Breeze IL. The dairy has 230 milking
cows and about 170 heifers, 400 total animals. Cows bed in sand (see Figure 6 below).
The milk barn is scraped every morning and flushed in the evening. Total flush water is
about 30,000 gallons per day. The dairy has a rolling screen separator (Figure 7). Manure
solids are stored in a covered shed (Figure 8). Manure and flush water are spread on the
fields as weather permits. Electricity is supplied to the dairy by the Clinton County
Electric Coop. Electricity use is about 18,000 kWh per month (25 kW average demand)
at 8.0¢/kWh. There are nine other dairies within one mile of the Henrichs dairy. The
closest natural gas line is about two miles and the closest substation is about % mile east
of the Hendricks farm.

Estimated manure production from the milking cows at the Henrichs dairy is 17.3 tons
per day. Manure production from the heifers is estimated to be 5.1 tons per day. Total
manure production is approximately 22.4 tons per day.

Figure 6. Sand bedding and scrape aisle
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Figure 7. Manure separator

Figure 8. Manure storage
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2.4 Meyer Dairy

Meyer Electric & Farm, Inc., located at 18718 Ellwood Rd, Breeze IL, is just south of the
Henrichs dairy. The dairy has 175 milking cows, 207 heifers and calves, and 13 dry cows,
395 total animals. Cows bed in straw (Figure 9). The milk barn is scraped twice per day.
Manure is scraped to a pit in the barn (Figure 10) and pumped to the lagoon (Figure 11).
The Meyer dairy has an automated system (a series of computer controlled gates and
IDs on each cow) that allows the cows to move from the bedding area, to the milking
parlor, to the feed area on their own (Figure 12). Once the cows are trained to use the
system, the cows are milked automatically without human intervention. Electricity is
supplied to the dairy by the Clinton County Electric Coop. Electricity use is about 18,000
kWh per month (25 kW average demand) at 8.0¢/kWh.

Estimated manure production from the milking cows at the Meyer dairy is 13.1 tons per
day. Manure production from the heifers is estimated to be 4.5 tons per day. Total
manure production is approximately 17.6 tons per day.

Figure 9. Meyer Dairy main barn bedding area
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Figure 10. Manure pit in main barn

Figure 11. Meyer Dairy lagoon
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Figure 12. Entrance to the milking parlor

2.5 Timmermann Dairy

J. B. Timmermann Farms, Inc. is located at 11601 S Germantown Rd, Breeze, IL. The
dairy has 850 milking and dry cows, 200 heifers and calves, 1050 total animals. Cows
bed in dewatered and composted manure (see Figure 15 and Figure 16) from one of the
lagoons (Figure 14). Dave’s is the only dairy in the area that utilizes this bedding system.
Barns are all flush, no scraping. Total flush water is estimated at 50-60,000 gallons per
day. Electricity is provided by Clinton County Electric Coop and electricity use is 43,840
kWh per month (61 kW average demand) at 9¢/kWh. The farm has a 175 kW diesel
backup generator. There is a 6-inch natural gas line along Germantown Rd in front of the
farm (owned by IL Power). The nearest substation is about 2.5 miles at Germantown.

Estimated manure production from the milking cows at the Timmermann dairy is 63.8
tons per day. Manure production from the heifers is estimated to be 6.0 tons per day.
Total manure production is approximately 69.8 tons per day.
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Figure 13. Timmermann dairy primary lagoon

Figure 14. Timmermann dairy secondary lagoon (screw press located in background)
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Figure 15. Screw press to dewater manure
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3.0 Clinton County Dairies

NEAtech collected data regarding the location and number of animals for 84 dairies in
Clinton County. The locations of the Clinton County dairies are shown in Figure 17 and
the dairies are listed in Table 5. The three study dairies are shown with blue dots in
Figure 17. Complete information regarding the dairies in Clinton County and the number
of animals at each dairy was difficult to obtain and there may be 5 to 10 dairies in the
county that are not included in the database. We were able to obtain the number of
animals for only about half of the dairies listed in Table 5.

Figure 17. Map of Clinton County Dairies
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Table 5. Clinton County Dairies

Dairy Name or Owner

Alan Timmermann
Allan Kleiboeker
Arentsen Bros. Dairy
Kenneth Becker
Kenneth Beckmann
Blue Mound DY Farm
Buehne Farms, Inc.

Y
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Street Address

8323 Old US Hwy 50
17330 County Farm Rd
6612 Hunter Rd

15131 Highline Rd
11901 State Route 161
7304 Cemetery Rd
8606 Main Street
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City
Breese
Carlyle
Albers
Carlyle
Bartelso
Trenton
Rose

Zip

62230
62231
62215
62231
62218
62293
62230
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Dairy Name or Owner

C.D. &R. Farms, Inc.
Carl Ottensmeier
Cindy Drees

Corey Hilmes

Dale & Aaron Hilmes
Dall Dairy

Dan and James Buehne
Dean Carrillon
Diekemper Brothers
Diekemper Dairy
Dodel Holsteins, Inc.
Duane Poettker
Dutch-Marie Dairy
Eugene Tebbe

Flat-Net Dairy
Four-Beck Dairy

Fuhler Brothers Dairy
Gebhart Farms
Heimann Farms
Henrichs Farms, LTC
Henrichs Feed and Farm, Inc.
Hilmes Dairy

Hilmes Dairy Farms
Darian Hilmes

Daryl and Duane Hilmes
Joseph Hilmes

Lester Huels
Huelsmann, Stanley G.

J. B. Timmermann Farms, Inc.

James Fuhler
Jansen Dairy Farm
Jeff Von Bokel
Jerome Richter
Kalmer Dairy
Kampwerth Brothers Dairy
Ken & Tom Schuetz
Kyle Hilmes Dairy
Leon Varel Dairy
Loepker Dairy Farm
Lueking Dairy Farm
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Street Address

7407 Breese Rd

2767 Otter Rd

10111 Breese Rd
17303 Jamestown Rd
14012 Spring Rd

5500 Highline Rd
20314 St. Rose Rd
21801 Stolletown Rd
17929 Flat Branch Rd
17017 County Farm Rd
13003 Ferrin Rd

6315 Dairyman Rd
22600 St. Rose Rd
8015 Highline Rd
18817 Emerald Rd
9504 Bartelso Rd
16408 St. Rose Rd
10620 Tank Rd

5616 Bill Hartz Rd
19207 Ellwood Rd
8105 Goodings Ford Rd
13100 Old U.S. Hwy 50
17424 Stolletown Rd
13635 Mosie Rd
13610 Emerald Rd
13515 Emerald Rd
16507 Emerald Rd
15700 Russland Rd
11601 S. Germantown Rd
8110 Wayne Rd

5500 Fall Rd

8313 Holy Cross Lane
22503 St. Rose Rd
2618 Airport Rd

14014 Varel Rd

12112 Hilmes Rd
14055 Huelsmann Rd
12201 Qil Field Rd
11211 S. Germantown Rd
23505 College Rd.

20

City
Breese
Trenton
Breese
Breese
Carlyle
Aviston
Highland
Carlyle
Carlyle
Carlyle
Carlyle
Trenton
Highland
Breese
Carlyle
Bartelso
Breese
Trenton
New Baden
Breese
Breese
Breese
Carlyle
Carlyle
Carlyle
Carlyle
Carlyle
Trenton
Breese
Trenton
Damiansville
Breese
Highland
Baden
Carlyle
Breese
Carlyle
Bartelso
Breese
Centralia

Zip

62230
62293
62230
62230
62231
62245
62249
62231
62231
62231
62231
62293
62249
62230
62231
62218
62230
62293
62265
62230
62230
62230
62231
62231
62231
62231
62231
62293
62230
62293
62215
62230
62249
62265
62231
62230
62231
62218
62230
62801
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Dairy Name or Owner
Lyle Michael

Meyer Electric & Farm, Inc.
Mondt Dairy

Net-A-Way Farms

Paul Bergmann

Paul Bruns

Potthast, Daniel Q.

R & B Ottensmeier Dairy
R.D. Farms by D & D Thole
Randal Pingsterhaus
Randy & Michelle Buehne
Ranz, James C.

Ratermann, Jerry W. or Rita E.

Richard Buss

Richter Farms

Rick Ratermann
Ronald and Gary Wessel
RTS Farms, Inc.

S & L Dairy
Schomaker Farms
Schomaker Farms #2
Schrage Dairy

Thole Ag Inc

Thole Farms

Thole, Ronald E and Jeanne R.

Tholeville Dairy, Inc.
Tom Hemker Dairy Farm
Trame

Triple V Farms, Inc.
Triple V Farms, Inc.
V B Family Farms
Varel Dairy, Inc.
Venhaus Dairy

Von Bokel Dairy
Vonder Haar
Wayne Deiters
Wilken, John
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Street Address

25420 State Route 161
18718 Ellwood Rd
3801 Rocky Ford Rd
5430 Court Rd

12011 Pioneer Rd
8501 Wesclin Rd
11602 Goodings Ford Rd
17106 Jamestown Rd
19101 Jamestown Rd
7429 Highline Rd
20020 St. Rose Rd
13601 Ranz Rd

13800 Bluff Rd

11812 Linden Grove Rd
14113 St. Rose Rd
7614 Old State Rd
26307 Hugo Rd

8601 Breese Rd

15417 St. Rose Rd
16617 County Farm Rd
14707 Flat Branch Rd
18600 St. Rose Rd
5202 Strieker Rd
17435 County Farm Rd
1505 Otter Rd

6403 Old State Rd
11311 Pioneer Rd
20700 Low Bridge Rd
19503 Ellwood Rd
20203 Ellwood Rd
17110 Dierkes Rd
7300 Twin Levee Rd
4425 Rocky Ford Rd
15922 St. Rose Rd
19819 Emerald Rd
400 So. Walnut St
15615 William Rd

21

City
Centralia
Breese
Aviston
Germantown
Bartelso
Germantown
Carlyle
Breese
Breese
Breese
Highland
Trenton
Breese
Breese
Breese
Breese
Centralia
Breese
Breese
Carlyle
Carlyle
Breese
Aviston
Carlyle
Trenton
Aviston
Bartelso
Breese
Breese
Breese
Carlyle
Bartelso
Germantown
Breese
Carlyle
Breese
Carlyle

Zip

62801
62230
62216
62245
62218
62245
62231
62230
62230
62230
62249
62293
62230
62230
62230
62230
62801
62230
62230
62231
62231
62230
62216
62231
62293
62216
62218
62230
62230
62230
62231
62218
62245
62230
62231
62230
62231
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4.0 Manure Management

4.1 Current Manure Application Practices

Dairy manure has a solid and liquid component (effluent). Solid manure is a good source
of nutrients that can be added back to the soil. All three farms in the study land apply
the manure from their operations for recycling of the nutrients. The solid manure at all
three farms in the study are applied by box spreaders (Figure 18). Box spreaders are
used to transport and spread manure bound by a high enough bedding content that it
can be piled into a heap. These spreaders can be used for semi-sold material, but a solid
endgate must then be mounted in front to obstruct the manure from flowing out.

Figure 18. Box spreader being used for spreading manure

One of the main complaints from dairy operations is the release of odorous gases. Odor
derived from manure is caused by the production of odorous gases and volatile organic
compounds (VOCs). The VOC are organic acids and they evaporate easily. Under ideal
anaerobic conditions, manure is degraded by acid-forming microorganisms into volatile
organic compounds. These compounds are further metabolized by methane-producing
bacteria into methane, carbon dioxide, and water, which are odor-free compounds. If
conditions are not correct for methane bacteria, excess volatile organic compounds are
generated.

Warm temperatures increase the microbial activity in manure storage structures, which
usually results in odorous compounds being generated. Once the odorous compounds
are generated, exposure of manure to the air will facilitate their release. A large contact
surface area between the air and the manure will result in more odors being released.

Disturbance of manure, such as agitation prior to application and wind blowing over the
surface of the manure, will increase odor emission as well. Dry air will also enhance
evaporation of odorous volatile organic compounds. In short, odor emissions are
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affected by manure surface area, airflow, air temperature, relative humidity, and the
type of manure storage and treatment system.

Once the odorous compounds are emitted, wind or warm air rising during the day will
help transport and disperse odors. Therefore, the best way to avoid or minimize odor
release from the liquid effluent is to keep it as close to the soil surface as possible. One
way to do this is to use drag lines. All three farms in the study apply the effluent via drag
lines as shown in Figure 19 and Figure 20. The use of drag lines are recommended for
odor control.

Figure 19. Drag lines used to spread liquid fertilizer from lagoons

Figure 20. Using drag lines for land application of manure
M L4
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4.2 Manure Application Practices with Anaerobic Digestion

Changes in manure application practices with an on-farm or community digester can be
relatively minor or more significant depending upon the processing selected for the
digestate (the liquids and solids leaving the digester). The digester will convert
approximately 25% of the manure solids to biogas so the total amount of solids will be
reduced by about 25%. The anaerobic digestion process also breaks down the solids in
the manure into smaller particles. Nutrients (NPK) will pass through the digester and
their ultimate fate depends upon the processing of the digestate. If the digestate is
simply returned to the dairy’s lagoon, the solids will be reduced 25% and the nutrients
will be unaffected. With the reduction in solids and solids particle size, more of the
digestate can be applied using a drag line.

With a community digester the digestate will be a mixture of the digested manure from
all of the dairies supplying manure to the digester. If organic substrate is added to the
manure, the digestate will be a mixture of the manure and organic substrate, less the
solids that are converted to biogas. The digestate would be returned to each dairy in
proportion to the amount of manure supplied by each dairy unless other arrangements
are made for the return of the digestate.

4.3 Nutrient Recovery Techniques

Because of intensive livestock production and limited amounts of farmland for manure
application in Clinton County, phosphate pollution in the area is an issue. Reduction of
nutrients returned to the dairy farm may be desirable to reduce soil levels of
phosphates and nitrogen. Anaerobic digestion of dairy manure provides an opportunity
to reduce the nutrients in the digestate resulting in reduced amounts PKN returned to
the field.

The technology exists to remove ammonia and phosphorus from digestate following an
anaerobic digester. These technologies include dissolved air floatation, gravity belt
thickening, decanting centrifuges, and ammonia stripping. The challenge is to identify
the best technologies to minimize the operational costs and to maximize the recovery of
nutrients in a usable and valuable form.

Separation of the digestate into a liquid stream and a solid stream by means of dissolved
air floatation, a belt filter press, or a centrifuge is typically the first step in a nutrient
recovery system. Different conditioning processes to pretreat the raw digestate are
used to achieve a more efficient separation. The conditioning process (e.g. addition of
polymers) before separation makes it possible to retain nearly all of the suspended
solids in the solid fraction, as well as up to 98% of the phosphorus and 94% of the COD.
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The ammonia remains in the liquid fraction while the organically bound nitrogen is
mainly present in the solid fraction. Mechanical separation can produce an end product
(i.e. the solid fraction) with significantly higher nutrient concentrations than the raw
digestate. The degree of liquid-solid separation of the digestate and/or the amount of
digestate solids returned to the farm can be adjusted to provide the required amount of
phosphorus to the farm.

Nitrogen is recovered from the digestate liquid fraction using ammonia stripping.
Ammonia (NHs) is stripped from the liquid stream by blowing air or steam through the
liquid fraction in a packed tower. For optimal ammonia removal, the pH of the liquid
fraction should be about 10 and the temperature around 70°C (Lemmens et al., 2006).

During stripping of the digestate liquid fraction, there is the risk of scaling and fouling of
the stripper packing material. To avoid scaling, a lime softening step can be used before
stripping, which removes a large part of the Ca, Mg, carbonic acids and carbonates and
increases the pH. To avoid fouling, it is important that during digestate liquid-solid
separation as many suspended solids as possible are retained in the solid fraction.
Nonetheless, it is unavoidable that the packing material will have to be cleaned
periodically. The strip gas, which is rich in ammonia and volatile organic matter, is then
put in contact with a sulfuric acid solution which produces ammonium sulfate.

Separation techniques for digestate are well-developed. Different types are available on
the market, including screw presses, belt filter presses, and centrifuges. Dissolved air
floatation is another traditional liquid-solid separation technique that can be used for
digestate processing. Ammonia stripping is developed on a full-scale but is not yet
frequently used for digestate treatment.

Unfortunately, anaerobic digestion by itself does not address the issues of nutrient
recovery and concentration. Fair Oaks Dairy Farm (Fair Oaks, IN) has effectively
operated advanced waste treatment systems that are able to effectively concentrate
one of the nutrients, phosphorus, utilizing dissolved air floatation and decanting
centrifuge technology. Recent advances in the area of ammonia recovery have shown
promise but require the removal of as many suspended solids as possible.

An example of nutrient recovery for the community digester scenario in the
Timmermann dairy area discussed later in this report (scenario #5) using data from Fair
Oaks Dairy Farm was developed. Fair Oaks has conducted extensive testing of various
solid-liquid separation technologies and measured the nutrient recovery of each
technology. The preferred method of nutrient recovery is shown in Figure 21.
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Approximately 46,400 gallons per day of digestate is first passed through a slope screen
(SS; in Figure 21) to remove course solids. The digestate then flows to a dissolve air
flotation (DAF) system that removes additional solids. Total solids removal is about 90%;
phosphorus and potassium recoveries are 82% and 25%, respectively. For scenario #5 (a
1,643 head community digester), the amount of phosphorus and potassium recovered
from the digestate is approximately 40 tons/year and 17 tons/year, respectively.

Following the DAF, the now mostly solids free digestate stream goes to an ammonia
stripper. The ammonia stripper removes about 85% of the nitrogen in the digestate or
about 250 tons/year of nitrogen is recovered. The now nearly solids free and ammonia
free digestate is returned to the farm lagoons for application to the fields. The nutrient
removal efficiencies stated here can be adjusted to return more nutrients to the farm if
required by the farm’s nutrient management plan.

Figure 21. Example nutrient recovery flow diagram

o -> Solids
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The capital and operating costs for the above example nutrient recovery system were
estimated for the digestate from a 1,643 head community digester (scenario #5). The
capital and operating costs are shown in Table 6.

The capital cost of the nutrient recovery system is estimated to be $445,500. We have
assumed that the decanting centrifuge will be leased and the lease cost is included in
the annual operating costs. The cost of the ammonia recovery system is estimated to be

$338,000 and the capital cost of the solids separation equipment is estimated to be
$107,500.

The annual operating costs are estimated to be $445,831 (not including debt payments).
This consists of $280,821 for the ammonia recovery system and $165,011 for the solids
recovery equipment. Annual loan payments are estimated to be $34,617 based on a
loan for 60% of the capital cost ($267,300) at 5% annual interest and a 10 year term.

ech 26

new energy aitematives



Clinton County Community Manure Management and Methane Recovery Feasibility Study

Table 6. Example nutrient recovery system capital and operating costs

Nutrient Recovery System Capital Cost

Ammonia Recovery System $291,000
External Heat Recovery Systems (Effluent and Air) $47,000
Ammonia Recovery System Total $338,000
DAF Solids Thickening System $100,000
Decanting Centrifuge Dewatering System (leased) S0
Building and Concrete for Thickening and Dewatering $7,500
Thickening and Dewatering System Total $107,500
Total Nutrient Recovery System Capital Cost $445,500

Operating Cost

Ammonia Recovery System Sulfuric Acid and O&M $99,421
Utilities for Ammonia Recovery System @ $0.08/kWh $181,400
Ammonia Recovery System Total $280,821
DAF Solids Thickening System Polymer + O&M $40,880
Decanting Centrifuge Dewatering System O&M $105,840
Utilities for Thickening and Dewatering @ $0.08/kWh $18,291
Thickening and Dewatering System Total $165,011
Nutrient Recovery System Cost of Goods Sold (COGS) $445,831

Loan Payment

Loan amount, 60% of capital cost $267,300
Annual Interest Rate 5%
Loan Term in Years 10
Annual Loan Payments $34,617

The estimated annual revenue and net income for the example nutrient recovery
system are shown in Table 7. The estimated revenue from ammonia sulfate sales is
$102,000 per year. Estimated revenue from the nutrients in the solids stream is
$185,800 per year. The avoided cost of solids application to fields is $39,312. Then
estimated total annual nutrient recovery system revenue is $327,312.

The estimated net annual revenue is negative, however, at -5153,136. Revenues were
estimated with a nutrient value of $S600 per ton. The nutrient value would have to
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increase to $1,100 per ton of NPK for the nutrient recovery system to break even (zero
net income).

The challenge for a community digester in Clinton County would be to achieve optimal
recovery and recycling of nutrients from the digestate in a cost effective and sustainable
manner while meeting the nutrient needs of the farms that provide manure to the
digester.

Table 7. Example nutrient recovery system revenue and net income

Nutrient Recovery System Revenue

Ammonia Recovery System Revenue
Ammonium Sulfate 40% Liquid (0.4 gal/cow/day) $102,200
Ammonia Recovery System Total $102,200

Thickening and Dewatering System Revenue

Nutrient Sales @ $S600/Ton $185,800
Avoided Sludge Application Costs $39,312
Thickening and Dewatering System Total Income $225,112
Nutrient Recovery System Revenue $327,312

Cash Flow Summary

Nutrient Recovery System Cost of Goods Sold (COGS) $445,831
Loan P&I Payments @ 5% for 10 years $34,617
Total Annual Payments $480,448
Nutrient Recovery System Revenue $327,312
Net Revenue (Loss) ($153,136)

4.4 On-Farm Manure Management Costs

A spreadsheet of manure management costs for a 500 head dairy was developed based
on the actual costs of traditional manure management versus manure management
with a digester at a Midwest dairy. Costs include the following:

e manure collection

e handling of manure and bedding

e manure treatment

e value of manure and biogas products
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For each cost category equipment cost, depreciation, interest expense, labor, benefits,
maintenance, utilities and fuel costs were considered. Total annual costs are estimated
as well as cost per cow per year. The results are summarized in Table 8 and the detailed
calculations are shown in Table 9. All costs per cow discussed below are costs per cow
per year.

The manure collection costs are $73.26/cow for the traditional scraped system and
$114.81/cow for the digester. Handling of manure and bedding (sand) cost is
$373.11/cow for the scraping and $111.44/cow for the digester. Manure treatment is
$14.52/cow for scraping and $311.27/cow for the digester. Value of manure for the
scraped system is $42.86/cow and the value of the manure, electricity and carbon
credits for the digester is $131.38/cow.

Table 8. Summary of estimated manure management costs for a 500 head dairy

Manure Management Cost

(cost/cow/year) Scraped System Anaerobic Digester
Collection Cost $73.26 $114.81
Handling Cost $373.11 $111.44
Treatment Cost $14.52 $311.27
Total Annual Cost $460.88 $537.52
Total Annual Return $42.86 $131.38
Total Annual Cost less Return $418.03 $406.14

AD Cost vs. Scraped $(11.89)

The total annual cost of manure management for the scraped system is $418.03/cow
and $406.14/cow for the digester. The digester results in an overall reduction of manure
managements costs of $11.89/cow.

The future of nutrient management and regulation over the next 10 years is very
uncertain. The increased awareness of the environmental impact of airborne emissions
and excess nutrients on our waterways and the receiving bodies of water will surely
result in increased regulation and tightening of controls. As new technologies become
more available and affordable the pressure to mandate their application will increase.
Various programs designed to provide incentives for the use of advanced nutrient
removal technology in the agricultural sector may prove to be a source of significant
income and cost savings to the industry. At the same time, in the absence of incentives,
this technology may be regulated and the resulting costs could be difficult to bear for
those who are not prepared. The design of any system requires flexibility and
expandability to meet the future demands.
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A simple calculation of 2% annualized inflation will increase the cost of manure
management by about 22% over 10 years. Three percent annual inflation would
increase the current costs by about 34%. Additional cost for regulatory compliance and
reporting could more than double the increased costs. A conservative estimate is that
the cost of nutrient management in a traditional system in ten years will be 150% of
today’s cost (this is about 4% annual inflation of nutrient management costs).
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Table 9. Manure management costs

500 Cow Freestall Dairy - Traditional Scraped Cost vs. Digester Cost (Based on Actual Expenditures and Income Midwest Dairy)

Manure Collection

Scraped System

Anaerobic Digester

Equipment Depreciation
Yearly Interest
Equipment Cost Per Year

Labor

Payroll Taxes

Insurance

401 K

Shop R & M

Gas & Oil

Manure Collection Overhead
Total Collection

Collection Cost / Cow

$
$
$

P 0 th P P P P P B

4,689
4,689

18,170
2,189
2,907

145
2,613
5,913

31,938

36,628
73.26

© O &PH

€A A P P P P B BB

9,198
2,989
12,187

18,170
2,189
2,907

145
3,920

17,885

45,217

57,404

114.81

Manure & Sand Handling

Scraped System

Anaerobic Digester

Equipment Depreciation
Yearly Interest
Equipment Cost Per Year

Labor

Payroll Taxes

Insurance

401 K

ShopR& M

Gas & Ol

Manure Emergency

Manure Handling Overhead
Total Handling

Handling Cost / Cow

$
$
$

$
$
$
$
$
$
$
$
$
$

53,541
2,900
56,441

29,540
3,560
4,726

236

19,307

19,103

53,641

130,113
186,554
373.11

$
$
$

P nh P LB B P B P

20,274
3,294
23,568

15,429
1,859
2,469

123
2,500
9,771

32,151

55,719

111.44

Continued next page
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Scraped
Bobcat Rental: 1 Unit / Dairy * $1,256 / mo.
No Interest on rented equipment
Same as Bobcat Rental

0.6 Laborer * $10.00 /hr * 8 hrs/day * 365 days
Labor * 12.05% (Based on actual)

Labor * 16% (Based on actual)

Labor * 0.8% (Based on actual)

$218 * 12 months

1 unit * 2.6 hrs/day * 1.8 gal./hr. * $3.50 /Gal * 365 days
Sum of Labor, Taxes. Insurance, 401K, R&M, Gas & OIl

Manure Collection Overhead + Lease Per Year

Total Equipment Value / 5 Years Expected Life
Median Equipment Value * 6.5% Interest
Leased Equipment Value + Yearly Interest

Based on actual

Labor * 12.05% (Based on actual)

Labor * 16% (Based on actual)

Labor * 0.8% (Based on actual)

Based on actual

Based on actual

Based on actual

Labor+Taxes+Ins+401K+R&M+Gas & Oil+Emergency
Manure Handling Overhead + Lease Per Year

31

Digester
1 mixer wagon & 1 tractor @ $215,000 with 5 year life
8.5% Interest per year.
Value + Interest

0.6 Laborer * $10.00 /hr * 8 hrs/day * 365 days

Labor * 12.05% (Based on actual)

Labor * 16% (Based on actual)

Labor * 0.8% (Based on actual)

$327 * 12 months

1 unit * 2 hrs/day * 7 gal./hr. * $3.5 /Gal * 365 days

Sum of Labor, Taxes. Insurance, 401K, R&M and Gas & Qil.
Manure Collection Overhead + Lease Per Year

(0.6 Trucks @ $38000 for Silage+1 Solids Conveyor System
@ $100,000) / 5 Year Lease

$54000 * 8.5% Interest

Leased Equipment Value + Yearly Interest

0.4 Drivers * $10.00 / hr. * 12 hrs. / day * 300 days
Labor * 12.05% (Based on actual)

Labor * 8.8% (Based on actual)

Labor * 0.8% (Based on actual)

Total Leased Equipment Value * 10%

0.4 Units * 12 hrs. / day * 8 gal / hr. * 300 days * $0.95
The digester should eliminate emergency expenditures.

Labor + Taxes + Ins + 401K + R&M + Gas & Oil + Emergency

Manure Handling Overhead + Lease Per Year
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Manure Treatment Scraped System Anaerobic Digester Scraped Digester

Total System Cost $ 72,597 $ 466,694 Added storage and pivot costs 1 unit * $1338000+$93000 additional storage & pivot costs
Yearly Loan Payments $ 7,260 $ 46,669 $622000 @ 5.0% Annual Interest Rate for 10 years
Labor $ $ 68,811 (1 Hourly @ $15.00 * 3.7 hrs. * 365 days + $10,000)
Payroll Taxes $ $ 8,292 Labor * 12.05% (Based on actual)

Insurance $ $ 11,010 Labor * 8.8% (Based on actual)

401 K $ $ 550 Labor * 0.8% (Based on actual)

Supplies $ $ 913 # cows * $0.005 per day * 365 Days

Utilities $ $ 6,257 Electrical Usage based on Site 2 loading

Shop R & M $ $ 13,135 Total System Cost * 2.5%

Manure Treatment Overhead $ - $ 108,968 Labor + Taxes + Insurance + R&M

Total Treatment $ 7,260 $ 155,637 Total Collection + Total Handling + Total Treatment Yearly Loan Payment + Manure Digestion Overhead
Treatment Cost / Cow $ 14.52 $ 311.27 Total Collection + Total Handling + Total Digestion
Total Annual Cost $ 230,441 $ 268,760

Total Annual Cost / Cow $ 460.88 $ 537.52

Return Scraped System Anaerobic Digester

Value of Manure $ 21,429 $ 18,693 Calculated Replacement Cost Using Chemicals Calculated Replacement Cost Using Chemicals
Value of Biogas Electricty $ - $ 34,999 There is no Current System return for electricity See Calculation

Value of Energy Credits $ $ - There is no Current System return for heating $0.02 credit per kWh if all gas converted to electricity
Value of Soil Compaction $ $ - 5% reduction in cost for corn silage and haylage
Value of GHG Credits $ - $ 12,000 # cows * 4 credits/cow * $6.00/credit

Total Return $ 21,429 $ 65,692 Value of Manure + Value of Electricity + Value of Heat Value of Manure + Value of Electricity + Value of Heat
Total Return / Cow $ 42.86 $ 131.38

Total System Cost less Return  $ 209,013 $ 203,068 Total Annual Cost - Total Return of System Total Annual Cost - Total Return of System

Total System Cost vs. Current $ (5,945)

Total Annual Cost per Cow $ 418.03 $ 406.14

AD Cost / Cow vs. Scraped $ (11.89)
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5.0 Organic Substrate Market Analysis

Animal manure is the most widely recognized feedstock for anaerobic digesters but it
provides a relatively small amount of biogas per pound of material when compared with
other potential feedstocks. The reason is cows have removed much of the nutrient and
energy value of the feed they consumed before their manure waste reaches an
anaerobic digester. Therefore, combining animal manure with other organic substrates
greatly increases biogas production and helps to make the use of digesters significantly
more feasible than using animal waste alone. This is called co-digestion.

Co-digestion is a process in which additional organic waste materials such as
carbohydrates and energy rich fats, oils, and grease (FOG) and/or food wastes are added
to the digester with the dairy manure. In addition to diverting food scraps, FOG and
other organic wastes from landfills and sewer lines, these high-energy materials typically
have at least three times the methane production potential of manure. The biogas
production potential correlates to the amount of energy that the material produces
when digested anaerobically. Table 10 shows the biogas potential of numerous organic
feedstocks.

Table 10. Various Organic Feedstocks and their Biogas Potential

Biogas Yield
Substrate (m?® per metric ton)
Fats and Grease 961
Bakery Waste 714
Food Scraps 265
Corn Silage 190
Grass Silage 185
Green Clippings 175
Brewery Waste 120
Chicken Manure 80
Potato Waste 39
Pig Manure 30
Cow Manure 25

Source: Basisdaten Biogas Deuthchland, Marz 2005: Fachagentur Nachwachsende Rohstoffe e. V.

Food wastes are rich in organic matter and are troubling in landfills as they release
methane, a potent greenhouse gas. Energy generation, including anaerobic digestion, is
an industrial use of food wastes (Figure 22). Several municipalities across the United
States offer either household or commercial collection of food wastes. In addition, there
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are many private organic recycling companies across the United States collecting and
receiving organic wastes.

One of the environmental advantages of capturing and utilizing the local organic
feedstocks for anaerobic digester is that GHG emissions derived from their
decomposition is controlled and utilized for renewable power production. Organics that
are landfilled will eventually release their GHG emissions, mainly methane, one of the
strongest GHGs, into the air. Therefore their use in AD systems diminishes the
environmental damages caused by methane release. Additionally, the diversion of
organics into local landfills will permit a longer lifespan for the landfill.

Figure 22. Food Recovery Hierarchy

Source Reduction

Feed Hungry People

Feed Animals

Source: U.S. Environmental Protection Agency

Food wastes have high moisture content and are often the wettest component of
household garbage (Table 11). It is a high-quality organic energy source that can be
mixed easily with other organic materials. The energy content in the resource is a
function of the type of food waste but usually ranges between 1,500 and 3,000 BTU per
pound of waste. The energy content determines how much energy can be produced
from a feedstock. According to EPA, food wastes are the top material sent to landfills
and only 2.5% are diverted annually. A University of Texas study estimates U.S. food
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wastes could be diverted from landfills to produce 4,900 trillion BTU of energy.! Table
11 lists some food waste characteristics.

Table 11. Food Waste Characteristics

Food Waste Characteristics
Moisture content 70%
Energy content 1,500 - 3,000 Btu/lb
Density 2,000 Ib/cubic yard

Many different facilities produce significant food waste volumes including food
manufacturers, restaurants, hospitals, universities, and supermarkets. Hospitals and
universities produce similar wastes streams comprised of typically 50% fruit/vegetables
and 50% protein (meat, fish, and poultry) and baked goods. Restaurant food waste
exhibits more variability in composition. Restaurants preparing food as it is ordered are
likely to generate largely fruit and vegetable wastes with minimal amounts of bakery,
sugar, starch, and dairy products. Supermarket waste is mostly produce (90%) with
small amounts of bakery, seafood, and deli wastes. Supermarket meat wastes are
generally collected by rendering facilities.

Management of the organic feedstock will be the responsibility of the digester owner
and may be contracted to a third party that specializes in the management of organic
wastes for digester projects. The dairy owner would not be responsible for the
management of the organic substrate unless the dairy owner was also the owner of the
digester, in which case the management of the substrate could still be contracted to a
third party. The third party fee for substrate management would normally be in the
range of 15% to 20% of the tipping fee for the substrate.

5.1 Methodology

The substrate study evaluated the food waste generators within a 60-mile radius of the
study area (approximately centered on Breese, IL). This included the counties of Clinton,
Madison, St. Clair, Marion, Washington, Bond, Perry, Randolph, Jefferson, Montgomery,
and Fayatte in lllinois. Counties in Missouri included St. Louis, St. Charles and Jefferson.

A previous study conducted in Massachusetts evaluated the amount of organic sources
available in the State of Massachusetts.” That study derived formulas to theoretically

! cullar, A.; Webber, M. “Wasted Food, Wasted Energy: The Embedded Energy in Food Waste in the
United States.” University of Texas, July 2010. Accessed January 7, 2013:
http://pubs.acs.org/doi/pdf/10.1021/es100310d
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guantify food waste generated by various industries. These formulas were utilized in
this study to quantify potential organic feedstock amounts from food manufacturers,
supermarkets and grocery stores, restaurants, universities and hospitals. This study uses
the same calculation for food manufacturers, grocery stores, and restaurants assuming
3,000 pounds of waste each year per employee. Food manufacturers included
producers such as animal food, bakeries, dairy products, grain processing, oil processing,
chocolate manufacturing, vegetable and fruit processing, frozen foods, animal
slaughtering, seafood processing and snack food manufacturing.

Restaurants considered were full service restaurants. Universities considered were
those with enrollments of 4,000 or more. Food wastes from universities with dining halls
were based on the number of students and meals per year. Food wastes from hospitals
were estimated using number of beds. Only hospitals with inpatient services and with
25 beds or greater were considered for the study. The formulas for the industries
mentioned are as follows;

Food manufactures and grocery stores: Organic food wastes (lbs/year) =
number of employees x 3,000(Ibs/employee/year

Restaurants: Food waste (lbs/year) = Number of employees x 3,000
Ibs/employee/yr

Hospitals: Food waste (lbs/year) = # of beds x 5.7 (meals/bed/day) x 0.6 lbs
(food waste/meal) x 365 (days/year)

University: Food waste (Ibs/year) = # of students x 0.35 Ibs (food waste/meal) x
405 (meals/student/year)

The Census Bureau identifies types of businesses using numerical codes known as the
North American Industry Classification System (NAICS). The Census Bureau contains a
database which quantifies and classifies industries by county based on the NAICS code
and provides information on the number of establishments by industries and range of
number of employees. The database is known as County Business Patterns.? This study
evaluated business categories including food manufacturing, supermarkets and grocery
stores, restaurants, hospitals and universities. Only facilities with 10 employees or more
were included in the evaluation. Smaller facilities were eliminated due to the
expectation of low volumes and insufficient staff to separate wastes.

2 “|dentification, Characterization, and Mapping of Food Waste and Food Waste Generators in
Massachusetts.” Draper/Lennon, Inc. Massachusetts Department of Environmental Protection, September
2002.

3 http://www.census.gov/econ/cbp/index.html
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NAICS reports the number of facilities for a particular type of establishment for several
categories of employment size. Because exact number of employees per establishment
is unknown, the average number of employees per employment class size was used. As
an example, there are nine grocery stores in Madison County with between 10 and 19
employees. The average employment in this category is 14.5 jobs leading to estimated
employment at these nine stores of 130.5 total employees.

5.2 Estimated Local Food Waste Generation

Table 12 shows the number of food waste generator facilities by industry and county. It
is evident that the county with the most facilities by far is St. Louis County. St. Louis
County has 36 food manufacturers with ten employees or more while St. Clair County is
the Illinois County with the most at twelve. Clinton County has two food manufacturers.

St. Louis County contains 107 supermarkets and groceries and over 500 full service
restaurants making it an excellent county for food waste sources. Madison County has
over 100 restaurants and 32 supermarkets making it a viable county for food waste
procurement. St. Clair County also has a significant number of supermarkets and
restaurants numbering 26 and 87, respectively.

Total tons of organic waste sources within a 60-mile radius from all sources studied total
86,035 tons per year (Table 13). The largest source of food waste in the study area is
supermarkets and grocery stores. This is followed by restaurants, universities, hospitals
and food manufacturers. The quantity of food source by industry is tied to the quantity
of facilities and not output by facility type, as supermarkets and restaurants outnumber
other facilities by a significant amount. St. Louis County and St. Clair County again
distinguish themselves by the potential quantity of organic sources available. St. Clair is
adjacent to Clinton County and its eastern border is approximately 10 miles from the
study site. The quantity of organic sources available in St. Clair County is due to its
proximity to the St. Louis metropolitan area. Madison County also shows a significant
amount of organic materials derived from the number of supermarkets and restaurants.

The majority of the four-year colleges and universities in the area are located within St.
Louis County. The greater St. Louis area contains more than a dozen four-year
universities and colleges. Total student enroliment for those institutions is 126,516 and
food resources from these are estimated to be approximately 14,000 tons per year.

* http://www.stlrcga.org/x513.xml
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Table 12. Number of facilities by industry with ten employees or more

lllinois Counties Missouri Counties
Clinton | Madison | St. Clair | Marion | Washington | Bond | Perry | Randolph | Jefferson | Montgomery | Fayatte Total St. Louis | St. Charles | Jefferson | Total
Organic Feedstock Source
Food manufacturers 9 12 2 1 0 1 5 0 3 35 36 4 3 43
Supermarkets/Grocery Stores 32 26 6 4 1 4 4 4 5 96 107 30 21 158
Restaurants 13 106 87 11 3 5 7 16 18 10 7 283 508 161 63 732
Hospitals 1 5 2 2 0 1 0 3 1 0 15 20 2 27
Universities 1 5 2 0 1 0 3 1 0 15 31 2 33
Table 13. Annual tons of organic feedstocks by industry and county
States and Counties Food manufacturers Supermarkets | Restaurants | Hospitals | Universities | Total
lllinois
Clinton 251 293 112 53 709
Madison 825 3,426 2,691 547 7,489
St. Clair 2,695 2,996 2,541 527 4,538 13,296
Marion 44 281 112 254 690
Washington 65 95 0 0 161
Bond 0 112 112 26 250
Perry 52 207 112 16 386
Randolph 35 297 224 137 692
Jefferson 0 336 374 16 725
Montgomery 0 237 112 26 375
Fayette 58 110 0 16 183
Missouri
St. Louis 783 17,147 15,884 4,477 8,967 47,259
St. Charles 87 4,523 4,185 293 567 9,655
Jefferson 65 1,957 1,494 649 4,165
Total 4,959 32,016 27,951 7,037 14,072 86,035
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Within the 60-mile radius of the study site there are 17 Wal-Mart Supercenters and 7
Sam’s Clubs. Figure 23 below indicates the location of the Wal-Mart’s and Sam’s Clubs
within a 60 mile radius of the project. Additionally, in the 60 mile radius there are 29
Schnucks grocery stores belonging to the Schnucks Grocery Store chain which can
provide significant organic resources to the project.

The Wal-Mart food waste is hauled by local private haulers and in some instances
composted and the rest landfilled. Schnucks was contacted but they would not provide
any further details than to state that they minimize the amount of food waste they
generate. NEAtech contacted several waste haulers in the area to derive the potential
tipping fee for the project. Merrell Brothers is a biosolids management company that
hauls organic waste in the St. Louis area at $20 per ton. Waste Management was also
previously contacted and it hauls organic waste in the region at the same fee.

Figure 23. Locations of Wal-Mart and Sam’s Clubs within 60 miles of the study site
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5.3 Potential Organic Substrate Suppliers

Organic Solution Management (OSM) utilized its proprietary organic waste database to
produce a list of approximately 60 potential organic substrate suppliers in the study
area. Table 14 lists a number of large organic waste generators in the area that can be
contacted to obtain future organic substrate supply contracts. Many are large food
processors.
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Table 14. Potential organic substrate suppliers in the study area

Clinton County Community Manure Management and Methane Recovery Feasibility Study

Primary

Employees At

Company Name Primary Address Primary County State Web Address Line Of Business This Location
Anheuser-Busch Companies, Inc. 1 Busch Place St. Louis city MO  |http://www.anheuser-busch.com Malt beverages, nsk 1000
Anheuser Busch Investment 1 Busch PI St. Louis city MO |www.anheuser-busch.com Malt beverages, nsk 1000
ANHEUSER-BUSCH, INCORPORATED 1 Busch PI St. Louis city MO Malt beverages, nsk 800
Bunge North America, Inc. 11720 Borman Dr. St. Louis County MO  |http://www.bungenorthamerica.com Grain and field beans 408
PINNACLE FOODS GROUP LLC 3801 Dewitt Ave Coles County IL  |www.pinnaclefoodscorp.com Bread, cake, and related products 350
Solae, LLC 4300 Duncan Ave. St. Louis city MO |http://www.solae.com Soybean oil mills, nsk 350
KRAFT FOODS GROUP, INC. 2901 Missouri Ave Madison County IL www.kraft.com Food preparations, nec, nsk 324
The Hillshire Brands Company 3470 Rider Trl S St. Louis County MO |www.sarlee.com Sausages and other prepared meats 322
Centocor Biologics, LLC 4777 Le Bourget Dr St. Louis County MO |www.centocor.com Pharmaceutical preparations 300
Kraft Foods Global, Inc. 2901 Missouri Ave Madison County IL Canned fruits and specialties 300
Pinnacle Foods Group LLC 1000 Brewbaker Dr Fayette County IL  |www.pinnaclefoodscorp.com Frozen specialties, nec 300
Bunge Milling, Inc. 11720 Borman Dr. St. Louis County MO |http://www.bungemilling.com Flour and other grain mill products, nsk 289
PURINA MILLS, LLC 555 Maryville University Dr Ste 200 |[St. Louis County MO |www.dairynews.com Prepared feeds, nec, nsk 250
Earthgrains Bakery Group, Inc. 3470 Rider Trl S St. Louis County MO |www.saralee.com Bread, cake, and related products 250
Ebro North America 611 E Marceau St St. Louis city MO |www.newworldpasta.com Food preparations, nec, nsk 250
Ralcorp Holdings, Inc. 800 Market St. St. Louis city MO | http://www.ralcorp.com Cereal breakfast foods 250
Earthgrains Baking Companies, Inc. 1602 W Liberty St St. Francois County MO Bread, cake, and related products 221
PEVELY DAIRY COMPANY 6040 N Lindbergh Blvd St. Louis County MO Ice cream and frozen desserts, nsk 219
Holten Meat, Inc. 1682 Sauget Industrial Blvd. St. Clair County IL http://www.holtenmeat.com Sausages and other prepared meats 200
DADDY RAY'S, INC. 1070 Industrial Ct Lincoln County MO |www.jjsnack.com Cookies and crackers, nsk 200
Ortho-Clinical Diagnostics, Inc. 8 Briarhill Ln Monroe County IL  |www.orthoclinical.com Diagnostic substances, nsk 200
BCB MANUFACTURING USA, INC 2525 Schuetz Rd St. Louis County MO |www.cott.com Bottled and canned soft drinks, nsk 180
ANHEUSER-BUSCH, INCORPORATED 1010 Market St Rm 20 St. Louis city MO Malt beverages, nsk 162
FRITO-LAY, INC. 1400 E Tremont St Montgomery County IL  |www.firtolay.com Potato chips and similar snacks 160
PRAIRIE FARMS DAIRY, INC. 1001 S Grand Blvd St. Louis city MO |www.prairiefarms.com Fluid milk 154
Dr Pepper/Seven Up, Inc. 8900 Page Ave St. Louis County MO |www.drpeppersnapplegroup.com Flavoring extracts and syrups, nec 150
Dr Pepper/Seven Up, Inc. 8900 Page Ave St. Louis County MO |www.drpeppersnapplegroup.com Flavoring extracts and syrups, nec 150
Eckert Orchards Inc 951 S Green Mount Rd St. Clair County IL  |www.eckerts.com Food preparations, nec, nsk 150
Omega Protein Corporation 6 Madison St St. Louis city MO |www.buyomegaprotein.com Animal and marine fats and oils, nsk 143
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Company Name Primary Address Primary County Primary Web Address Line Of Business Em.ployees‘ At
State This Location
ANHEUSER-BUSCH, INCORPORATED 2700 S Broadway St. Louis city MO Malt beverages, nsk 140
New World Pasta Company 611 E Marceau St St. Louis city MO |www.newworldpasta.com Food preparations, nec, nsk 135
Prairie Farms Dairy, Inc. 1100 N. Broadway St. Macoupin County IL http://www.prairiefarmsdairy.com Fluid milk 135
NESTLE USA, INC. 1111 Carnation Dr Morgan County IL Dry, condensed, evaporated products 135
Nestle Purina Petcare Company 835 S 8th St St. Louis city MO |www.purina.com Dog and cat food 125
Nestle Purina Petcare Company 801 Chouteau Ave Bldg 3a St. Louis city MO |www.parina.com Dog and cat food 125
Coca-Cola Refreshments Usa, Inc. 3800 Mueller Rd St. Charles County MO |www.cokecce.com Bottled and canned soft drinks, nsk 116
COCA-COLA REFRESHMENTS USA, INC. Hwy 51, S Perry County IL www.cokecce.com Bottled and canned soft drinks, nsk 116
CONAGRA FOODS, INC. 145 W Broadway Madison County IL |www.lincolnsnacks.com Flour and other grain mill products, nsk 105
CONAGRA FOODS, INC. 8501 Page Ave Ste 1 St. Louis County MO |www.lincolnsnacks.com Food preparations, nec, nsk 103
Gilster-Mary Lee Corporation 705 N Sparta St Randolph County IL www.gilstermarylee.com Prepared flour mixes and doughs 100
ANHEUSER-BUSCH, INCORPORATED 2816 S 3rd St St. Louis city MO Malt beverages, nsk 100
Dr Pepper Snapple Group, Inc. 555 James S Mcdonnell Blvd St. Louis County MO |www.drpeppersnapplegroup.com Bottled and canned soft drinks, nsk 100
Gilster-Mary Lee Corporation 520 Saint Marys Rd Perry County MO |www.gilstermarylee.com Prepared flour mixes and doughs 100
Morgan Street Brewery & Tavern Inc 721 N 2nd St St. Louis city MO |www.morganstreetbrewery.com Malt beverages, nsk 100
DIERBERGS MARKETS, INC. 3400a Hollenberg Dr St. Louis County MO  |www.dierbergs.com Retail bakeries 100
|CE CREAM SPECIALTIES, INC. 8419 Hanley Industrial Ct St. Louis County MO Ice cream and frozen desserts, nsk 100
DIERBERGS MARKETS, INC. 3400b Hollenberg Dr St. Louis County MO  |www.dierbergs.com Bread, cake, and related products 100
CARDINAL HEALTH 200, LLC 5 Sunnen Dr St. Louis County MO Pharmaceutical preparations 100
PM Resources, Inc. 13001 Saint Charles Rock Rd St. Louis County MO |www.petshaveteethtoo.com Prepared feeds, nec, nsk 100
Schnuck Markets, Inc. 8590 Page Ave St. Louis County MO |www.schnucks.com Bread, cake, and related products 100
Saint Louis Brewery, LLC 2100 Locust St St. Louis city MO |www.schlafly.com Malt beverages, nsk 100
Louisa Food Products, Inc. 1918 Switzer Ave St. Louis County MO |www.louisafoodproducts.openfos.com |Frozen specialties, nec 90
Conagra Foods, Inc. 8064 Chivvis Dr St. Louis County MO |www.lincolnsnacks.com Food preparations, nec, nsk 90
ANHEUSER-BUSCH, INCORPORATED 10501 Gravois Rd St. Louis County MO Malt beverages, nsk 85
Mel-O-Cream Donuts International, Inc. 5456 International Pkwy Sangamon County IL www.mel-o-cream.com Frozen bakery products, except bread 80
Nestle Purina Petcare Global Resources, Inc. |1 Checkerboard Sq St. Louis city MO Prepared feeds, nec, nsk 80
DANISCO USA INC. 411 Gano Ave St. Louis city MO Flavoring extracts and syrups, nec 80
Earthgrains Bakery Group, Inc. 111 Corporate Office Dr #200 St. Louis County MO |www.saralee.com Bread, cake, and related products 76
ADM MILLING CO. 5020 Shreve Ave St. Louis city MO |www.admmilling.com Flour and other grain mill products, nsk 76
Halben Food Mfg. Co., Inc. 4553 Gustine Ave St. Louis city MO |www.lascofoods.com Dehydrated fruits, vegetables, soups, nsk 75
The Blue Owl Restaurant & Bakery Inc 6116 2nd St Jefferson County MO  |www.theblueowl.com Retail bakeries 75

ech

new energy altematives

41




Clinton County Community Manure Management and Methane Recovery Feasibility Study

Additionally, NEAtech had been advised by various study stakeholders that there were
several local businesses that may have organic resources available. Therefore, NEAtech
contacted these local organic residue producers to inquire about the amount and
availability of organic wastes. Table 15 shows the results and information obtained.
Organic sources available include spent brewers grain from a small brewery (Excel
Bottling), cardboard from Landshire Sandwiches, food waste from Scott Air Force Base,
and potential off-spec food products from Gilster-Mary Lee.

Excel Bottling produces approximately two tons per month of wet spent brewers grain
and plans to expand operations to increase that to five tons per month within a year.
The spent brewers grain has a high moisture content (80% to 85% moisture) as it is not
dewatered. It is currently being provided free of charge to local farmers for animal feed
at no cost to the brewer. Mr. Bill Meier of Excel Bottling stated he would be willing to
provide the spent brewers grain to the project and that he would be interested in
purchasing renewable power credits.

Table 15. Other local organic resources

Amount per
Company Feedstock month Contact Person Contact Informaton
Excel Bottling Spent brewers grain 2to5tons  Bill Meier 618-526-7159
LandShire Sandwiches Cardboard 75 tons Randy Clark 800-468-3354
Scott Air Force Base Food waste 34 tons 375th Civil Eng. Unit 618-256-4241
Gilster-Mary Lee Baking mix and frosting N/A Tom Weldge 618-826-2361 x-3103

*N/A - not available

Scott Air Force Base, located near Belleville, Illinois has several sources of food waste.
The dining halls contain specialized equipment in which all organics from the dining hall
can be dewatered and compacted. Unfortunately, plastic ware is also included in the
waste stream. This equipment produces 400 pounds per day of material. On-base
housing is managed by a private firm and the trash from these homes is collected by
Republic Services. There are 1,593 homes on the base serviced by Republic Services. A
study conducted by Dr. Timothy Jones indicates that each U.S. household produces 1.28
pounds of food waste per day.” Estimates would indicate that 31 tons of food waste per
month would be generated by the on-base housing residents. If 50% of the dining hall
food waste were to be collected, in addition to the food waste generated from housing
residents, Scott Air Force Base has the potential of producing 34 tons of food waste per
month.

> Jones, Timothy W. . PhD. “Using Contemporary Archaeology and Applied Anthropology to Understand
Food Loss in the American Food System,” Bureau of Applied Research in Anthropology.” 2005. pg 2-3.
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Gilster-Mary Lee Corporation is a leading private label food manufacturer,
headquartered in Chester, lllinois which has 14 production facilities in lllinois and
Missouri. Corporate contacts in Chester indicated to NEAtech that they are currently
under contract to consider providing off-specification food products to a similar project
developer, however it is a apparent that this project is either progressing slowly or not
at all. They would be willing to discuss providing organic waste to the project if the
current agreement is not re-negotiated at the end of May 2013. Pricing of their off-spec
products is tied to the price of yellow corn #2 which has ranged from $80 to $100 per
ton. No further pricing information for the project could be obtained due to the nature
of their current agreement, however the cost of the organic wastes from Gilster-Mary
Lee Corporation is considered too high for the project.

Landshire Sandwiches in Belleville, Illinois was contacted and they indicated that the
only organic residues available are 75 tons of cardboard monthly. Cardboard is not an
ideal feedstock for digesters as they require a long residence time in the reactor and can
cause plugging. North Bay Produce indicated that they process blackberries, blueberries
and raspberries. Any off-spec berries are frozen and sold to juice manufacturers. Over
60,000 pounds of cardboard resulting from their operations are sold to recyclers every
year.

5.4 Tipping Fees for Organic Substrates

A recent survey conducted by OSM indicates that tipping fees are generally in the range
of $25-535/ton. Discussions with solid waste landfills in the area (Waste Management)
and a company that does land application of industrial food waste/by-products (Merrill
Brothers) indicates tipping fees are about $0.10 per gallon ($24/ton) to dispose of the
industrial waste streams. Discussions with composters in the area (St Louis Composting
and others) indicate their gate rate was in the range of $25-$30/ton for source
separated organic (SSO). The highest tipping fee in the St Louis area based on the survey
was $40/ton for a food manufacturing waste.

Transportation from the origin of the organic substrate to the digester in Clinton County
must be subtracted from the tipping fee to arrive at the net tipping fee to the digester
project. If we assume an average haul distance of 40 miles (the distance from downtown
St Louis to Breese, IL), and a transportation cost of $2.50 per mile and a truck capacity of
20 tons, the transportation cost is $5.00/ton.

Using OSM’s survey results of $25-$35/ton for tipping fees in the study area, less
$5.00/ton for transportation, results in a net tipping fee range of $20-$30/ton. We will
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use a net tipping fee of $25/ton for the financial analysis with a sensitivity range of $20-
S30/ton.

5.5 Conclusions for Organic Substrates

Within a 60-mile radius of the study area there are approximately 86,035 tons of
potential organic feedstocks available per year. These quantities are only estimates. The
most abundant organic resources are organic wastes from supermarkets, grocery stores
and restaurants within St. Louis County, St. Clair County and Marion County.

The average dairy cow produces about 150 pounds of manure per day. A dairy with
1,000 head would produce 75 tons per day or 27,375 tons of manure per year. An
organic feedstock supply of 30% for a 1,000 head dairy digester would require 22.5 tons
per day or 8,212 tons per year. The substrate supply analysis indicates that there is
potentially 86,035 tons per year of organic feedstock available within 60 mile of the
project site. Not all of this feedstock would available to a digester project in Clinton
County. However, only about 10% of the organic resource is required to provide a 30%
organic supplement for the digester. Supermarkets, grocery stores and restaurants in St.
Clair and Madison Counties could theoretically provide up to 11,654 tons of feedstock
per year. If the project proceeds, negotiations for feedstock supply contracts will need
to be pursued by the project developers or an organic feedstock management company
can negotiate the appropriate contracts and provide ongoing organic substrate
management.

Tipping fees in the study area generally range from $25-$35/ton. Transportation costs
from the St. Louis area to Breese, IL will be about $5.00/ton. Net tipping fees for organic
substrates delivered to a digester project in Clinton County will likely be in the range of
$20-530/ton. A net tipping fee of $25/ton will be used for the financial analysis.

6.0 Electricity Market Analysis

This section will provide an overview of the electricity market in Clinton County and
reviews possible interconnect and transmission issues for the project. This information
will be used to define the markets that can be competitively served by the project.

Illinois’s electricity market is a deregulated market. In 1997 state lawmakers passed the
lllinois Electric Service Customer Choice and Rate Relief Law of 1997, which deregulated
the state’s two biggest electricity monopolies, Ameren lllinois Utilities, formerly lllinois
Power Co., and Commonwealth Edison Co. (ComEd) and gave large commercial
customers the ability to purchase electricity from an Alternative Retail Electric Suppliers
(ARES) that had been approved to do business in the state.
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Currently ComEd and Ameren serve as energy delivery companies. ComEd is an energy
delivery subsidiary of Exelon Corporation and one of the largest utilities in the United
States. Headquartered in Chicago, ComEd provides service to approximately 3.8 million
customers across northern lllinois, or about 70% of the state’s population. Ameren
lllinois is an electric and gas delivery company based in Collinsville, lllinois that serves
the rest of the state including the Clinton County area. The parent company is Ameren
Corporation located in St. Louis, Missouri. Ameren lllinois is in the business of energy
distribution.

Residential and non-residential customers in the Ameren lllinois and ComEd service
territories have the ability to choose who provides the supply portion of their electric
service. Electric supply may be sold by either the utility or ARES. These providers may be
in-state or out of state and must be certified by the lllinois Commerce Commission and
registered with Ameren, Clinton County’s main delivery service provider. Figure 24
below shows the service area for Ameren, which includes Clinton County.

Figure 24. Map Indicating the Ameren Service Area in lllinois

Rate Zones

Rate Zone |
Il Rate Zone I
I Rate Zone Il

The state of lllinois has a Renewable Portfolio Standard (RPS) program which is
governed by the lllinois Commerce Commission. The legislation set yearly renewable
energy goals for lllinois with wind power a large part of the mix. Investor-owned utilities
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are obligated to meet the RPS requirements while rural cooperatives are not. According
to the legislation, at least 50% of the obligation to procure renewable energy resources
must be satisfied by making alternative compliance payments, and the balance of the
obligation to procure renewable energy resources may be satisfied by generating
electricity using renewable energy resources, purchasing electricity generated using
renewable energy resources, and purchasing renewable energy credits from renewable
energy resources.

Alternative compliance payments are the amounts that electricity suppliers must pay
per megawatt hour for renewable energy electricity resources that they are unable to
generate themselves or buy rights to through Renewable Energy Certificate (REC)
purchases in order to meet the state RPS requirements. That money, along with a
surcharge levied by the two large utilities, is used to finance renewables development.
By 2016, all utilities must get 6% of their renewables from solar energy and start
including smaller-scale, distributed generation. The goals of the program are to reach a
25% renewable energy supply by the year 2025.°

Eligible “renewable energy resources” include qualified renewable energy producers as
well as RECs from wind, solar thermal energy, photovoltaic cells and panels, biodiesel,
anaerobic digestion, crops, untreated and unadulterated organic waste biomass, tree
waste, hydropower that does not involve new construction or significant expansion of
hydropower dams, and other alternative sources of environmentally preferable energy.

6.1 Renewable Energy Certificates

All grid-tied renewable-based electricity generators produce two distinct products,
physical electricity and the Renewable Energy Certificates (RECs). The RECs are also
known as renewable energy credits, green certificates, green tags, or tradable
renewable certificates. At the point of generation, both product components (electricity
and REC) can be sold together or separately, as a bundled or unbundled product. In
either case, the renewable generator feeds the physical electricity onto the electricity
grid, where it mixes with electricity from other generation sources. Since electrons from
all generation sources are indistinguishable, it is impossible to track the physical
electrons from a specific point of generation to a specific point of use.

As renewable generators produce electricity, they create one REC for every 1000
kilowatt-hours (or 1 megawatt-hour) of electricity placed on the grid. If the physical
electricity and the associated RECs are sold to separate buyers, the electricity is no

6 http://www.ilga.gov/commission/jcar/admincode/083/083parts.html
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longer considered “renewable” or “green.” The REC product is what conveys the
attributes and benefits of the renewable electricity, not the electricity itself.

As an example, in 2012 the Illinois Power Agency for Ameren lllinois Company
announced a Request For proposal requesting 523,376 RECs for a total budget of
$12,978,111, or $24.80 per megawatt-hour of renewable power. ’ The target technology
preferences were for 75% of the RECs to come from wind, and 0.5% from photovoltaics.
This left 24.5 % of the remaining RECs available for other renewable sources. The RECs
established in that bid must be generated within a year and a half of acceptance of the
contract. The RECs are required as per the lllinois Power Agency Act (IPA Act). The IPA
established a Renewable Portfolio Standard (RPS), which requires a minimum
percentage of investor-owned power suppliers for the state supply for eligible retail
customers to be procured from cost-effective renewable energy resources.

As per the IPA, renewable energy resources include “energy and its associated
renewable energy credit or renewable energy credits from wind, solar thermal energy,
photovoltaic cells and panels, biodiesel, anaerobic digestion, crops and untreated and
unadulterated organic waste biomass, tree waste, hydropower that does not involve
new construction or significant expansion of hydropower dams, and other alternative
sources of environmentally preferable energy.”®

An anaerobic digester located in Clinton County would qualify to receive revenue from
the sale of RECs to an obligated buyer, once the RECs have been certified. Certifications
for RECs are performed under the Green-e Energy program guidelines.9 Participants are
required to submit to an annual Verification Process Audit of all eligible transactions to
ensure the RECs meet the requirements for certification. The certification process
requires third party verification to be performed by an independent certified public
account or a certified internal auditor. The CRS maintains a list of auditors who meet the
criteria to be listed on the program website.

/ http://www.levitan.com/AIURFP/Documents/2012%20AIC%20REC%20RFP.pdf

8

http://www.ilga.gov/legislation/ilcs/ilcs4.asp?DocName=002038550HArt%2E+1&ActID=29348&Chapter|D=
5&SeqStart=100000&SeqEnd=3700000

9 http://www.green-e.org/
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6.2 Historical lllinois Wholesale and Retail Electricity Prices

Wholesale electricity pricing for lllinois is established at the Indiana Trade Hub.
Wholesale electricity prices for Illinois have remained fairly steady in the as shown in
Figure 25, with the exception of 2008. Since 2008, wholesale prices have remained
relatively stable ranging from a low $0.029 per kWh in 2012 to a high of $0.058 in 2011;
$0.096 being the outlier in 2008 as explained below. Summer peak prices are observed
graphically in all years except 2009.*°

Figure 25. Historical lllinois Wholesale Electricity Prices (2008 - 2012)
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Retail electricity prices in lllinois are competitive as each residential and non-residential
user can choose their electricity provider.

Figure 26 shows the average retail electricity price from 2001 to 2011. Average prices
during this time were $0.084 for the commercial sector and $0.079 for all sectors. Prices
increased slightly from 2001 to 2006 over that period with the exception of 2007 to
2008. In January 2007 rate caps which had controlled electricity prices and had
discouraged ARES from providing services to the state were removed and an increase in
electricity rates followed. During the next four years more ARES would provide services
to the state and the rates would eventually come down. The prices in the 10-year span
ranged from a low of $0.073 per kWh in 2003 to high of $0.118 per kWh in 2008.

10 http://www.eia.gov/electricity/wholesale/
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Figure 26. lllinois Historical Average Electric Retail Prices
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6.3 Interconnection to the Local Power Distribution System

In Clinton County there are no investor-owned utilities. The generator and supplier of
power to the dairies in the study is Southern Illinois Power Cooperative (SIPC). Southern
Illinois Power Cooperative is a generation and transmission cooperative which provides
wholesale electric power to seven member distribution cooperatives (including the
Clinton County Electric Cooperative that serves the farmers cited in this study) and three
wholesale customers in lllinois. SIPC owns coal fired and natural-gas fired generation
plants located in Williamson and Washington Counties, lllinois. SIPC does participate in
renewable energy purchasing as it has long-term power contracts from hydropower in
the TVA region and wind power generation located in Paxton, lllinois. It owns and
operates over 900 miles of high-voltage transmission lines and multiple substations.
SIPC is jointly owned and governed by its six electric distribution cooperatives, and these
electric distribution members are owned and governed by their end-use retail
customers. If SPIC needs to purchase additional power in the market, it does so from the
Indiana Hub at wholesale prices.

As mentioned above, SIPC does not have to meet the RPS. However, they recognize the
importance of renewable power and currently purchase power from wind and hydro
energy projects in the State. If SIPC purchases from renewable energy sources under
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PURPA (Public Utility Regulatory Policies Act) their only obligation is to purchase at rates
equivalent to their avoided costs or approximately $0.026 per kWh. A Power Purchase
Agreement (PPA) is structured according to how the power generating system operates.
A premium may be paid to the generator if it is able to provide power during peak hours
of 7 a.m. to 10 p.m. Additionally, the PPA can be structured under a capacity and
energy-based contract. This basically provides a higher premium for projects able to
provide higher capacities.

The Clinton County Electric Cooperative (CCEC) which is the local rural cooperative that
serves the three dairies in the study is a member and an owner of SIPC. As such, Clinton
County Electric Cooperative has an All Requirements Purchase Agreement with SIPC
therefore, CCEC is required to purchase all of their power from SIPC. The CCEC provides
service to approximately 60% of the dairies in the county (personal communication,
Mike Johnson). The power produced from the proposed AD project would need to
connect to the CCEC's three phase line and the power produced would be measured by
the SIPC. Negotiations for a PPA would be done between the Project owner and the
SIPC. Any excess power from the project not able to be transmitted on the CCEC's
distribution system would automatically flow through Ameren’s distribution system.

The SIPC's interconnection policies require that any new projects requiring
interconnection for new loads sponsor an engineering study (Appendix A). The project
owners would need to request the study to be conducted by the SIPC, to determine the
extent of possible issues associated with the interconnection and the load being added
to the transmission system. All costs provided in the study are estimates and would be
valid for 90 days. If a more accurate costing report is required a more thorough “facility
study” could be performed by the SIPC which would provide more accurate cost
information. The estimated cost for a facility study is approximately $10,000 which
would be paid by the project owner. The project owner would be required to fill out a
Distribution System Generator interconnection Application Request Form and submit
this to the SIPC to commence the evaluation.

The CCEC provides interconnection policies to follow should a CCEC member build a
distributed generation unit such as a biogas digester (Policy Number 126 — Appendix
B).' The interconnection policy applies to cooperative members proposing to install and
interconnect small generator facilities that:

(i) Have a nameplate capacity equal to or less than 10 MW;
(i) are not subject to the interconnection requirements of Midwest Independent

" http://cceci.com/10-100-200 Policies.pdf
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System Operator (MISO) and PJM LLC (a regional transmission organization); and
(iii) are designed to operate in parallel with the electric distribution system.

Should the dairies decide to construct a biogas-to-electricity unit they must submit to
the CCEC plans of the proposed installation and must obtain approval for the installation
initially by applying for approval (Appendix C). This approval process will include a
review by the CCEC of the effect of the proposed generation on the CCEC’s distribution
system, including its protective scheme. The member requesting interconnection shall
pay the cost of this review. No installation is permitted that could potentially reduce
reliability to other members or cause voltage conditions on the system to be outside of
the cooperatives limits. No installation is permitted that is expected to produce
objectionable harmonics on the system. Any mitigation required to resolve harmonic
problems created by a member-owned generator is to be paid for by the project owner.
Once the project has been approved by the CCEC it will provide an Agreement for
Interconnection and Parallel Distribution of Distributed Generation as per Appendix D.

To comply with the Public Utility Regulatory Policies Act and to diversify energy sources,
the CCEC also provides a policy for net metering programs under its general policies. Net
metering service means service to an electric consumer under which electric energy
generated by that electric consumer from an eligible on-site generating facility and
delivered to the local distribution facilities may be used to offset electric energy
provided by the electric utility to the electric consumer during the applicable billing
period. Basically they are allowed to produce their own energy and use it as an offset to
utility supplied power. Policy Number 127" indicates allowances for a net metering
program as long as the eligible members follow policy procedures. As pee the CCEC,
farmer members of the CCEC qualify for the net metering programs. Personal
communication with the Mr. Mike Johnson of the CCEC indicates that if the
interconnection requirements of SPIC are met by the Project owners, this would suffice
for the interconnecting requirements of CCEC. SIPC is very interested in this project as
they understand the environmental issues involved, they have attended meetings
sponsored by Heartlands Conservancy, and they are willing to do what they can to
support the project. Avoided costs for the SIPC are currently at $0.026 per kWh. If the
project meets the requirements, as mentioned above, they are willing to provide a PPA
for an average purchase price of $0.045 per kWh for the project’s electricity.

12 http://cceci.com/10-100-200 Policies.pdf

ech 51

new energy aitematives


http://cceci.com/10-100-200_Policies.pdf

Clinton County Community Manure Management and Methane Recovery Feasibility Study

7.0 CNG Market Analysis

Natural gas powers about 112,000 vehicles in the United States and roughly 14.8 million
vehicles worldwide. Natural gas vehicles (NGVs), which can run on compressed natural
gas (CNG), are good choices for high-mileage, centrally-fueled fleets that operate within
a limited area. For vehicles needing to travel long distances, liquefied natural gas is a
good choice. The advantages of natural gas as a transportation fuel include its domestic
availability, widespread distribution infrastructure, low cost, and clean-burning qualities.
CNG is considered an alternative fuel under the Energy Policy Act of 1992.

Currently in the U.S. there are 578 CNG stations®® located throughout the country.
lllinois has seven stations mostly in the Northern part of the state and Missouri has two.
CNG can be used to fuel heavy duty vehicles, including over-the-road trucks. The biogas
produced by the digester(s) can be cleaned and injected into the pipeline or compressed
and sold as CNG for transportation fleets. There are many heavy-duty natural gas
vehicles available from original equipment manufacturers. Qualified system retrofitters
can also economically, safely, and reliably convert many vehicles for natural gas
operation. For pipeline injection, the CNG could be sold to local gas companies or the
CNG could be transported via a large transmission line to St. Louis.

7.1 Renewable Natural Gas Pipeline Sales

A 1,000 head dairy digester will produce about 79,200 cubic feet (ft3) of biogas per day.
With 60% methane content, the biogas contains about 47,520 ft3 of methane. The
biogas can be cleaned and compressed for sale to a local gas company. Natural gas
pipelines in the study area are shown in Figure 27. Clinton County is at the bottom
center area of the map due east of East St. Louis. There are numerous distribution
pipelines in the study area and the project could sell cleaned and compressed
renewable natural gas to a nearby distribution pipeline company.

Propane is used on the Henrichs and Meyer farms and the closest natural gas pipeline is
near the town of St. Rose approximately two miles in distance. A two-inch diameter
pipeline would likely be required to transport the gas to a local distribution line. The
total construction cost of a two-inch diameter natural gas pipeline would cost about
$160,000 per mile. The gas sales price to a local pipeline company would likely be
approximately equal to the city gate natural gas price for lllinois which is currently
approximately $4.26 per million BTU (MMBtu).

13 http://www.afdc.energy.gov/fuels/natural gas locations.html
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Figure 27. Natural Gas Pipelines in the Study Area
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7.2 CNG Truck Fuel Market

A 1,000 cow dairy digester would produce 175,131 diesel gasoline equivalents (DGE) of
CNG per year. An over-the-road truck running on CNG is capable of obtaining
approximately 5.5 miles per DGE. The digester would provide sufficient CNG for a truck
fleet to travel 963,221 miles in one year. A fleet truck travels 150,000 to 180,000 miles
in a year therefore, the digester would provide sufficient CNG fuel for a truck fleet of
five to six trucks. Currently there are no CNG stations in the study area and only one
CNG station in St. Louis. The Laclede Gas Company’s Shrewsbury facility located at 4118
Shrewsbury Avenue in St. Louis is located approximately 45 miles from the study site as

shown in Figure 28.
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Flgure 28. Laclede Gas Company CNG station in St. Louis
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There currently is no demand for CNG as a truck fuel in the Breese, lllinois region. The
AD dairy project owners would have to establish the market if it were to sell the biogas
as CNG fuel. The obvious way to establish a local market for CNG fuel would be to
initially gauge the interest from local truck fleets such as the local Prairie Farms in
Breese'® and Beelman Trucking® in Carlyle. The trucks that transport the manure to
the central digesters could also be powered by CNG. The primary issue with this
strategy is that the truck fleets would be a separate business and establishing long
term contracts with the truck fleet owners could be challenging. As previously
mentioned, a local small truck fleet would be the ideal end user for the project.

Prairie Farms in Breese currently has 11 delivery trucks in their fleet. Initial
conversations with Prairie Farms indicate that their transportation costs have risen
substantially in the last few years. The company has considered purchasing CNG trucks
however, their local fleets average approximately 2,000 miles per truck in a month (22
days) or approximately 91 miles per day. For CNG utilization longer mileage trucks are
preferred, ideally 300 miles per day. Beelman Trucking is more applicable as the

" http://www.prairiefarms.com/

¥ http://www.beelman.com/index.html
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company has 70 to 80 trucks in Carlyle, lllinois and the vehicles travel approximately
300 miles locally per day. Both Beelman and Prairie Farms have indicated they would
be interested in discussing the possibilities further, as long as the DGE equivalents, as
well as capital expenditures for the investments prove beneficial.

7.3 CNG Pricing

One method to price CNG is to use a CNG price equivalent to the local or regional
diesel price per MMBtu. The BTU value of one gallon of diesel fuel is 135,000 BTU’s and
therefore the diesel gallon equivalent is 7.407 gallons per MMBtu.

Weekly Midwest No. 2 diesel ultra low sulfur prices from 2007 to January 2013 are
shown in Figure 29. From 2007 to present (April 22, 2013), Midwest retail diesel prices
have averaged $3.34 per gallon. More recent prices are in the $4.00/gallon range.

Figure 29. Weekly Midwest Diesel Oil prices (2007 —2012)

Weekly Midwest No 2 Diesel Ultra Low Sulfur (0-15 ppm) Retail Prices

.. e

Z

Jul'o7 Jan'08 Jul'og Jan'09 Jul'n Jan"10 Jul' 10 Jdan 11 Jul 11 Jan'"12 Juliz Jan''13

= \Woakly Midwest Na 2 Diesal Witra Low Sulfur (0-15 ppm) Relall Pricas

The EIA Annual Energy Outlook 2013 contains U.S. energy price forecasts for several
different scenarios.™® The transportation diesel price forecast for the reference case,
high and low oil price cases are shown in Figure 30. Under the reference case, diesel
prices are projected to rise steadily from $3.50/gal in 2013 to $4.20/gal in 2020. Under
the low oil price case, diesel prices are projected to drop and then rise more slowly to
$3.13/gal in 2020; and under the high oil price case diesel price are projected to rise
from $3.50/gal in 2013 to $5.50/gal in 2020. Price data includes Federal and State taxes
while excluding county and local taxes. The prices shown are also in nominal dollars.

8 http://www.eia.gov/forecasts/aeo/
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Figure 30. EIA On-Road Diesel Price Forecast
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Our CNG pricing method states the BTU value of one gallon of diesel fuel is
135,000 BTU’s. Therefore, to convert the diesel price to an equivalent CNG price,
multiply the diesel price per gallon by 7.407 (1,000,000/135,000) to obtain the CNG
price per MMBtu. We will use a diesel price of $3.75/gal escalated at 2% per year in
the economic analysis later in this report as we believe this price reflects the most
likely price scenario for diesel for the next 10 years.

8.0 Anaerobic Digestion Technologies

As previously described one of the major products of anaerobic digestion is biogas or
biomethane. Biogas can also be generated from microbial mediated process such as
decomposition in municipal solid waste landfills, publically owned treatment works
(POTW), waste water treatment plants, and of course from the anaerobic degradation
or decomposition of organic materials and agricultural products. Essentially, biogas can
be generated from the degradation or destruction of most organic materials.

Once generated the biogas can be captured and utilized using various processes. Low
quality or quantity gases can be vented or flared (burned) before release to the
atmosphere. However, the biogas is typically used to generate renewable energy. The
most common uses of biogas include the generation of heat via a boiler or power (e.g.,
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electricity) via an internal combustion engine. The generation of both heat and power is
referred to as combined heat and power (CHP). Cogeneration of heat and power is
significantly more efficient as once the gas is consumed the heat given off of the engine
can be recovered and utilized.

The biogas generated from anaerobic digestion is often of low to medium quality gas
having a low to medium concentration of methane and several impurities that may have
to be separated from the gas. This low to medium quality gas may range from 500 to
700 BTU per standard cubic feet of gas. Biogas from an anaerobic digester is normally 50
to 65% methane. The remainder of biogas includes numerous impurities such as carbon
dioxide (CO,), water, hydrogen sulfide (H,S), and other volatile organic compounds. This
low to medium quality gas can be utilized in properly fitted CHP, boiler, kiln,
greenhouse, or supplemented with natural gas or propane to dilute the impurities. Over
time, if not diluted these impurities, namely the hydrogen sulfide, however can corrode
most metal components and piping and thus degrade operations. As a result, the
impurities are generally treated or conditioned to decrease their concentration and
increase the purity of the combustible portion of the biogas.

8.1 Anaerobic Digestion

Anaerobic digestion (AD) involves the breakdown and conversion of organic materials to
biogas by methanogenic bacteria. The primary constituents of biogas are methane (CH4)
and carbon dioxide (CO;). While the methane content of biogas is variable, biogas
produced by livestock manure is typically between 55 and 65 percent methane. (Martin;
Scott and Ma; U.S. EPA; Wright; Scott, et. al.). The vast majority of the remaining gas is
carbon dioxide, but biogas also contains a variety of other compounds, such as
hydrogen sulfide (H,S) which is a corrosive compound. The presence of compounds like
hydrogen sulfide and other impurities can complicate the use of biogas. For instance,
hydrogen sulfide can significantly increase maintenance costs when used in combustion
engines.

When biogas is captured and combusted in an electrical generation system the process
creates renewable energy. In addition to reducing or eliminating the dairy farm’s
purchases of electricity, this renewable energy can be substituted for fossil fuel based
energy, reducing the green house gas emissions associated with energy consumption.
Likewise, because methane is a potent greenhouse gas, its combustion results in a
reduction in the livestock operation’s net contribution to green house gas emissions.
Currently there are some voluntary programs available to monetize these reductions in
green house gas emissions.
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The AD-to-electricity system (Figure 31) consists of a digester system that converts solid
waste into biogas and residual liquids and solids. The non-gas products of the AD
process are rich in nutrients and can be used as field fertilizers much like undigested
manure. The solids by-product can also be de-watered and dried for use as animal
bedding. Biogas produced from the digester is typically cleaned (H,S removed) and then
utilized in an electrical generation system. This generator is then connected to the farm
electrical system making the energy available to power on-farm equipment with excess
generation metered and sold on the electrical grid. The generation of electricity also
produces thermal energy (heat) that can be sold if there is a nearby user.

Figure 31. Schematic of biogas generation and utilization from a digester
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Alternative uses for the biogas include injection into natural gas pipelines and use in
compressed natural gas (CNG) powered trucks. These applications require cleaning and
drying the biogas, and removing the carbon dioxide and H,S to produce a relatively pure
methane gas stream. Pipeline injection requires compression of the methane to pipeline
pressure, while use as CNG fuel requires very high compression to 5,000 psi.

The anaerobic digestion process overall involves three groups of anaerobic microbes.
First, hydrolytic bacteria initiate a process called hydrolysis. These bacteria use extra
cellular enzymes to convert organic insoluble fibrous material into soluble material;
however, inorganic solids and hard-to-digest organic material are not converted.

Next, acid forming bacteria convert the soluble carbohydrates, fats, and proteins to
short-chained organic acids. The acids produced in step two become the food source for
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the methanogens, which produce methane gas in the third step. The general pathways

for anaerobic digestion are shown in Figure 32.

Figure 32. General Pathways of Anaerobic Digestion (Source: McCarty, 1964)
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Various methanogenic species grow in different temperature regimes:

1. Psychrophilic methanogens grow in the lowest of the temperature ranges, less
than 68°F. Methanogens in this range grow slowest and produce the least biogas
per unit of time. Covered lagoon systems, especially those in northern climates,
will be in this range much of the year (Wright, 2001).

2. Mesophilic methanogens grow in an optimum temperature of about 100°F which

is the most common operational temperature for

digesters in the U.S.

3. Thermophilic methanogens grow in an optimum temperature of about 130°F.
The higher operating temperature increases the rate of biomass degradation,
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increases pathogen reduction, and allows for shorter retention times thus
reducing the capital cost of the digester vessel.

Anaerobic digestion technology has been used for over 100 years and thousands of AD
systems have been installed in Europe and the U.S. since the 1970s. As of May 2013,
AgSTAR estimates that there are approximately 200 anaerobic digester systems
operating at commercial livestock farms in the United States.!” Since the 1990s, better
designed, more successful projects have come on line in the U.S. Several environmental
conditions such as moisture content, temperature, and pH levels in an enclosed reactor
can successfully be controlled to maximize biogas generation and waste reduction. The
biogas by-product generated during the digestion process can be used on-site as a
supplement/replacement for natural gas, to generate electricity, or within a combined
heat and power system to provide both heat and electricity. An additional option is to
upgrade the biogas to natural gas pipeline quality and then inject it into the natural gas
pipeline network or use it as a vehicle fuel.

8.2 Digester Types

In the U.S. there are basically three different types of anaerobic digestion systems used
today to process dairy manure. They are: plug-flow, complete mix, and covered lagoon.
Of these three, a complete mix system is the system of choice for use in a centralized
digester because the likelihood of co-digestion of dairy manure with non-farm organic
substrates.

Complete mix digesters can be either horizontal flow or vertical flow systems. Each is
briefly discussed below.

Complete Mix Digester, Horizontal Flow System

Horizontal-mix digesters incorporate agitation systems in digester vessels. The mixing
system is mainly utilized in scenarios that have influent total solid concentrations
greater than 12 percent (not common with dairy manure-based systems) or less than 10
percent.

Complete Mix Digester, Vertical System

Vertical mixed digester tanks can be either below-grade (atypical) or above-grade
(typical). Cast-in-place concrete, welded steel, bolted stainless steel, and bolted glass-
lined steel panels are all used to construct vertical tanks.

1 AgStar website: http://www.epa.gov/agstar/projects/index.html
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The mixing process is achieved by various methods, depending on the preference of the
system designer and the overall goals of the system. In one method, an external
electrical motor turns a vertical shaft, concentric with the digester tank, which has
several large paddles attached. This system is common for solid top tanks.

Another method uses submersed impeller agitators each driven by either an electrical
motor or a centrally located hydraulic motor. These systems can be used with both
flexible top and solid top applications.

Vertical tanks are insulated to reduce the heating required to maintain the digester
operating temperature. Significant heat can be lost from vertical tank digesters if they
are not properly insulated. Applicable insulation options are to spray the tank with foam
insulation or to use rigid board insulation attached to the tank and then covered with
metal cladding.

8.3 Biogas

Anaerobic digestion produces a continuous supply of biogas which is used to produce
electricity, heat, pipeline quality methane, or CNG fuel resulting in a net reduction of
greenhouse gases (GHG). Anaerobic digestion of dairy manure also mitigates methane
emissions otherwise caused by traditional manure handling and storage practices.

Production of biogas is dependent mainly on the digester hydraulic retention time
(HRT), digester operating temperature, and the biochemical energy potential of the
influent. Higher biomass conversion efficiencies by thermophilic (~135°F) methanogens
allow for shorter hydraulic retention times and consequently reduced capital costs as
compared to mesophilic (~100°F) systems. Biochemical energy of an influent material is
most accurately evaluated by conducting long-term (6-month) bench-top reactor tests
(Angenent, 2009) but is generally estimated by measuring the volatile solids (VS)
content in the influent. Biochemical methane trials can also be conducted in the
laboratory to estimate the biogas production potential of a biomass sample. Jewell
(2007) reported that an appropriate estimation of the methane production is to use a
value of 0.5 L CHs/gram of VS degraded. If the dry biogas is 60 percent CHy this is
equivalent to 13.4 ft> biogas/Ib. of VS degraded.

Biogas is comprised mainly of “60% methane and ~40% carbon dioxide (CO2), with trace
levels of hydrogen sulfide (H2S). Even though H2S concentrations are low, biogas is highly
corrosive and special precautions are needed to avoid pre-mature biogas transport and
utilization equipment failures.
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Pure (dry) methane has a lower heating value of 896 Btu/fts (at standard temperature
and pressure: 68°F and 1 atmosphere). Since biogas is only ~60% methane, its heating
value is ~40% lower or about 540 Btu/ft3. Raw biogas is considered to be saturated with
water vapor.

Using biogas as an energy source to fuel on-site engine-generator set(s) is the most
common use of biogas today. Large engines that had been adopted for landfill biogas
years ago are now widely available for use at centralized digestion sites. Most are spark-
ignited systems with a few compression ignited systems that also use about 10 percent
diesel fuel concurrently as a fuel source.

Overall, these low Btu engines work well provided the potential difficulties arising from
hydrogen sulfide are addressed. Hydrogen sulfide is very corrosive at low temperatures
since it converts to sulfuric acid. Most on-farm biogas-fired engines combat the
corrosiveness by running the engine nearly continuously (keeps the engine hot) and
changing oil more frequently than for cleaner fuel source scenarios.

AD system operators can implement methods to reduce H,S concentrations from biogas
prior to utilization. Methods include chemical reaction and biological reduction systems.
Scrubbers are standard equipment on most digester systems today.

Engine water jacket heat, and sometimes exhaust heat as well, is captured and used as
the primary means to heat the digester. In the winter, most if not all of this heat is
needed, while in the summer a good portion of it is dumped to the ambient via forced-
air/water heat exchanger.

There are many commercially proven and reliable digester designs available. In the US,
approximately 94% of dairy farm based AD systems are plug flow, complete mix
reactors, or covered lagoon digesters.18 However, the relative distribution of these
technologies does not necessarily reflect the needs of all dairy farms. Although
economics are a key metric for some owners, other digesters are installed mainly to
control odor and excess nutrient runoff. The two most often used technologies are plug-
flow reactors and complete mix reactor digesters.

Complete mix or continuously stirred reactor tank (CSTR) digesters represent a proven
and effective technology for feedstock with a wide range of total solids. Complete mix
systems run at a steady state with continuous flow of reactants and products; the feed
assumes a uniform composition throughout the reactor and the exit stream has the
same composition as in the tank. This homogenization ensures maximum contact

18 AgStar Anaerobic Digester Database; link: http://www.epa.gov/agstar/projects/index.html#database
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between substrate and microbe, enhancing the digestion process and biogas quality. For
this reason, complete mix systems are widely preferred over plug flow systems in the
European Union.

8.4 Biogas Upgrading Technology

Digester systems that convert organic material (in this case manure) into biogas are
becoming more prevalent throughout the world. Dairies, feedlots and other large
animal operations now have a means to produce good quality biogas and fertilizer from
waste materials like manure in a cost effective and renewable manner.

The problem is that the biogas produced is roughly 60% methane and 40% CO, with
traces of hydrogen sulfide. The biogas is not up to the quality of 99% pure methane
natural gas required if the biogas is to be sold to a natural gas company or used as CNG
fuel for trucks or machinery. The corrosive nature of H,S alone is enough to destroy the
internals of expensive equipment.

The solution is the implementation of a biogas upgrading and purification system.
Biogas upgrading is a series of processes where the gas is first cleaned of contaminants
and then dried, so that what is left at the end of the process is 98+% pure methane gas.

A gas cleanup and compression process that Tetra Tech (Pasadena, CA) implemented in
California is shown in Figure 33. It illustrates the conversion of biomethane generated
from 4,500 milking dairy cows using a bio-catalyzed scrubber and carbon polishing to
remove H,S to 0 parts per million. This was followed by a pressure swing adsorption
(PSA) system to separate CO, from the methane, condensation steps to remove the
moisture from the gas, compression steps and cooling to bring to enriched gas up to the
pipeline quality temperature (less than 100°F) and pressure (650 psi) required to inject it
into the natural gas pipeline system.
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Figure 33. Example Process Flow Diagram for Gas Cleanup and Compression
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Manufacturers that produce biogas purification systems have different processes and
technologies that they employ to produce the sales quality gas. The four main upgrading
processes are water washing, pressure swing adsorption (PSA), polyglycol adsorption
and chemical treatment. Water washing and PSA are the most predominantly used
systems in the world today and are briefly described below.

Water Washing

This is the most common method of purifying biogas. With this method raw biogas from
the digester is compressed and fed into the scrubber vessel where falling water adsorbs
the gas contaminants leaving near pure methane. The gas is then dried by desiccant in
the drier columns and exits the system as 98+% pure methane gas. The wash water may
be stripped of contaminates and recycled to the scrubber.

Pressure Swing Adsorption

Otherwise known as PSA, this purification method separates the CO,, nitrogen, oxygen
and water from the raw biogas stream by adsorbing gases at high pressure and
desorbing them at low pressure as waste. The PSA system usually consists of four

ech 64

new energy altematives



Clinton County Community Manure Management and Methane Recovery Feasibility Study

different adsorption columns working in sequence; adsorption, depressurizing,
desorption and depressurizing.

The raw biogas is compressed and fed into the bottom of the adsorption column where
it is purified. During this time the remaining columns regenerate, such that there is
always one absorber column actively cleaning gas. PSA does not scrub hydrogen sulfide
so this must be removed before the gas is used.

Advantages and Disadvantages

Each technology type can fulfill its purpose of supplying high quality natural gas for fuel
use or pipeline injection. However depending on the site location, various
environmental and economic factors might make selecting a certain type of system a
more sensible choice. For areas where water is an expensive resource a more
appropriate choice might be a PSA system which regenerates the adsorbent, however
this has to be offset against the heat input required in regeneration.

Another important factor to consider is the methane loss associated with each design.
The methane loss is measured using gas analyzers and flow meters at the gas inlet and
discharge of the plant. Most plants are guaranteed by manufacturers to achieve a
maximum 2% methane loss. Some recent studies however have measured between 8-
10% methane loss at PSA and Selexol plant sites, possibly due to leaks and poor
maintenance. Chemical systems have even lower guaranteed losses since the chemicals
selectively react with the CO, in the gas stream instead of adsorbing.

For a biogas upgrading plant the auxiliary power required to drive the compressors,
pumps, etc is anywhere between 3-6% of the total energy output in the form of natural
gas. The cost associated with upgrading biogas also decreases with larger plant sizes, a
plant of 100 cubic meters per hour (3,500 ft3/hour) will upgrade gas at more than twice
the cost of a plant outputting 200 - 300 cubic meters per hour.
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9.0 Feasibility Study Scenarios

The feasibility study will evaluate standalone, on-farm digesters as well as scenarios
related to the development of a community-based system for managing manure and
methane recovery. Each scenario will include manure only and manure supplemented
with organic substrate with a tipping fee. The scenarios to be evaluated are:

1. Standalone, on-farm digesters for 250, 500 and 1,000 head dairies with
a. Electricity production, or
b. CNG fuel production and pipeline quality natural gas production,
c. with and without organic substrate
2. Six-dairy community digester near the Henrichs/Meyer dairies with
a. Manure transported via pipeline or truck,
b. Central electricity production, or
c. Central CNG fuel production and pipeline quality natural gas production,
d. with and without organic substrate
3. On-farm digesters at six dairies in the Henrichs/Meyer area with
a. Central electricity production, or
b. Central CNG fuel production and pipeline quality natural gas production,
c. with and without organic substrate
4. Community digester (transport manure via pipeline) with just the Henrichs and
Meyer dairies with central electricity production
5. Four-dairy community digester (transport manure via pipeline) near the
Timmermann dairy with central electricity production

9.1 Design Basis

A design basis was developed for each scenario to define the expected flows and
digester loads. There are several factors that may impact the availability of manure and
organic substrates for each of the scenarios to be evaluated in this feasibility study.
Dairy herd sizes may increase or decrease, competition for organic substrates may
reduce the availability of substrates or new businesses or increasing land fill costs can
increase availability. Table 16 summarizes the basis of design for each scenario with
manure only. Total animals include milk cows and heifers.

For the standalone, on-farm digester scenarios, the 250 head dairy is assumed to have
150 milking cows and 100 heifers; The 500 head dairy is assumed to have 300 milking
cows and 200 heifers; and the 1,000 head dairy is assumed to have 800 milking cows
and 200 heifers. The manure output of 2.5 heifers is equal to one milk cow.
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Table 16. Design Basis for Standalone and Community Digesters

Total Manure ft3 ft3
Scenario #1 - Total manure solids V.S. biogas | methane
Standalone, On-farm Digester Animals Ib/day Ib/day Ib/day per day per day
250 Head Dairy 250 28,500 3,563 2,672 17,100 10,260
500 Head Dairy 500 57,000 7,125 5,344 34,200 20,520
1000 Head Dairy 1000 | 132,000 16,500 12,375 79,200 47,520
Scenario #2 and #3 - Henrichs/Meyer area Community Digester
Schrage Dairy 293 33,420 4,178 3,133 20,052 12,031
Buehne Farms, Inc. 627 71,460 8,933 6,699 42,876 25,726
Henrichs Feed and Farm, Inc. 262 29,850 3,731 2,798 17,910 10,746
Meyer Electric & Farm, Inc. 326 35,250 4,406 3,305 21,150 12,690
Henrichs Farms, LTC 400 44,700 5,588 4,191 26,820 16,092
R. D. Farms by D & D Thole 238 27,150 3,394 2,545 16,290 9,774

2,146 | 241,830 30,229 22,672 | 145,098 87,059

Scenario #4 - Meyer and Henrichs Community Digester

Meyer Electric & Farm, Inc. 326 35,250 4,406 3,305 21,150 12,690

Henrichs Farms, LTC 400 44,700 5,588 4,191 26,820 16,092

726 79,950 9,994 7,495 47,970 28,782

Scenario #5 - Timmermann area Community Digester

RTS Farms 240 29,520 3,690 2,768 17,712 10,627
Cindy Drees 266 32,700 4,088 3,066 19,620 11,772
Loepker Dairy Farm 330 44,700 5,588 4,191 26,820 16,092
J. B. Timmermann Farms, Inc 1050 139,500 17,438 13,078 83,700 50,220

1,886 | 246,420 30,803 23,102 | 147,852 88,711

For the community digester scenarios the exact number of milking cows versus heifers
at each dairy was not available so the animal counts shown in Table 17 were estimated
by NEAtech.

Table 17. Milking cows and heifers for the community digester scenarios

Scenario #2 and #3 -

Henrichs/Meyer area Total Milking

Community Digester Animals Cows Heifers
Schrage Dairy 293 176 117
Buehne Farms, Inc. 627 376 251
Henrichs Feed and Farm, Inc. 262 157 105
Meyer Electric & Farm, Inc. 326 175 150
Henrichs Farms, LTC 400 230 170
R. D. Farms by D & D Thole 238 143 95

2,146 1,257 888
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Scenario #4 — Meyer and Total Milking
Henrichs Community Digester Animals Cows Heifers
Meyer Electric & Farm, Inc. 326 175 150
Henrichs Farms, LTC 400 230 170
726 405 320
Scenario #5 - Timmermann Total Milking
area Community Digester Animals Cows Heifers
RTS Farms 240 168 72
Cindy Drees 266 186 80
Loepker Dairy Farm 330 230 170
J. B. Timmermann Farms, Inc 1050 850 200
1,886 1,434 522

For the scenarios with organic substrate, a range of organic substrate loading was
evaluated to determine the impact and sensitivity to the amount of substrate added to
the digester.
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10.0 Financial Analysis

10.1 Assumptions

Assumptions used in the financial analysis of the various scenarios are presented here.
The values used are common for biogas and bioenergy projects, but the values can
change with each project. Many of the assumptions are supported by the information
presented in the previous sections of this report. Economic assumptions used in the
financial modeling are presented in Table 18.

Table 18. Economic assumptions used in financial modeling

Economic Assumptions Units Value
Electricity sold to grid S/kWh $0.05
Electricity used on farm S/kWh $0.08
Natural gas S/mmbtu $4.25
Diesel Price S/Gal $3.75
CNG Route Fee (a CNG expense) % of diesel price 25%
Renewable Natural Gas Premium S/mmbtu $6.00
RIN's S/RIN $0.50
REC's S/REC $10.00
Carbon Credits S/tonne CO2-e $0.00
Fiber - Bedding $/yd3 $4.00
Fiber - Sales $/yd3 $4.00
Nutrients - Nitrogen S/ton $600.00
Nutrients - Phosphorus S/ton $600.00
Nutrients - Potassium S/ton $600.00
Tipping Fees (net after shipping) $/ton $25.00
Inflation Electricity % per Year 2.0%
Inflation Natural Gas % per Year 2.0%
Inflation Diesel % per Year 2.0%
Inflation Environmental Credits % per Year 0.0%
Inflation Other % per Year 2.0%

For the standalone, on-farm digester scenarios with electricity production, we assumed
approximately 35% of the electricity produced (without organic substrates) is used on
the farm (at 8¢/kWh) and the balance is sold to the grid (at 5¢/kWh). This results in the
average electricity prices shown in Table 19. The kWh/cow/month values shown in
Table 19 were derived from the electricity use at the three dairies participating in the
study. For the community digester scenarios we assumed all of the electricity is sold to
the grid.
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Table 19. Electricity prices used for the standalone, on-farm digester scenarios

On-farm Electricity Use Average Electricity Price
Dairy Size (monthly) (¢/kwWh)
without with
# head kWh/cow/mo. | kWh/mo. substrate substrate
250 65 12350 0.0625 0.0550
500 60 22800 0.0615 0.0552
1000 47 41360 0.0590 0.0548

Source: NEAtech

We assumed the use of a complete mix digester due to the potential addition of organic
substrates to the digester for many of the scenarios. Other types of digesters could be
used, but the complete mix type of design is recommended for a digester with organic
substrate added to the digester. A mixed plug flow digester could also be used with
organic substrate addition. The selection of the digester should be based on detailed
proposals from digester suppliers in the project development phase of the project.

Each milk cow is assumed to produce 150 pounds of manure per day with 12.5% total
solids. Each heifer is assumed to produce 60 pounds of manure per day (2.5 heifers
equals the manure output of one milk cow). Each pound of manure solids is assumed to
contain 75% volatile solids. Each pound of volatile solids will produce 6.4 cubic feet of
biogas. The biogas is assumed to contain 60% methane.

The manure is assumed to contain 0.66% nitrogen, 0.11% phosphorus, and 0.15%
potassium. Recovery of each nutrient (for sale) is assumed to be 65% of the nutrient in
the manure. Nutrient recovery increases the digester capital cost by 15%. Nutrient
pricing is shown in Table 18.

For scenarios 1 - 4 we assumed the use of manure bedding in the dairies; sand or straw
will decrease the amount of manure available for biogas production by about 10% and
increase the overall digester capital cost by 25% for the sand/straw removal equipment.
For scenario #5 (Meyers and Henrichs dairies only) we assumed the use of sand
bedding. Digestate is dewatered in a screw press to produce the manure bedding; the
liquid from the screw press is returned to the dairy in proportion to the amount of
manure from each dairy. Overall fiber recovery is assumed to be 75%. All of the fiber is
assumed to be sold at the price shown in Table 18.

Digester capital costs are estimated in accordance with the guidelines provided by the
US EPA AgStar program in Anaerobic Digestion Capital Costs for Dairy Farms (May 2010)
(Table 20). The AgStar costs have been escalated to 2012 dollars in accordance with the
Chemical Engineering Plant Cost Index. The costs for the digester derived from the
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equations for a complete mix digester are adjusted (increased) for the additional
equipment shown in Table 21.

Table 20. AgStar equations for estimating digester costs

Digester Type Capital Cost ($) Capital Cost per

Dairy Cow
($/dairy cow)
Complete mix 563 x number 7,881 x
of dairy cows + (number of dairy
320,864 cows)03152
Plug flow 617 x number 13,308 X
of dairy cows + (number of dairy
566,006 cows) 0348
Covered lagoon 400 x number 68,516 x
of dairy cows + (number of dairy
599,556 cows) 06074

Source: USDA AgStar Program; Anaerobic Digestion Capital Costs for Dairy Farms (May 2010)

Table 21. Ancillary digester equipment required

% Increase in Base
Digester Price Modifiers Digester Cost
Nutrient Removal 15%
H2S Removal and Flare 7%
Utility Charges 10%
Organic Substrate Storage and Handling 5%
Project Contingency 10%
Total Cost Modifiers 47%

Source: USDA AgStar Program; Anaerobic Digestion Capital Costs for Dairy Farms (May 2010) and NEAtech

The Substrate Storage and Handling capital cost shown in Table 21 are incurred only for
the scenarios with organic substrate addition to the digester. The substrate storage and
handling capital costs are for a storage tank and agitator for liquid wastes and a
metering pump to pump the liquid wastes to the digester. Solid organic wastes are
added to the manure pit. A more complex and costly substrate storage and feed system
may be required for some substrates.

The Utility Charges shown in Table 21 are for the grid interconnect costs or the pipeline
interconnect costs.

The AgStar digester cost plus ancillary equipment capital costs are adjusted for the
product produced (electricity, pipeline natural gas, or CNG truck fuel) based on the
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experience of the NEAtech team with actual costs for these systems. A 10% contingency
is included in each capital cost estimate.

O&M costs are assumed to be 7.5% of the total project capital cost. Straight-line, 15-
year depreciation is used with no residual value for the facility. The capacity factor for
electricity production is 90% and the parasitic load is 10%.

When producing renewable natural gas for pipeline injection or CNG for diesel fuel
replacement, 15% of the biogas is assumed to be used to heat the digester. When
electricity is produced, the engine exhaust heat is used to heat the digester. Any excess
heat from the engine exhaust is not recovered.

Project financing is assumed for all scenarios with 60% debt and 40% equity. Debt is
assumed to be at 8% annual interest rate with a loan term of 15 years. No grants are
assumed. The financial model projects income, expenses, and cash flows for 15 years.

10.2 Scenario #1 - Standalone, On-farm Digesters

Scenario #1 is the evaluation of standalone, on-farm digesters for 250, 500 and 1,000
head dairies. This scenario provides a baseline upon which to compare the community
digester scenarios. It also provides information to diary owners with which to evaluate
an individual digester for their dairy.

The results for Scenario #1 without organic substrates are shown in Table 22. Only the
CNG Fuel scenarios have positive average annual pre-tax incomes and only the 1,000
head CNG Fuel scenario has an adequate Internal Rate of Return (IRR) to attract
investors. None of the other scenarios are viable with the current inputs and
assumptions.

The results for Scenario #1 with organic substrates are shown in Table 23. We assumed
30% (of the manure by weight) organic substrate addition to the 1,000 head digester,
40% substrate addition for the 500 head digester, and 50% substrate addition for the
250 head digester. The cost to manage the organic substrate is reflected in the higher
digester O&M costs which are about 24% higher for the scenarios with organic substrate
added to the digester.

All of the scenarios with organic substrate added have positive average annual pre-tax
incomes, positive IRRs, and acceptable minimum debt coverage ratios. The increased
biogas production and tipping fees due to the organic substrate are the primary reasons
for the improved profitability.
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Table 22. Standalone, on-farm digesters, no organic substrate

No Organic Substrate

Inputs and Outputs 250 Head 500 Head 1000 Head

Manure, ton/day 14.3 28.5 66.0
% Organic Substrate Added 0% 0% 0%
Organic Substrate, ton/day 0.0 0.0 0.0
Biogas Production, ft3/day 17,100 34,200 79,200
Methane Production, ft3/day 10,260 20,520 47,520
Net Generation Capacity, kW 45 90 209
Annual Generation, kWh/year 355,612 711,224 1,647,044
Electricity 250 Head 500 Head 1000 Head

Capital Cost $530,329 $881,805 $1,647,615
Capital Cost per Cow $2,791 $2,321 $1,872
Equity (40%) $212,132 $352,722 $659,046
Debt (60%) $318,197 $529,083 $988,569
Average Annual EBITDA $9,345 $33,366 $106,628
Average Annual Pre-Tax Income (541,972) ($51,961) ($52,802)
IRR <0% <0% < 0%
Minimum Debt Coverage Ratio 0.23 0.48 0.82
Payback, years #N/A #N/A #N/A
Pipeline Natural Gas 250 Head 500 Head 1000 Head

Capital Cost $562,764 $946,675 $1,797,841
Capital Cost per Cow $2,962 $2,491 $2,043
Equity $225,106 $378,670 $719,136
Debt $337,658 $568,005 $1,078,704
Average Annual EBITDA $14,975 $45,415 $139,280
Average Annual Pre-Tax Income ($39,480) ($46,189) ($34,687)
IRR <0% <0% < 0%
Minimum Debt Coverage Ratio 0.33 0.59 0.96
Payback, years #N/A #N/A #N/A
CNG Fuel 250 Head 500 Head 1000 Head

Capital Cost $649,155 $1,119,458 $2,197,968
Capital Cost per Cow $3,417 $2,946 $2,498
Equity $259,662 $447,783 $879,187
Debt $389,493 $671,675 $1,318,781
Average Annual EBITDA $67,975 $151,414 $384,751
Average Annual Pre-Tax Income $5,160 $43,090 $172,066
IRR 3.0% 12.3% 22.3%
Minimum Debt Coverage Ratio 1.30 1.67 2.17
Payback, years 12.5 7.3 4.6
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Table 23. Standalone, on-farm digesters, with organic substrate

With Organic Substrate

Inputs and Outputs 250 Head 500 Head 1000 Head

Manure, ton/day 14.3 28.5 66.0
% Organic Substrate Added 50% 40% 30%
Organic Substrate, ton/day 7.1 11.4 19.8
Biogas Production, ft3/day 42,750 75,240 150,480
Methane Production, ft3/day 25,650 45,144 90,288
Net Generation Capacity, kW 113 198 397
Annual Generation, kWh/year 889,030 1,564,692 3,129,384
Electricity 250 Head 500 Head 1000 Head

Cap|ta| Cost $658,391 51,086,824 $2,004,742
Capital Cost per Cow $3,465 $2,860 $2,278
Equity (0%) $263,356 $434,730 $801,897
Debt (0%) $395,034 $652,094 $1,202,845
Average Annual EBITDA $109,311 $193,301 $384,320
Average Annual Pre-Tax Income $45,602 $88,135 $190,333
IRR 20.3% 23.2% 26.4%
Minimum Debt Coverage Ratio 2.08 2.23 2.40
Payback, years 4.9 4.4 3.9
Pipeline Natural Gas 250 Head 500 Head 1000 Head

Capital Cost $739,478 $1,229,538 $2,290,171
Capital Cost per Cow $3,892 $3,236 $2,602
Equity $295,791 $491,815 $916,068
Debt $443,687 $737,723 $1,374,102
Average Annual EBITDA $131,075 $231,165 $461,808
Average Annual Pre-Tax Income $59,520 $112,190 $240,201
IRR 22.8% 25.3% 28.4%
Minimum Debt Coverage Ratio 2.19 233 2.50
Payback, years 4.5 4.1 3.6
CNG Fuel 250 Head 500 Head 1000 Head

Capital Cost $955,456 $1,609,659 $3,050,412
Capital Cost per Cow $5,029 $4,236 $3,466
Equity $382,182 $643,864 $1,220,165
Debt $573,273 $965,795 $1,830,247
Average Annual EBITDA $263,574 $464,362 $928,203
Average Annual Pre-Tax Income $171,120 $308,605 $633,031
IRR 44.8% 47.6% 51.0%
Minimum Debt Coverage Ratio 3.41 3.57 3.77
Payback, years 2.3 2.2 2.0
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The impact of a 30% grant was explored. With a 30% grant and no substrate, all of the
CNG Fuel scenarios are viable, and the 1000 head digester scenarios for electricity
production and pipeline natural gas are positive with IRRs of 10.9% and 15.6%,
respectively.

With substrate addition and a 30% grant, all of the standalone digester scenarios have
an IRR greater than 40%. The results for electricity production with substrate addition
and a 30% grant are shown in Table 24.

Table 24. Standalone digester with organic substrate addition and a 30% grant

With Organic Substrate and 30% grant

Electricity 250 Head 500 Head 1000 Head

Net Generation Capacity, kW 113 198 397
Annual Generation, kWh/year 889,030 1,564,692 3,129,384
Grant Amount $197,517 $326,047 $601,423
Capital Cost (after grant) $460,873 $760,777 $1,403,320
Capital Cost per Cow $2,426 $2,002 $1,595
Equity (40%) $184,349 $304,311 $561,328
Debt (60%) $276,524 $456,466 $841,992
Average Annual EBITDA $126,390 $221,493 $436,323
Average Annual Pre-Tax Income $81,793 $147,877 $300,532
IRR 44.9% 48.6% 53.0%
Minimum Debt Coverage Ratio 3.43 3.64 3.89
Payback, years 2.3 2.1 2.0
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10.3 Scenario #1 - Sensitivity Studies for Standalone, On-farm Digesters

The impacts of higher electricity sales prices were explored with no substrate addition
and no grant. The electricity price was increased 1¢/kWh starting at 5¢/kWh up to
18¢/kWh. The IRR was calculated for the 250, 500 and 1,000 head dairies for each
electricity price. The results are shown in Figure 34.

The 1,000 head dairy reaches a positive IRR at about 8.6¢/kWh and a 15% IRR is
obtained at about 13¢/kWh. The 500 head dairy reaches a positive IRR at about
12.5¢/kWh and a 15% IRR at about 17.6¢/kWh. The 250 head dairy reaches a positive
IRR at about 16.5¢/kWh.

Figure 34. IRR versus electricity price for on-farm digesters (no substrate, no grant)
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The impacts of higher electricity sales prices were explored for standalone digesters
with no substrate addition and a 30% grant. The electricity price was increased from
5¢/kWh to 15¢/kWh. The IRR was calculated for the 250, 500 and 1,000 head dairies for
each electricity price. The results are shown in Figure 35.

With a 30% grant and no substrate addition (Figure 35), the 1,000 head dairy reaches a
positive IRR at less than 5¢/kWh and a 15% IRR is obtained at about 7¢/kWh. The 500
head dairy reaches a positive IRR at about 6.5¢/kWh and a 15% IRR at about 10.4¢/kWh.
The 250 head dairy reaches a positive IRR at about 9.5¢/kWh and a 15% IRR at about
14¢/kWh.

Figure 35. IRR versus electricity price for on-farm digesters (30% grant, no substrate)
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The impact of the net tipping fee (after shipping costs) was explored for standalone
digesters with substrate addition and no grant. The results are shown in Figure 36. With
a net tipping fee of just $10/ton, the 1,000 head dairy has an IRR of 10.8% and at
$30/ton the IRR is 31%. The 500 head dairy has a 10% IRR at about $14/ton and a 28%
IRR at $30/ton. The 250 head dairy has a 10% IRR at about $16/ton and a 25% IRR at
S30/ton.

Figure 36. IRR versus tipping fee for on-farm digesters (with substrate, no grant)
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The impact of larger standalone, on-farm digesters with electricity production was
explored. The IRR was determined for digesters on farms with 1,000 to 5,000 milk cows
with no substrate added to the digester and no grants for the project. The results are
shown in Figure 37. The standalone, on-farm digester producing electricity does not
attain a positive IRR until the size of the dairy reaches about 2,600 milk cows in size. At
5,000 cows the IRR is only 9.5%.

Figure 37. IRR versus dairy size for on-farm digesters (no substrate, no grant)
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10.4 Scenario #2 - Community Digester with Manure Transport

Scenario #2 is the transport of manure to a central digester facility. Examples of possible
dairy groupings for a community digester are shown in Figure 38. Manure can be
transported via pipeline or by truck. Each mode of transportation will be evaluated. At
the central digester facility the biogas will be used to make either electricity, pipeline
guality natural gas (methane), or CNG for use in truck fleets.

Figure 38. Possible dairy groupings for a community digester
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The six dairies near the Henrichs and Meyer dairies were selected as the scenario #2
community digester project. With over 84 dairies in the county, there are many
locations where a community digester could be located (see Figure 38). The six dairies
near Henrichs and Meyer were selected for evaluation purposes only. The participation
of the dairies is the most important issue for selecting a site for a community digester.
Manure transportation costs, whether by truck or pipeline, must be kept to a minimum.

Y
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The six dairies in the scenario #2 community digester project are listed in Table 25 and
shown on the map in Figure 39. These dairies have not consented to participating in the
project. This grouping is for determination of technical and financial feasibility only. As
stated previously, there are many potential sites for a community digester in the county.

Table 25. Proposed dairies in the community digester group

Dairy Name Animals Address IV!iIes to
Digester
Schrage Dairy 293 | 18600 St. Rose Road 1.4
Buehne Farmes, Inc. 627 | 8606 Main Street 1.4
Henrichs Feed and Farm, Inc. 262 | 8105 Goodings Ford Road 0.9
Meyer Electric & Farm, Inc. 326 | 18718 Ellwood Road 0.3
Henrichs Farms, LTC 400 | 19207 Ellwood Road 0.2
R.D. Farms by D & D Thole 238 | 19101 Jamestown Road 1.1
TOTAL ANIMALS 2,146

The proposed location of the digester facility is at the intersection of CR-1900 N and CR-
900 E. This location is for analysis purposes only and the availability of land at this
location was not determined. The digester location and the proposed pipe routes are
shown in Figure 40. The distance to the central digester from each dairy is listed in Table
25. The proposed pipe routes shown in Figure 40 will be used to calculate the cost of
piping and pumping costs for transporting manure to the central digester. The same
pipelines will be used to return the digestate to the farms.
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Figure 39. Dairies in proposed community digester project and digester location

Approx. digester location

Source: NEAtech
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Figure 40. Proposed community digester location and pipe routes
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The piping to be used for manure transport is the same as that used in the Dane County,
Wisconsin community digester project — underground, 6 or 8-inch diameter, force main
sewer piping. A minimum velocity of about 2 feet per second (fps) is required to
maintain solids in suspension. Velocities ranging from 3 to 4 fps or higher would be
required to re-suspend solids that have settled in the force main. This higher velocity is
required for force main profiles which exhibit multiple high points and low points.
Manure characteristics and handling systems are shown in the following diagram.

Figure 41. Manure characteristics and handling systems for biogas digesters

Total Solids (%)
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| Water Added | | Bedding Added >
| As Excreted |

Manure

Classification | Liquid | Slury | Semi-Solid | Solid P
Handling Options | Pump | Scrape | Scrape and Stack >
Biogas Production | Recommended | Not Recommended >

Digester Type Govered Complete Plug
Lagoon Mix Flow

Source: AgStar — Managing manure with biogas recovery systems

Manure pumping stations are required at each dairy and a manure receiving tank is
required at the central digester facility. Manure would be processed through the
community digester removing approximately 30% of the solids. Additional solids would
be removed with a screw press to produce fiber that would be used for bedding and/or
sold. A digestate storage tank and pumping system would return the digestate to the six
dairies in proportion to the volume of manure supplied by each dairy. Existing lagoons
at each dairy would receive and store the digestate for later land application.
Conveyance of digestate to the farms would be through the same pipeline that is used
for raw manure delivery. Valves at the community facility and the farms would be used
to control the flow path of the manure and the return of digestate.

The dairies in the study use a combination of flush and/or scrape to remove the manure
from the free stall barns. To calculate the volume of manure to be transported to the
community digester we assumed that the manure is diluted to 8% solids by flushing and
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washing operations at the dairies. For the six diaries this results in a daily volume of
manure of 45,525 gallons. To pump this volume of manure and an equal volume of
digestate will require about 40,000 kWh per year. At 8¢/kWh, this is $6,400 per year in
electricity cost.

The estimated capital cost of the pumping system is shown in Table 26. A raw manure
pumping station is required at each farm (at $30,000 each) for a total of $180,000. At
the central digester facility a raw manure storage and transfer station is required along
with digestate storage and a digestate pumping station. The estimated cost of this
additional equipment at the central digester is $340,000. A total of 4.2 miles of buried
force main piping at an installed cost of $60 per lineal foot' is required. The estimated
cost of the force main piping is $1.33 million. The total estimated capital cost of the
pumping system is $1.85 million.

Table 26. Estimated capital cost for manure pumping system

Dairies +

Total for Central Central

Installed Cost 6 Dairies Digester Digester
Raw Manure Storage $160,000 $160,000
Raw Manure Pumping Station $180,000 $30,000 $210,000
Digestate Storage $120,000 $120,000
Digestate Pumping Station $30,000 $30,000
Force Main Piping $1,330,000 $1,330,000
Total $1,510,000 $340,000 $1,850,000

Trucking the manure to the proposed central digester would follow the same routes as
the proposed piping and would be approximately the same distances. After delivering
raw manure to the central digester facility, the same truck would return digestate to the
dairy. The distances are relatively short so the time to fill and empty the trucks is the key
parameter for estimating the cost of trucking the manure and digestate.

The cost of trucking the manure was calculated as follows. Tank trucks with a capacity of
8,000 gallons are utilized to transport 45,525 gallons of manure per day. This will require
6 trips per day. If the truck is filled and emptied at 300 gallons per minute (gpm), it will
take 30 minutes to fill or empty a truck. Each trip will consist of fill with manure at the
farm, empty manure at the digester, fill the truck with digestate, and empty the
digestate at the farm. This is 2 hours per trip; add 30 minutes for driving the short
distance between the farms and the central digester, for a total of 2.5 hours per trip. Six
trips times 2.5 hours per trip equals 15 hours per day. The cost to operate a large truck

% Dane County, Wisconsin Community Manure Management Feasibility Study, February 2008
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is about $60 per hour (see Table 27) according to the American Transportation Research
Institute’s An Analysis of the Operational Costs of Trucking: A 2011 Update.?® The cost of
trucking the manure is estimated to be $900 per day or $328,500 per year.

Table 27. Average marginal trucking costs per hour

Motor Carrier 2008 2009 Q1 2010
Marginal Expenses
Vehicle-based
Fuel & Oil Costs $25.30 $16.17 $18.59
Truck/Trailer Lease $8.52 $10.28 $9.39
or Purchase
Payments
Repair & $4.11 $4.90 $4.81
Maintenance
Truck Insurance $2.22 $2.15 $2.06
Premiums
Permits and Licenses $0.62 $1.15 $0.92
Tires $1.20 $1.14 $1.06
Tolls $0.95 $0.98 $0.95
Driver-based
Driver Wages $17.38 $16.12 $16.17
Driver Benefits $5.77 $5.11 $5.67
TOTAL $66.07 $58.00 $59.61

Source: American Transportation Research Institute

The capital cost of the manure trucking scenario will be the same as the pumping
scenario, but without the force main piping. The estimated capital cost for trucking the
manure (and digestate) is $520,000 for raw manure pumping stations at each dairy and
for raw manure and digestate storage and pumping at the central digester.

The results for the scenario #2 community digester without organic substrates are
shown in Table 28. None of these scenarios are viable because the biogas production
and revenues are too low and the O&M, depreciation and debt service are too high,
resulting in negative average annual pre-tax incomes in all cases except the CNG
scenario with pumped manure where the annual pre-tax income equals $44,729. The
IRRs are all negative with the exception of the CNG scenario with pumped manure
where the IRR is 3.1%. The pumping scenario does appear to be the better option by a
slight margin.

The results for scenario #2 with organic substrates are shown in Table 29. An organic
substrate loading of 30% is assumed for both pump and truck manure scenarios. The
CNG Fuel option appears to be viable while the other options (electricity production and
pipeline natural gas sales) have negative or insufficient projected returns. With organic
substrate the pumped manure option has a slight advantage over trucking the manure.

2 http://www.trb.ore/Main/Blurbs/165551.aspx

ech 86

new energy aitematives


http://www.trb.org/Main/Blurbs/165551.aspx

Clinton County Community Manure Management and Methane Recovery Feasibility Study

Table 28. Scenario #2 Central Digester, no organic substrate

No Organic Substrate

Inputs and Outputs

Pump Manure

Truck Manure

Manure, ton/day 120.9 120.9
% Organic Substrate Added 0% 0%
Organic Substrate, ton/day 0.0 0.0
Biogas Production, ft3/day 145,080 145,080
Methane Production, ft3/day 87,048 87,048
Generation Capacity, kW 383 383
Annual Generation, kWh/year 3,017,086 3,017,086

Electricity Pump Manure Truck Manure

Capital Cost $4,453,944 $3,123,944
Capital Cost per Cow $2,763 $1,938
Equity (40%) $1,781,578 $1,249,578
Debt (60%) $2,672,367 $1,874,367
Average Annual EBITDA $32,349 (5223,997)
Average Annual Pre-Tax Income ($398,634) (5526,283)
IRR < 0% <0%
Minimum Debt Coverage Ratio 0.10 (1.19)
Payback, years #N/A #N/A

Pipeline Natural Gas

Pump Manure

Truck Manure

Capital Cost $4,729,130 $3,399,130
Capital Cost per Cow $2,934 $2,109
Equity (40%) $1,891,652 $1,359,652
Debt (60%) $2,837,478 $2,039,478
Average Annual EBITDA $123,607 ($132,739)
Average Annual Pre-Tax Income ($334,004) (5461,654)
IRR < 0% < 0%
Minimum Debt Coverage Ratio 0.32 (0.64)
Payback, years #N/A #N/A

CNG Fuel Pump Manure Truck Manure
Capital Cost $5,462,090 $4,132,090
Capital Cost per Cow $3,388 $2,563
Equity (40%) $2,184,836 $1,652,836
Debt (60%) $3,277,254 $2,479,254
Average Annual EBITDA $573,265 $316,919
Average Annual Pre-Tax Income $44,729 (582,921)
IRR 3.1% < 0%
Minimum Debt Coverage Ratio 1.30 0.95
Payback, years 12.4 #N/A
&
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Table 29. Scenario #2 Central Digester, with organic substrate

With Organic Substrate

Inputs and Outputs

Pump Manure

Truck Manure

Manure, ton/day 120.9 120.9
% Organic Substrate Added 30% 30%
Organic Substrate, ton/day 36.3 36.3
Biogas Production, ft3/day 275,652 275,652
Methane Production, ft3/day 165,391 165,391
Generation Capacity, kW 727 727
Annual Generation, kWh/year 5,732,463 5,732,463

Electricity Pump Manure Truck Manure

Capital Cost $5,093,552 $3,763,552
Capital Cost per Cow $3,160 $2,335
Equity (40%) $2,037,421 $1,505,421
Debt (60%) $3,056,131 $2,258,131
Average Annual EBITDA $542,291 $285,945
Average Annual Pre-Tax Income $49,417 (578,232)
IRR 3.7% < 0%
Minimum Debt Coverage Ratio 1.34 0.97
Payback, years 12.0 #N/A

Pipeline Natural Gas

Pump Manure

Truck Manure

Capital Cost $5,616,405 $4,286,405
Capital Cost per Cow $3,484 $2,659
Equity (40%) $2,246,562 $1,714,562
Debt (60%) $3,369,843 $2,571,843
Average Annual EBITDA $715,681 $459,335
Average Annual Pre-Tax Income $172,213 $44,563
IRR 10.1% 3.8%
Minimum Debt Coverage Ratio 1.58 1.33
Payback, years 8.2 11.9

CNG Fuel Pump Manure Truck Manure
Capital Cost $7,009,029 $5,679,029
Capital Cost per Cow $4,348 $3,523
Equity (40%) $2,803,612 $2,271,612
Debt (60%) $4,205,418 $3,407,418
Average Annual EBITDA $1,570,031 $1,313,685
Average Annual Pre-Tax Income $891,806 $764,157
IRR 33.5% 35.1%
Minimum Debt Coverage Ratio 2.77 2.86
Payback, years 3.1 3.0
&
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10.5 Scenario #2 - Sensitivity Studies for a Community Digester

The impacts of higher electricity sales prices for the community digester with manure
transport were explored. For the community digester with no substrate addition and no
grants, the electricity price was increased from 15¢/kWh to 25¢/kWh. These high
electricity prices were used to obtain positive IRRs for the sensitivity study. The IRR was
calculated for the pumped manure and trucked manure scenarios described in the
previous section. The results are shown in Figure 42.

The community digester with pumped manure reaches a positive IRR at 16.5¢/kWh and
a 15% IRR is obtained at about 22.5¢/kWh. The trucked manure scenario reaches a
positive IRR at about 20¢/kWh and a 15% IRR at about 24.5¢/kWh. This sensitivity study
clearly shows that the community digester defined in Section 10.4 with manure
transported either by pipeline or truck is not a viable option.

Figure 42. IRR vs. electricity price for scenario #2 (no substrate, no grant)

IRR vs. Electricity Price
(no substrate, no grant)
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The impacts of higher electricity sales prices were explored for the community digester
with manure transport with no substrate addition and a 30% grant. The electricity price
was increased from 8¢/kWh to 18¢/kWh. The IRR was calculated for the pumped
manure and trucked manure scenarios for each electricity price. The results are shown
in Figure 43.

With a 30% grant and no substrate addition, the pumped manure scenario reaches a
positive IRR at 9.5¢/kWh and a 15% IRR is obtained at about 13.6¢/kWh. The trucked
manure scenario reaches a positive IRR at about 15.2¢/kWh and a 15% IRR at about
18¢/kWh. Although the IRRs are much improved with a 30% grant, the electricity price
required for a reasonable IRR is too high.

Figure 43. IRR vs. electricity price for scenario #2 (no substrate, 30% grant)
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The impacts of higher electricity sales prices were explored for the community digester
with manure transport with substrate addition and no grant. The electricity price was
increased from 5¢/kWh to 15¢/kWh. The IRR was calculated for the pumped manure
and trucked manure scenarios for each electricity price. The results are shown in Figure
44,

With substrate addition and no grant, the pumped manure scenario reaches a positive
IRR at less than 5¢/kWh and a 15% IRR is obtained at 8¢/kWh. The trucked manure
scenario reaches a positive IRR at about 6.2¢/kWh and a 15% IRR at about 9¢/kWh.

Figure 44. IRR vs. electricity price for scenario #2 (30% substrate, no grant)

IRR vs. Electricity Price
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The impacts of higher electricity sales prices were explored for the community digester
with manure transport with substrate addition and a 30% grant. The electricity price
was increased from 5¢/kWh to 10¢/kWh. The IRR was calculated for the pumped
manure and trucked manure scenarios for each electricity price. The results are shown
in Figure 45.

With substrate addition and a 30% grant, the pumped manure scenario has a 26% IRR at
5¢/kWh. The trucked manure scenario has a 15% IRR at 5¢/kWh.

Figure 45. IRR vs. electricity price for scenario #2 (30% substrate, 30% grant)
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The impact of the net tipping fee (after shipping costs) was explored for the community
digester with manure transport with 30% substrate addition and no grant. The results
are shown in Figure 46. The pumped manure scenario reaches a positive IRR at a net
tipping fee of $22/ton and 15% IRR at $38/ton. The trucked manure scenario reaches a
positive IRR at $30/ton and a 13% IRR at $40/ton.

Figure 46. IRR vs. tipping fee for scenario #2 (with substrate, no grant)

IRR vs. Tipping Fee
(with 30% substrate, no grant)
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The impact of the amount of substrate added to the community digester was explored
with manure transport and no grant. The net tipping fee was set at $25/ton. The results
are shown in Figure 47. The pumped manure scenario reaches a positive IRR at about
27% substrate added to the digester and 15% IRR at 43% substrate added to the
digester. The trucked manure scenario reaches a positive IRR at 35% substrate added to
the digester and a 15% IRR at 47.5% substrate added.
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Figure 47. IRR vs. % substrate added to the community digester (no grant)

IRR vs. % Substrate
(525/ton net tipping fee, no grant)

15% : o
o
2 /
10% =
0% . . ‘ ¢ /

0% 5% 10%  15%  20%  25%  30%  35% 40% 45%  50%

% Substrate added to the digester
Pump Manure —@&—Truck Manure

Additional Sensitivity Studies

The previous sensitivity studies clearly show that for the community digester scenario,
pumping manure results in a higher projected IRR than trucking the manure. Additional
sensitivity studies were then carried out with pumping the manure only to show the
impact of various variables on the IRR. A 30% grant was assumed for all of these
sensitivities.

The first sensitivity shows the impact of electricity price on the IRR with 10%, 20% and
30% substrate added. Net tipping fee is $25/ton. For the scenario #2 community
digester with pumped manure and a 30% grant, the IRR equals 20% at about 10¢/kWh
with 10% substrate; the IRR equals 20% at about 6.2¢/kWh and 20% substrate; and the
IRR is about 26% at 5¢/kWh and 30% substrate added. The results are shown in Figure
48.
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Figure 48. IRR vs. electricity price for 10%, 20% and 30% substrate added
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The next sensitivity shows the impact of higher and lower tipping fees for the organic
substrate. The tipping fees shown are net (delivered) tipping fees (see Figure 49). The
electricity price is 5¢/kWh for this scenario.

Figure 49. IRR vs. tipping fee for scenario #2 with electricity at 5¢/kWh
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The sensitivity shown in Figure 49 shows that with 10% substrate, the scenario is not
viable (it does not reach 20% IRR within the range of tipping fees assumed to be
reasonable for the study area). The projected IRR equals 20% at about $30/ton and 20%
substrate; and the IRR equals 20% at about $20/ton and 30% substrate added.

The next sensitivity shows the impact of higher and lower tipping fees with the
electricity price set at 7¢/kWh. With the higher electricity price, the 10% substrate
scenario is still not viable; the projected IRR equals 20% at about $20/ton and 20%
substrate; and the IRR equals about 30% at $20/ton and 30% substrate added.

Figure 50. IRR vs. tipping fee for scenario #2 with electricity at 7¢/kWh
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10.6 Scenario #3 - On-farm Digesters with Central Biogas Processing

Scenario #3 is a community manure management system, but with digesters on
individual farms and biogas piped to a central processing facility. The same farms used
in Scenario #2 will be used for Scenario #3. The central biogas processing facility is
assumed to be located at the same location as the central digester in Scenario #2 (at the
intersection of CR-1900 N and CR-900 E). The same pipeline routing used in Scenario #2
will be used, but a smaller diameter and less costly piping system will be used.

At each digester a biogas upgrading system is necessary to dry and compress the raw
biogas for transmission to the central biogas processing facility. The skid-mounted gas
compression station will reduced the dew point of the biogas to remove moisture and
compress the biogas. Some systems also remove siloxanes and H,S. The cost of the
biogas compression skid is estimated to be $50,000. The operating cost of the gas
compression skid is minimal.

Once compressed, the biogas will be piped through a buried, small diameter, high
density polyethylene pipeline. An example of the type of pipeline for the biogas is
shown in Figure 51. The length of buried pipe for the biogas is approximately the same
as in Scenario #2; 4.2 miles. The estimated installed cost of the pipeline is $30 per linear
foot. The total installed cost of the pipeline is $665,000.

Figure 51. Installing small diameter underground gas line

Source: Consumers Energy; https://www.consumersenergy.com/content.aspx?id=1197

The dairies where the digesters will be installed and their estimated manure and biogas
production rates are shown in Table 30.
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Table 30. Biogas production at each dairy for central biogas processing

Total Manure ft3
Total manure solids V.S. biogas
Dairy Animals Ib/day Ib/day Ib/day per day
Schrage Dairy 293 33,420 4,178 3,133 20,052
Buehne Farms, Inc. 627 71,460 8,933 6,699 42,876
Henrichs Feed and Farm, Inc. 262 29,850 3,731 2,798 17,910
Meyer Electric & Farm, Inc. 326 35,250 4,406 3,305 21,150
Henrichs Farms, LTC 400 44,700 5,588 4,191 26,820
R. D. Farms by D & D Thole 238 27,150 3,394 2,545 16,290
Total 2,146 | 241,830 30,229 22,672 | 145,098

The estimated capital cost of each digester with biogas production only is shown in
Table 31. The cost of the biogas compression skid will add $50,000 to the cost at each
dairy. The cost of the six on-farm digesters plus the six biogas compression skids is
approximately $3.7 million. A single digester for the same amount of manure is only
$2.0 million.

Table 31. Digester cost for each dairy (biogas production only)

Digester Digester
Total Capital Cost per
Dairy Animals Cost Cow

Schrage Dairy 293 $508,464 $1,735
Buehne Farms, Inc. 627 $854,607 $1,363
Henrichs Feed and Farm, Inc. 262 $470,323 $1,795
Meyer Electric & Farm, Inc. 326 $527,046 $1,617
Henrichs Farms, LTC 400 $620,132 $1,550
R. D. Farms by D & D Thole 238 $440,757 $1,852
Total 2,146 | $3,421,329 $1,594

The results for Scenario #3, on-farm digesters at six farms, and central biogas processing
are shown in Table 32. None of the biogas processing scenarios (electricity production,
pipeline natural gas, and CNG fuel) without substrate addition are viable. With 30%
substrate addition, the IRRs for electricity and pipeline natural gas scenarios are too low
to attract investor interest. The CNG fuel scenario has an excellent IRR at 28.5%.

The individual on-farm digesters with central biogas processing (Scenario #3) have much
lower IRRs than the central digester with pumped or trucked manure (Scenario #2) due
to the high capital cost of the individual on-farm digesters.
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Table 32. Scenario #3 On-farm Digesters, with central biogas processing

Inputs and Outputs Without Substrate With Substrate
Manure, ton/day 120.9 120.9
% Organic Substrate Added 0% 30%
Organic Substrate, ton/day 0.0 36.3
Biogas Production, ft3/day 0 0
Methane Production, ft3/day 87,048 165,391
Generation Capacity, kW 383 727
Annual Generation, kWh/year 3,017,086 5,732,463
Electricity Without Substrate With Substrate
Capital Cost $5,019,917 $5,659,525
Capital Cost per Cow $3,114 $3,511
Equity (40%) $2,007,967 $2,263,810
Debt (60%) $3,011,950 $3,395,715
Average Annual EBITDA ($9,210) $500,732
Average Annual Pre-Tax Income ($494,959) (546,909)
IRR #DIV/0! -3.7%
Minimum Debt Coverage Ratio (0.04) 1.11
Payback, years #N/A #N/A
Pipeline Natural Gas Without Substrate With Substrate
Capital Cost $5,295,103 $6,182,378
Capital Cost per Cow $3,285 $3,835
Equity (40%) $2,118,041 $2,472,951
Debt (60%) $3,177,062 $3,709,427
Average Annual EBITDA $82,047 $674,121
Average Annual Pre-Tax Income ($430,330) $75,887
IRR #DIV/0! 4.5%
Minimum Debt Coverage Ratio 0.19 1.35
Payback, years #N/A 11.4
CNG Fuel Without Substrate With Substrate
Capital Cost $6,028,063 $7,575,002
Capital Cost per Cow $3,739 $4,699
Equity (40%) $2,411,225 $3,030,001
Debt (60%) $3,616,838 $4,545,001
Average Annual EBITDA $531,705 $1,528,471
Average Annual Pre-Tax Income ($51,597) $795,481
IRR -3.8% 28.5%
Minimum Debt Coverage Ratio 1.09 2.50
Payback, years #N/A 3.6
&
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10.7 Scenario #4 - Meyer/Henrichs Community Digester

Scenario #4 is a two-dairy community digester with just the Meyer and Henrichs dairies
included. The manure is transported about one-half mile from one dairy to the other via
pipeline. The community digester is assumed to be located at one of the dairies. The
number of cows at the Meyers and Henrichs dairies is shown in Table 33. The equivalent
number of milking cows for this scenario is 533 milk cows.

Table 33. Milking cows and heifers for scenario #4 community digester

Scenario #4 — Meyer and Total Milking
Henrichs Community Digester Animals Cows Heifers
Meyer Electric & Farm, Inc. 326 175 150
Henrichs Farms, LTC 400 230 170
726 405 320

The estimated capital cost of the manure and digestate pumping system for scenario #4
is shown in Table 34. A raw manure pumping station is required at one of the farms at
an estimated cost of $30,000. At the central digester facility a raw manure storage and
transfer station is required along with digestate storage and a digestate pumping
station. The estimated cost of this additional equipment at the central digester is
$200,000. A total of 0.5 miles of buried force main piping at an installed cost of $60 per
lineal foot®! is required. The estimated cost of the force main piping is $158,000. The
total estimated capital cost of the pumping system is $388,000.

Table 34. Estimated capital cost for manure pumping system for scenario #4

Dairies +

Total for Central Central

Installed Cost 1 Dairy Digester Digester
Raw Manure Storage $80,000 $80,000
Raw Manure Pumping Station $30,000 $30,000 $60,000
Digestate Storage $60,000 $60,000
Digestate Pumping Station $30,000 $30,000
Force Main Piping $158,000 $158,000
Total $188,000 $200,000 $388,000

To calculate the volume of manure to be transported to the Meyers/Henrichs
community digester we assumed that the manure is diluted to 8% solids by flushing and
washing operations at the dairies. For the Meyers and Henrichs diaries this results in a
daily volume of manure of 15,050 gallons. To pump this volume of manure and an equal

*! Dane County, Wisconsin Community Manure Management Feasibility Study, February 2008
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volume of digestate will require about 13,750 kWh per year. At 8¢/kWh, this is $2,200
per year in electricity cost.

Several scenarios were evaluated for the Meyers/Henrichs community digester. We did
not evaluate trucking manure for this scenario and all of the results presented below
include a 30% grant. We assumed both dairies use sand bedding.

The first sensitivity shows the impact of electricity price on the IRR with 10%, 20% and
30% substrate added. Net tipping fee for this sensitivity is $25/ton. The results are
shown in Figure 52. The scenario with 10% substrate is not viable with electricity prices
up to 10¢/kWh. The IRR equals 20% at about 9.0¢/kWh with 20% substrate; and the IRR
equals 20% at 5.8¢/kWh with 30% substrate.

Figure 52. IRR vs. electricity price for 10%, 20% and 30% substrate for scenario #4
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If manure bedding is used by both the Meyer and Henrichs dairies the results are
improved significantly as shown in Figure 53. The IRR is increased by about 8% by using
manure bedding. Biogas production is decreased by about 10% with sand bedding
versus manure bedding, due to the loss of manure in the sand removal equipment (sand
must be kept out of the digester). Sand bedding also increases the capital cost due to
the need for sand removal equipment.
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Figure 53. IRR vs. electricity price for scenario #4 with manure bedding
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In the next sensitivity study we evaluated the impact of higher and lower tipping fees for
the Meyers/Henrichs community digester with sand bedding and electricity sold at
5¢/kWh. The results are shown in Figure 54.

Figure 54. IRR vs. tipping fee for scenario #4 (electricity at 5¢/kWh)
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For the sensitivity study for IRR versus tipping fee shown in Figure 54, the scenario with
10% substrate is not viable with tipping fees up to $30/ton (all of the IRRs are negative).
With 20% substrate, the IRR is only about 10% which is normally considered too low for
most investors. The 30% substrate scenario reaches 20% IRR at about $28/ton net
tipping fee.

In the next sensitivity study for the Meyers/Henrichs community digester we increased
the electricity price to 7¢/kWh and varies the net tipping fee from $20/ton to $30/ton.
As in the previous sensitivity, a 30% grant was included and sand bedding was assumed
to be used by both dairies. The results are shown in Figure 55.

The scenario with 10% substrate and electricity at 7¢/kWh is still not viable. With 20%
substrate the IRR reaches about 17% at a tipping fee of $30/ton. With 30% substrate the
IRR is 20% at about $20/ton net tipping fee.

Figure 55. IRR vs. tipping fee for scenario #4 (electricity at 7¢/kWh)
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The capital cost of the Meyers/Henrichs community digester with pumped manure, 30%
substrate, a 30% grant, sand bedding, and electricity production, is about $1.3 million.
The details of the design and operation are shown in Table 35. The two dairies will
produce about 40 tons/day of manure and 30% organic substrate would be 12 tons/day.
The system would produce about 216 kW and 1.7 million kWh per year. With the
electricity sold at 7¢/kWh, the IRR is 24.3% and the simple payback is 4.2 years.
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Table 35. Meyers/Henrichs community digester summary

Inputs and Outputs

Pump Manure

Manure, ton/day 40.0
% Organic Substrate Added 30%
Organic Substrate, ton/day 12.0
Biogas Production, ft3/day 82,029
Methane Production, ft3/day 49,217
Net Generation Capacity, kW 216
Annual Generation, kWh/year 1,705,870
Electricity Production

Capital Cost $1,305,327
Capital Cost per Cow $2,449
Equity (40%) $522,131
Debt (60%) $783,196
Average Annual EBITDA $238,478
Average Annual Pre-Tax Income $112,169
IRR (electricity sold at 7¢/kWh) 24.3%
Minimum Debt Coverage Ratio 2.29
Payback, years 4.2
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10.8 Scenario #5 - Community Digester near the Timmermann Dairy

Scenario #5 is a four-dairy community digester near the Timmermann dairy with manure
transported via pipelines and central electricity production. The dairies proposed for this
scenario are shown in Table 36. The equivalent number of milking cows for this scenario
is 1,634 milk cows.

Table 36. Dairies and number of animals in scenario #5 community digester

Scenario #5 - Timmermann Total Milking
area Community Digester Animals Cows Heifers
RTS Farms 240 168 72
Cindy Drees 266 186 80
Loepker Dairy Farm 330 230 170
J. B. Timmermann Farms, Inc 1050 850 200
1,886 1,434 522

The layout of the force main piping for manure and digestate transport is shown in
Figure 56. Approximately 1.7 miles of piping is required for the manure and digestate
transport.

Figure 56. Manure piping layout for scenario #5
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The estimated capital cost of the pumping system for scenario #5 is shown in Table 37.
Three raw manure pumping stations are required at three farms at an estimated cost of
$90,000. At the central digester facility (at or near the Timmermann dairy) a raw
manure storage and transfer station is required along with digestate storage and a
digestate pumping station. The estimated cost of this additional equipment at the
central digester is $340,000. A total of 1.7 miles of buried force main piping at an
installed cost of $60 per lineal foot?? is required. The estimated cost of the force main
piping is $539,000. The total estimated capital cost of the pumping system is $969,000.

Table 37. Estimated capital cost for scenario #5 manure pumping system

Dairies +

Total for Central Central

Installed Cost 3 Dairies Digester Digester
Raw Manure Storage $160,000 $160,000
Raw Manure Pumping Station $90,000 $30,000 $120,000
Digestate Storage $120,000 $120,000
Digestate Pumping Station $30,000 $30,000
Force Main Piping $539,000 $539,000
Total $629,000 $340,000 $969,000

The dairies in scenario #5 are assumed to use a combination of flush and/or scrape to
remove the manure from the free stall barns. To calculate the volume of manure to be
transported to the community digester we assumed that the manure is diluted to 8%
solids by flushing and washing operations at the dairies. For the four diaries this results
in a daily volume of manure of 46,400 gallons. To pump this volume of manure and an
equal volume of digestate will require about 40,740 kWh per year. At 8¢/kWh, this is
$6,500 per year in electricity cost.

The projected IRR versus electricity price with substrate at $25/ton net tipping fee is
shown in Figure 57. With 10% substrate the IRR equals 20% at about 6.4¢/kWh. The IRR
is about 28% with 20% substrate and electricity at 5¢/kWh. With 30% substrate the IRR
is about 40% at 5¢/kWh.

This scenario is much better than the 6-digester scenario #2 because the number of milk
cows is slightly higher (1,643 versus 1,612), and the number of dairies is less so the
manure transportation capital cost is less ($970,000 versus $1.85 million). This
demonstrates the impact of including larger dairies in a community digester project so
that the capital cost per cow is minimized.

* Dane County, Wisconsin Community Manure Management Feasibility Study, February 2008
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Figure 57. IRR vs. electricity price for 10%, 20% and 30% substrate for scenario #5
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The capital cost of the scenario #5 community digester with pumped manure, 30%

substrate, 30% grant, manure bedding, and electricity production, is about $3.0 million.

The details of the design and operation are shown in Table 38. The digester would
produce about 741 kW and 5.8 million kWh per year. With the electricity sold at
5¢/kWh, the IRR is 39.4% and the simple payback is 2.6 years.

Table 38. Scenario #5 community digester summary

Inputs and Outputs Pump Manure
Manure, ton/day 123.2
% QOrganic Substrate Added 30%
Organic Substrate, ton/day 37.0
Biogas Production, ft3/day 280,953
Methane Production, ft3/day 168,572
Net Generation Capacity, kW 741
Annual Generation, kWh/year 5,842,703
Electricity

Capital Cost $2,983,738
Capital Cost per Cow $1,816
Equity (40%) $1,193,495
Debt (60%) $1,790,243
Average Annual EBITDA $743,646
Average Annual Pre-Tax Income $454,926
IRR (electricity sold at 5¢/kWh) 39.4%
Minimum Debt Coverage Ratio 3.12
Payback, years 2.6
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11.0 Other Issues

11.1 Permitting for Anaerobic Digester Systems

The ability to co-digest manure and organic waste provides digester owners and
operators with an opportunity to increase biogas production. Below is an overview of
federal regulations and air, solid waste, and water permitting requirements for lllinois.
These requirements change frequently so developers and owners should contact the
appropriate State Environmental Agency before construction or operation of an
anaerobic digester (AD) system.

Federal Air Regulations

State air permits may be required if on-site combustion devices trigger federal emissions
thresholds and/or other federal regulatory permitting requirements. Combustion
devices with air emissions below federal thresholds may avoid permitting requirements.
Federal air permitting requirements include:

e Internal combustion engines must meet federal emission standards (40 CFR Part
89) for non-road engines. These standards include thresholds for nitrogen oxides
(NOx), hydrocarbons, carbon monoxide (CO), and particulate matter (PM). The
engine may be certified by EPA to meet the standards or the engine
manufacturer may provide a not-to-exceed guarantee.

e Newer models of spark ignition internal combustion engines must also meet
federal regulations (40 CFR Part 60, Subpart JlJJ). These standards include
thresholds for NOx, CO, and volatile organic compounds. Engines greater than
500 horsepower require initial and periodic performance testing; smaller engines
require initial testing. Alternatively, engine manufacturers may have engines
certified by EPA to meet these requirements.

e Steam generating units constructed after June 19, 1984 and with a heat capacity
over 10 million British thermal units (Btu) per hour must meet federal
requirements which place limits on PM, sulfur dioxide, and NOx (40 CFR Part 60,
Subpart Db or 40 CFR Part 60, Subpart Dc).

e Boilers with a heat capacity over 10 million Btu per hour are subject to National
Emission Standards for Hazardous Air Pollutants (40 CFR 63 Subpart DDDDD).
Regulated pollutants include PM, arsenic, cadmium, chromium, lead,
magnesium, mercury, and nickel.

e Emissions from combustion devices must not exceed EPA's National Ambient Air
Quality Standards for criteria air pollutants (ozone, PM, CO, NOx, sulfur dioxide,
and lead).

e Small and large coal, biomass, and oil fired boilers are required to meet the 2011
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EPA Clean Air Act pollution standards by February 2014. This rule requires that
boilers with a heat capacity over 10 million Btu per hour and operating more
than 876 hours a year must meet numeric air emission limits. Biogas combusting
boilers may be exempt from these requirements if they demonstrate that the
biogas emission levels are similar to natural gas.

e Reciprocating internal combustion engines or generators will be required to
meet the revised national emission standards (40 CFR Part 63, Subpart 7277
(PDF) (11 pp, 218K)). Under this regulation, generators over 300 horsepower
must meet a CO emission limit and perform specified maintenance and control
procedures.

Federal Solid Waste Regulations

Federal laws do not require solid waste permits for manure. However, the acceptance of
other organics may designate the AD system as a waste processing facility in some
states. Waste processing facilities are required to meet federal regulations under the
Resource Conservation and Recovery Act (RCRA) Subtitle D (which covers non-hazardous
solid wastes) and 40 CFR Part 258 (which covers landfills). These regulations include
specifications for the management of these wastes.

Federal Water Regulations

The Clean Water Act regulates Concentrated Animal Feeding Operations (CAFOs) that
discharge or propose to discharge to U.S. waters and requires these facilities to obtain a
National Pollutant Discharge Elimination System (NPDES) permit. Discharges include the
result of inappropriate land application of manure. Large CAFOs that discharge must be
permitted and develop and maintain Nutrient Management Plans (NMPs) to ensure
appropriate land application of manure. Smaller farms may also be required to comply
with the rule if they discharge to waters of the U.S. through a manmade device or
through direct contact of the animals with waters of the U.S. Certain states may also
include smaller farms in their animal feeding operations programs. For dairies a large
CAFO is defined as an animal feeding operation with more than 700 mature dairy cows.

State Permitting Requirements

Many states have air, solid waste, and water permitting requirements for on-farm AD
systems that digest organic wastes in addition to manure. Construction permits may
also be required for these systems. The information below for the state of Illinois
presents a summary of the air, solid waste, and water permitting requirements as of July
2011 for on-farm AD systems. Please contact the appropriate State Environmental
Agency to determine current rules before construction or operation of an AD system.
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Air_Permits. Air permits are required only if a combustion device is present and
operating above federal thresholds. Responsible agency: lllinois Environmental
Protection Agency.

Solid Waste Permits. AD systems processing only manure are exempt from solid waste

permitting requirements. AD systems processing manure from other farms or other
organic materials from off-site are considered a waste processing facility and will likely
require a permit. lllinois State Code 415 ILCS 5, Section 3.330(a)(19) provides
exemptions for facilities that compost food scrap, livestock waste, crop residue,
uncontaminated wood waste, or paper waste, including, but not limited to, corrugated
paper or cardboard. AD systems processing manure from other farms or other organic
materials from off-site do not appear to qualify for this exemption. Responsible agency:
Illinois Environmental Protection Agency.

Water Permits. Information on water permitting requirements for AD systems is not

publicly available at this time. Please contact the Illinois EPA for information.

11.2 Environmental Benefits of Anaerobic Digestion Systems

Livestock confinement facilities generate large amounts of animal waste that can create
serious environmental concerns. The concentrated waste product from decomposing
livestock manure can be environmentally detrimental if it enters rivers, streams, or
groundwater supplies. Decomposing manure also causes air quality concerns associated
with odor, ammonia emissions, and the contribution of methane emissions to global
climate change. Anaerobic digestion offers a number of air and water quality benefits,
including:

Odor control. The effluent odor from anaerobic digesters is significantly less than odors
from conventional manure management systems. Odor reduction using anaerobic
digestion can be very cost-effective when compared to other alternatives such as
aeration.

Greenhouse gas reduction. Conventional liquid and slurry manure management

practices emit large amounts of methane, a greenhouse gas that contributes to global
warming. Biogas recovery systems capture and combust methane, thus reducing
greenhouse gas emissions. In addition, by off-setting energy that would otherwise be
derived from fossil fuels, biogas recovery and use can help reduce overall quantities of
carbon dioxide, another critical greenhouse gas.

Ammonia control. Ammonia emissions from livestock manures—especially emissions

from anaerobic lagoons used in the treatment and storage of these manures—are a
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growing environmental concern. To control ammonia emissions, producers can cover
manure storage tanks. Because gas handling is not required, the storage structures of
anaerobic digester systems, which separate treatment and storage, are smaller and
easier to cover than the larger structures of traditional systems.

Water quality protection. Anaerobic digestion provides several water quality benefits.

When an anaerobic digester system, especially a covered lagoon, is properly managed,
phosphorous and metals, such as copper and zinc, will settle out in the process cells,
thus reducing phosphorous and metals loadings to surface waters when manure is land-
applied. Digester systems, especially heated digesters, isolate and destroy disease
causing organisms that might otherwise enter surface waters and pose a risk to human
and animal health. Anaerobic digestion also helps protect ground water. Synthetic liners
provide a high level of groundwater protection for manure management systems. These
protective liners are a more affordable option with anaerobic digester systems than
with conventional lagoons, because the multiple-cell design of anaerobic digesters
requires less volume and, therefore, less lining material is needed. The concrete or steel
tanks used in plug flow and complete mix digesters also effectively prevent untreated
manure from reaching ground water.

11.3 Business Structure Options

Most dairy-based anaerobic digestion projects implemented to date have been at
individual farms and the significant majority of these installations have been owned by
the farm. A few projects are owned and operated by third parties. The farm-ownership
model works well for single-farm applications, especially if the technology being
employed is fairly low maintenance and does not require a great deal of specialized
operator training. For a community digester, ownership by an individual farm may be
considered if one of the farms wishes to assume that role and responsibility.

For a community digester a cooperative model may work well for managing manure
from multiple farms. The manure management operation would be owned and
controlled by the farms in the community digester co-op. The co-op members would
supply manure to the facility and take back a portion of end-products from the
operation (digestate and fiber). For example, if the co-op installed a digester and solids
separation equipment, the co-op members would likely take back the liquid fraction of
the digested manure for irrigation and fertilizer value.

As a closed cooperative, outside investors could not invest in the project. However, the
co-op could consider accepting manure from farmers outside of the co-op and/or other
feedstocks from industrial and commercial sources (organic wastes). This would benefit
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the co-op by providing an additional revenue stream from tipping fees and could
improve the biogas production and electrical generation output, which would improve
the financial viability of the project.

Third-party ownership involves investment and ownership from persons or corporations
other than the dairies involved in the on-farm or community digester. The farmers’
involvement is normally limited to delivering manure to the facility at an agreeable
price. In addition the farmer may purchase heat, electricity, or other byproducts from
the owner. This option can be attractive to farmers because it can lower their manure
management and disposal costs and simplify their farming operations. In addition,
operations, maintenance, permitting, and regulatory matters would typically be handled
by the third-party owner.

A third party owner may be the project developers or the equipment and technology
provider. The project developer often provides turn-key design and construction
services for the project and has complete ownership of the facility. Operational
expertise is normally provided by the developer as well. This type of project ownership
and development has been successfully used at the farm-scale for anaerobic digestion
projects.

A combination co-op/third party ownership business structure would include a farmer
co-op arrangement made up of manure suppliers as well as non-farmer investors. The
farmer co-op would contribute a portion of the investment and the remaining capital
would come from non-co-op investors. This type of arrangement may provide the best
flexibility in terms of financing, business operations, and related issues. However, it may
also be the most complex ownership arrangement, and significant effort would be
required to develop an effective and equitable model.

11.4 Cost of Land

An on-farm digester of the sizes considered in this report would require 2-3 acres. A
centralized digester would require 3-5 acres. To understand the land costs in the area a
local realtor was contacted. NEAtech contacted Strano Realty in Breese to get an
estimate of flat rural land costs in the area adjacent to dairies. They stated that prices
for small parcels of land are currently selling for approximately $12,000 to $15,000 per
acre.

11.5 Fiber for Bedding

Due to increasing cost, dairies are looking for alternative bedding sources and some
have implemented separated or dried manure solids as bedding. A study conducted by
Cornell University indicates that the spread of pathogens that cause mastitis and can be
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minimized if proper management of the bedding is performed.”® In general the study
found that:

e Using manure solids can provide an economic benefit without adversely
affecting herd health.

e Bacterial levels in the bedding alone are not what cause high somatic cell counts
or mastitis. Management of the bedding in the stalls is much more important
than analyzing it for pathogens. Keeping stalls free of manure and urine,
regardless of bedding type, will go a long way toward keeping somatic cell
counts and mastitis under control.

e Use a dried manure solids system that fits into the farm’s routine and one with
which is most comfortable for the farmer.

e Bacterial levels and bedding properties had no effect on the number of mastitis
events.

Ideally, the bedding should not contain high levels of phosphorous as this would defeat
the purpose of the project.

The three farms in the study were contacted to understand the current use of manure
on the farms. Dave Timmermann'’s farm is the only farm to use manure as bedding. The
Henrichs’ farm uses sand as bedding while the Meyer farm uses straw. For bedding
material, the manure from the Timmerman farm is collected and passed through a
screw press where it is dewatered sufficiently to use as bedding material.

Annual maintenance cost of Timmermann’s screw press is $6,000 per year plus
electricity costs of approximately $2,150 (personal communication). Annual sawdust
costs for his 800 cows would equal $44,200 ($850 per load each week). Therefore, total
avoided cost of using manure for bedding is approximately $36,050 per year for the
Timmermann dairy.

11.6 Waste Heat

Excess heat provided from combined heat and power could be utilized by the on-site
digester or by farms that are adjacent to the community digester. To understand the
potential application of the excess heat for the farm application we inquired with each
of the farms in the study about their current heating requirements during the year.

None of the barns where the cows are kept are heated during the winter. The only
exception is the milking parlor and that is usually only heated about 60 days during the
winter. The parlors are heated by passive heating using propane and these could be
heated with the excess heat from the project’s generator. Conversations with Bryan

% http://cwmi.css.cornell.edu/useofDMS.pdf
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Henrichs and Paul Meyer also indicate that they would be interested in using any excess
heat for greenhouses. Additionally, Paul Meyer stated that he has a 7,500 square foot
shop and warehouse that could be heated with excess heat, as currently this building is
heated with propane during winter months.

11.7 Safety Issues

Several safety hazards exist when converting manure and organic residuals (non-farm
feedstock) into energy using anaerobic digestion technology. These hazards can cause
serious bodily harm and in some circumstances, can be fatal. Common hazards
associated with AD systems include drowning, electric shock, and noise exposure. Biogas
and its constituents, many of which are colorless and odorless, can unknowingly expose
operators and visitors to hazards such as asphyxiation and burns due the flammable
nature of methane. Workers must take proper precautions when handling and storing
organic material and managing the production of electricity and combustible gases.

Biogas generated during anaerobic digestion is flammable. Over the past several years,
several AD systems have been damaged or destroyed by fires fueled with biogas. While
no specific setbacks or standards have been established for biogas, facilities should
observe standards for similar systems. The National Fire Protection Association (NFPA)
has established a range of setback distances for liquid propane fuel based on storage
capacity (2009). For liquid propane, the setback ranges from 10 feet for small storage
devices (<500 gal water capacity) to 100 feet for large storage systems (>70,000 gal
water capacity).

Smoking and open flames should be prohibited in the general vicinity of the digester
and a setback distance of 25 to 50 feet is suggested for all possible ignition sources to
reduce the potential for fire or explosion. Ignition sources can include (but are not
limited to) light switches, electric motors, pilot flames, and cell phones. Facilities should
designate smoking areas at least 50 feet from the digester system to ensure that visitors
and employees do not inadvertently create an ignition source. Signs should also be used
to warn all individuals of the explosion or fire risk associated with AD systems.

The National Electric Code dictates that electrical wiring near combustible gas must
conform to the Class 1, Division 1 hazardous location standard. Biogas is combustible, so
the hazardous location standard should be applied to the AD system electrical design.

Constituents of biogas, including carbon dioxide, methane, and hydrogen sulfide,
present the potential for both asphyxiation and fire or explosion in confined spaces. It is
important to remember that even a few gallons of manure or other organic material in a
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tank or confined space can pose a serious health risk under the right conditions. Signs
should be used to alert employees and visitors when confined space entry risks exist.

11.8 Roads and Transportation

Commercial Haulers. The Great Lakes For-Hire Commercial Manure Applicator Voluntary

Certification and Training Program®* has been in place across several states since 2002.
Commercial manure haulers and applicators in Wisconsin, Michigan, and lllinois
participate in regularly-offered extensive training in all aspects of manure application.
Those haulers who complete the certification program could be eligible for reductions in
liability insurance premiums, depending upon the insurance carrier.

Organizers of the multi-state program believe they will save everyone money by sharing
resources and avoiding duplication of efforts. Also, because haulers often work across
state lines, organizers have created a certification process that has some recognition
from state to state.

Illinois does not regulate commercial manure haulers as a recognized group at this time.
However, there are benefits for commercial haulers to participate in training, especially
for helping new employees understand the safety and environmental aspects of for-hire
manure hauling and land application.

University of lllinois Extension is the contact organization in lllinois for the state's
efforts. Contact the Certified Livestock Manager training coordinator for more
information, at 217-244-0083 or through the CLM system at cimt@illinois.edu.

Road maintenance. Road maintenance for a community digester project will be required

on an on-going basis. To accomplish this, project owners should develop a road
maintenance program or plan. This will require coordination with local agencies. Below
are key points to consider.

Work with County Highway personnel and/or engineer to garner an understanding of
the preferred routes, route capacity and the existing maintenance schedule(s). It is also
very important at this time to get clarification on any weight limits for any bridges
and/or overpasses that are on any of your primary or alternate routes.

Understand procedures and processes that are applicable for any spills along primary or
alternate routes. Develop a communication protocol of all authorities that need to be
notified and in the order in which notifications should occur in relation to a spill
occurrence. Be very clear about the order in which those calls take place. It is highly

4 http://web.extension.illinois.edu/clmt/haulers index.cfm
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recommended that a meeting with all parties of interest be held to outline the proper
steps and contacts in a spill situation.

Monitor wear and tear on route and document. It is recommended that a fund be
created to assist with maintenance cost in areas where traffic has increased. You may
also want to consider improvements that could assist with improving transportation
efficiency and lowering maintenance cost the long term.

Develop an alternative route and schedule that would be utilized if primary/main route
is closed or is not accessible during the time needed.

11.9 Insurance Requirements

Liability insurance is a requirement for any AD project. Most farms have adequate
insurance for the operation that will also cover the digester with minimal additional
premium. For projects that sell electricity to the local utility company, some utilities
have asked farms to add the utility to the policy and to increase the limits of the
insurance to levels higher than any farm insurance carrier normally writes.

11.10 Concerns or Risks of Various Technologies

Johne’s Disease. Johne’s disease is a chronic wasting disease that affects animals on

many dairy farms throughout the United States. The bacterium (Mycobacterium
paratuberculosis) that causes the disease can be destroyed if sufficient time and
temperature are employed. For AD, a mesophilic digester can destroy the organism in
about 28 days. In a thermophilic digester and in composting, the time is reduced to
hours. Destruction of the organism should be considered for any community systems
that return products to the farms or any systems that result in a product to be
distributed to the public.

Other Microbes. The management of manure must also consider the potential impact

on both human and animal health. While over 100 diseases are recognized in cattle,
only a few are of prime importance with respect to manure management. Dane County
discussions with faculty at the University of Wisconsin School of Veterinary Medicine
and a veterinarian at the Wisconsin Department of Agriculture, Trade, and Consumer
Protection have led to a focus on the following:

e The environmental mastitis bacteria
e Salmonella

e Escherichia coli

e Campylobacter
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Foot Bath Wastewater. Foot baths are commonly used after milking parlors to help keep

animal hooves healthy. The foot bath wastewater often contains biocides. For the farms
that are in the clusters studied here, the most common biocides are formaldehyde and
copper sulfate. Some farms decrease their formaldehyde use in the winter because of
lower ventilation rates and subsequent worker safety concerns. Biocides may be
harmful to microorganisms in lagoons and anaerobic digesters. The quantity and type of
biocides should be carefully reviewed to determine whether this wastewater needs to
be segregated and removed from the waste stream prior to treatment.

Aluminum Oxide, Potassium Sulfite, and Related Compounds on Soils. Some farmers in

Dane County indicated a concern with aluminum oxide (alum), potassium sulfite, and
other related compounds applied to their farm fields. There is limited information in the
literature about this concern. However, at least one state has aluminum limits for land
application of biosolids. This should be reviewed in more detail if alum is proposed as a
phosphorus removal chemical.

Loss of Nutrients and Organic Matter. Farmers who provide their manure to an AD or

compost facility without returning digested manure to the farm or those who provide
their manure to a combustion system will likely need to purchase at least some
supplemental fertilizer for their feed crops. Alternatively, they may elect to reduce their
land ownership and purchase feed. This may increase the total cost of operation at
some farms.

Another consideration is the loss of organic matter because of the discontinuing of
manure application to fields. The impact of not applying manure to fields could be large
in systems where crop biomass is not conserved (systems growing primarily corn silage
and soybeans and conventional tillage). In these systems, manure replaces the
harvested crop residues to help build organic matter, and a decrease in solid organic
matter could be expected if manure was no longer applied. However, if recovered solids
are used for dairy bedding instead of harvested straw or corn stover, these residues
could remain in the fields to protect soil from erosion and to help build organic matter,
decreasing the need to replace harvested biomass with the manure.
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12.0 Project Financing and Financial Assistance

12.1 Project Financing

The following general categories of project financing avenues may be available to biogas
projects:

e waste management cost sharing or renewable energy loan/grant programs,
e debt financing,

e equity financing,

e third-party financing, and

e project financing.

Federal cost sharing or state energy low interest loans or grants may be available for
anaerobic digester projects. Debt and equity financing is probably the most common
method used for funding agricultural biogas projects. Equipment leasing, one method of
third-party financing is used occasionally.

A list of recent USDA grants and loan guarantees for AD projects is provided in Table 39
and Table 40.

A lender or investor usually evaluates the financial strength of a potential project using
the two following measures:

Debt Coverage Ratio: The main measure of a project’s financial strength is the project’s
ability to adequately meet debt payments. Debt-coverage is the ratio of operating
income to debt service requirements, usually calculated on an annual basis. The debt
coverage ratio should be at least 1.3 or higher.

Owner's Rate of Return (ROR) on Equity: If a digester system is essential to continuation
of farm operations, a break-even project is very satisfactory to the owner. However,
banks or other lenders currently prefer to see a ROR between 12% and 18% for most
types of projects. Outside investors will typically expect a ROR of 15% to 20% or more.
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Table 39. 2011 USDA Rural Development Grants for Anaerobic Digestion Projects

Program

Rural Energy for America Program (REAP)

Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
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City
Fremont
Wendell
Roberts
Hansen
Demotte
Rice Lake
Lafarge

Elk Mound
Stephenville
Morris
Morris
Morris
Gooding
Hamilton
Hilbert
Hilbert
Outlook
Corvallis
Atwater
Kewaunee
Krakow
Sun Prairie
Mt Vernon
Aurora
Newton
Chili

Elsie
Modesto
Lynden
Anacortes
Weywauwega
Dorchester
Lodi
Lynden
Campbellsport

Westminster Station

Bridport
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State
Michigan
Idaho
Idaho
Idaho
Indiana
Wisconsin
Wisconsin
Wisconsin
Texas
Minnesota
Minnesota
Minnesota
Idaho
Michigan
Wisconsin
Wisconsin
Washington
Oregon
California
Wisconsin
Wisconsin
Wisconsin
Washington
New York
Wisconsin
Wisconsin
Michigan
California
Washington
Washington
Wisconsin
Wisconsin
California
Washington
Wisconsin
Alabama

Zip

49412
83355
83444
83334
46310
54868
54639
54739
76401
56267
56267
56267
83330
49419
54129
54129
98938
97333
95350
54216
54137
53590
98273
13026
53063
54420
48831
95358
98264
98221
54983
54425
95242
98264
53010
51590

South Dakota 57340

Assistance Type
Loan Guarantee

Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment
Payment

Amount
$12,825,000.00

$1,267,659.93
$1,267,659.93
$1,267,659.93
$60,231.63
$31,456.98
$31,398.27
$30,340.71
$27,825.97
$16,417.84
$16,236.38
$15,873.13
$15,225.32
$15,215.73
$10,615.98
$10,615.98
$9,684.33
$9,395.01
$8,916.62
$8,438.39
$8,207.62
$7,363.24
$7,235.88
$6,319.10
$6,300.82
$5,690.92
$5,394.65
$5,307.15
$5,279.76
$5,052.53
$3,931.32
$3,777.25
$2,975.20
$2,925.19
$2,678.58
$1,876.21
$1,836.34
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Table 40. 2012 USDA Rural Development Grants for Anaerobic Digestion Projects

Program
Repowering Assistance Grant
Value-Added Producer Grant (VAPG)

Rural Energy for America Program (REAP)

Advanced Biofuel Producer Program
Advanced Biofuel Producer Program

Rural Energy for America Program (REAP)

Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program
Advanced Biofuel Producer Program

City

Oakley
Triplett
Brillion
Hamilton
Corvallis
Glenwood City
Lynden
Newton

La Farge
Rice Lake
Elk Mound
Sun Prairie
Morris
Morris
Hilbert
Gooding
Morris
Atwater
Houston
Outlook
Weyauwega
Mount Vernon
Krakow
Aurora
Lynden
Monroe
Modesto
Dorchester
Bridport
Campbellsport

Westminster Station

Lodi

12.2 Federal Programs

State
Kansas
Missouri
Wisconsin
Michigan
Oregon
Wisconsin
Washington
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Wisconsin
Minnesota
Minnesota
Wisconsin
Idaho
Minnesota
California
Texas
Washington
Wisconsin
Washington
Wisconsin
New York
Washington
Washington
California
Wisconsin
South Dakota
Wisconsin
Virginia
California

Zip

67748
65236
54110
49419
97333
54013
98264
53063
54639
54868
54739
53590
56267
56267
54129
83330
56267
95301
77027
98938
54983
98273
54137
13026
98273
98272
95358
54425
57340
53010
51590
95242

Assistance Type Amount

Grant $5,000,000.00
Grant $210,000.00
Grant $113,000.00
Payment $27,856.52
Payment $18,852.31
Grant $11,500.00
Payment $9,611.57
Payment $6,836.66
Payment $3,995.69
Payment $3,918.17
Payment $3,598.60
Payment $2,481.93
Payment $2,232.82
Payment $2,065.95
Payment $1,913.98
Payment $1,587.01
Payment $1,584.34
Payment $1,283.79
Payment $1,199.23
Payment $1,054.54
Payment $1,045.48
Payment $965.71
Payment $880.20
Payment $863.35
Payment $793.05
Payment $715.77
Payment $541.24
Payment $453.09
Payment $279.36
Payment $249.44
Payment $247.10
Payment $203.95

There are a number of potential sources of Federal funding for an on-farm or a

community digester project in Clinton County. Tax Credits are a good way to obtain

financial assistance, but tax credits are not consistent or always available as they usually

depend upon congressional authorizations and allocations. The following programs tend

to provide more access and availability of funding on a consistent basis. All of the

programs listed below are potential sources of funding for a digester project in Clinton

County and are considered the most realistic for obtaining funding for the project. We

have seen the most success from applications to one or more of the following programs.

Other state and federal funding programs can be found in Appendix E.
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Rural Energy for America Program (REAP) Grants and Loan Guarantees

The Rural Energy for America Program® (REAP) promotes energy efficiency and
renewable energy for agricultural producers and rural small businesses through the use
of (1) grants and loan guarantees for energy efficiency improvements and renewable
energy systems, and (2) grants for energy audits and renewable energy development
assistance. REAP is administered by the U.S. Department of Agriculture (USDA). In FY
2012 Congress allocated $70 million in funding for the program. The American Taxpayer
Relief Act of 2012 (H.R. 8) extended discretionary funding for FY 2013. In addition to
mandatory funding levels, up to $25 million in discretionary funding may be issued each
year.

For the April 2013 grant solicitation, grants for renewable energy were between $2,500
and $500,000 (up to 25% of eligible project costs). Energy efficiency grants must be
between $1,500 and $250,000 (up to 25% of eligible project costs). Future solicitations
are expected to be similar, but the funding limits will not be known until the solicitation
is issued.

Of the total REAP funding available, approximately 88% is dedicated to competitive
grants and loan guarantees for energy efficiency improvements and renewable energy
systems. These incentives are available to agricultural producers and rural small
businesses to purchase renewable energy systems (including systems that may be used
to produce and sell electricity) and to make energy efficiency improvements.

Funding is also available to conduct relevant feasibility studies, with approximately 2%
of total funding being available for feasibility studies. Eligible renewable energy projects
include wind, solar, biomass and geothermal; and hydrogen derived from biomass or
water using wind, solar or geothermal energy sources. These grants are limited to 25%
of a proposed project's cost, and a loan guarantee may not exceed $25 million. The
combined amount of a grant and loan guarantee must be at least $5,000 (with the grant
portion at least $1,500) and may not exceed 75% of the project’s cost. In general, a
minimum of 20% of the funds available for these incentives will be dedicated to grants
of $20,000 or less. The USDA likely will announce the availability of funding for this
component of REAP through a Notice of Funds Availability (NOFA).

The USDA will also make competitive grants to eligible entities to provide assistance to
agricultural producers and rural small businesses “to become more energy efficient” and
“to use renewable energy technologies and resources.” These grants are generally

2 http://www.dsireusa.org/incentives/incentive.cfm?Incentive Code=US46F&re=0&ee=0
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available to state government entities, local governments, tribal governments, land-
grant colleges and universities, rural electric cooperatives and public power entities, and
other entities, as determined by the USDA. These grants may be used for conducting
and promoting energy audits; and for providing recommendations and information
related to energy efficiency and renewable energy. Of the total REAP funding available
approximately 9% is dedicated to competitive grants for energy technical assistance.

Contact:

United States Department of Agriculture
Rural Business - Cooperative Service
USDA/RBS, Room 5045-S, Mail Stop 3201
1400 Independence Avenue SW
Washington, DC 20250-3201

Phone: (202) 690-4730

Fax: (202) 690-4737

Email: webmaster@rurdev.usda.gov

Web Site: http://www.rurdev.usda.gov/rbs

USDA Environmental Quality Incentives Program (EQIP)

Environmental Quality Incentives Program (EQIP) offers financial and technical help to
assist eligible participants install or implement structural and management practices to
improve environmental quality on agricultural lands. NRCS State Conservationists have
discretion over the allocation of the funding within their state. Workgroups, convened
by the local Soil and Water Conservation Districts, identify the specific resource
concerns they feel need to be addressed in the state, set priority area goals, select
conservation practices, establish ranking criteria for evaluating applications, and assist
NRCS in setting a schedule for approving applications. EQIP offers contracts with a
minimum term that ends one year after the implementation of the last scheduled
practice(s), and a maximum term of 10 years.

These contracts provide financial assistance to help develop conservation plans and
implement conservation practices. Owners of land in agricultural production or persons
who are engaged in livestock or agricultural production on eligible land may participate
in the EQIP program. Program practices and activities are carried out according to an
EQIP plan of operations developed in conjunction with the producer that identifies the
appropriate conservation practice or measures needed to address identified natural
resource concerns. The practices are subject to NRCS technical standards adapted for
local conditions. EQIP may provide payments up to 75 percent of the estimated incurred
costs and income foregone of certain conservation practices and conservation activity
plans (CAP).
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Historically underserved producers (limited resource farmers/ranchers, beginning
farmers/ranchers, socially disadvantaged producers, Tribes) may be eligible for
payments up to 90 percent of the estimated incurred costs and income foregone.
Farmers and ranchers may elect to use a certified Technical Service Provider (TSP) for
technical assistance needed for certain eligible activities, services and the development
of conservation activity plans. The 2008 Farm Bill established a new payment limitation
for individuals or legal entity participants who may not receive, directly or indirectly,
payments that, in the aggregate, exceed $300,000 for all program contracts entered
during any six year period. Project applications determined as having special
environmental significance (such as anaerobic digesters) may, with approval of the NRCS
Chief, have the payment limitation raised to a maximum of $450,000.

Contact:
www.nrcs.usda.gov/programs/eqip or contact your USDA service office, which is
listed at http://offices.sc.egov.usda.gov/locator/app

Business and Interest Guaranteed Loans (B&I)

The purpose of the B&I Guaranteed Loan Program is to improve, develop, or finance
business, industry, and employment and improve the economic and environmental
climate in rural communities such as Clinton County. This purpose is achieved by
bolstering the existing private credit structure through the guarantee of quality loans
which will provide lasting community benefits. It is not intended that the guarantee
authority will be used for marginal or substandard loans or for relief of lenders having
such loans.

A borrower may be a cooperative organization, corporation, partnership, or other legal
entity organized and operated on a profit or nonprofit basis; an Indian tribe on a Federal
or State reservation or other Federally recognized tribal group; a public body; or an
individual. A borrower must be engaged in or proposing to engage in a business that
will:

1. Provide employment;
2. Improve the economic or environmental climate;

3. Promote the conservation, development, and use of water for aquaculture;
or

4. Reduce reliance on nonrenewable energy resources by encouraging the
development and construction of solar energy systems and other renewable
energy systems.
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Individual borrowers must be citizens of the United States or reside in the U.S. after
being legally admitted for permanent residence. Corporations or other nonpublic body
organization-type borrowers must be at least 51 percent owned by persons who are
either citizens of the U.S. or reside in the U.S. after being legally admitted for permanent
residence. B&I loans are normally available in rural areas, which include all areas other
than cities or towns of more than 50,000 people and the contiguous and adjacent
urbanized area of such cities or towns.

Contact:

http://www.rurdev.usda.gov/IL BusinessPrograms.html

lllinois State Office

2118 W. Park Court, Suite A

Champaign, IL 61821

217-403-6200

Ron Firkins, Business & Cooperatives Program Director
Tel: 217-403-6217/Fax: 217-403-6215

email: ronald.firkins@il.usda.gov

12.3 State Programs

Several of the lllinois bond, grant and other funding programs are no longer available or
have not offered funding rounds since early last year. Based upon this information, the
best potential sources of funding from state programs would be one of the state level
loan programs such as the lllinois Participation Loan Program (PLP) or Capital Access
Program. Both of these programs are geared towards assisting small businesses and
sometimes new businesses to obtain financing to grow or expand the business. Funding
can be used for multiple purposes such as start-up costs, working capital, equipment,
inventory, construction, etc. These type loans could assist the Clinton County project
with the purchase of equipment through a low interest loan program. There is also the
Collateral Support Program that supplements loan collateral of small businesses. Funds
from this program can also be used for start-up, working capital and equipment,
construction, etc.

lllinois Participation Loan Program

With any of the PLP loans, the financial institution identifies potential opportunities for
state participation. To participate, the lender must submit the Master Agreement below
to DCEO.
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The five loan programs are:

e The Standard Participation Loan Program (PLP) - designed to enable small
businesses to obtain medium to long-term financing, always will be in the form
of term loans, to help them grow and expand their businesses. DCEO
participation is subordinated to the lender and has a "below market" interest
rate.

e Minority/Women/Disabled/Veteran-Owned Businesses- similar to the Standard
PLP. However, the amount of financial support may range depending on loan
term, MWDV majority control/ownership.

e Revolving Line of Credit (RLOC PLP)-similar to the Standard PLP except in the
form of a revolving line of credit. Maximum term is two years and further
support requires reapplication.

e PLP Support of Small Business Administration SBA-7A Activity- Basic structure
similar to the Standard PLP. This program allows the lender to secure SBA-7A
Guarantee support covering its own exposure in the overall financing. DCEQ's
support is subordinated to both the lender's and SBA's respective positions.

e PLP Support of Small Business Administration SBA-504 Activity- Basic structure
similar to the Standard PLP. This program allows the lender to secure DCEQ’s
support of the Borrower’s Equity Portion, as specified by the SBA within its
approval of an SBA-504-supported Loan Project. DCEQ's support is subordinated
to both the lender's and SBA's respective positions.

Funding from these programs can be used for many business purposes, Including, but
not limited to:

e start-up costs,

o working capital,

e business procurement,

¢ franchise fees,

e equipment,

e inventory,

o as well as the purchase, construction, renovation, or tenant improvements of an
eligible place of business that is not for passive real estate investment purposes.

Printable Fact Sheet about PLP (link)

Capital Access Program:
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The Capital Access Program (CAP) may be accessed via participating banks. Through the
program, financial institutions are encouraged to make capital financing loans to small
and new businesses that do not qualify under conventional lending policies.
CAP uses small amounts of public resources to generate private bank financing. Funding
from a CAP can be used for many business purposes, including, but not limited to:

e start-up costs,

e working capital,

e business procurement,

¢ franchise fees,

¢ equipment, inventory, and the purchase, construction, renovation, or tenant
improvements of an eligible place of business that is not for passive real estate
investment purposes.

Printable Fact Sheet about CAP (link)
Collateral Support Program

The Collateral Support Program (CSP) may be accessed via participating banks. It is
designed to supplement loan collateral of small businesses and entrepreneurs to
enhance the equity and/or loan collateral levels of these potential borrowers. The
program supplies pledged collateral accounts to participating lending institutions. This
program enhances the collateral of individual loans, while providing a source of deposits
to lending institutions.

Funding from this program can be used for many business purposes, including, but not
limited to:

e start-up costs,

o working capital,

e business procurement,

¢ franchise fees,

e equipment, inventory, and the purchase, construction, renovation, or tenant
improvements of an eligible place of business that is not for passive real estate
investment purposes

Printable Fact Sheet about CSP (link)
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12.4 Federal Laws and Incentives for Natural Gas

Appendix F contains summaries of all Federal laws and incentives related to Natural
Gas according to the US DOE Alternative Fuels Data Center website.”® If a digester
project in Clinton County pursues renewable natural gas for pipeline injection, the
information and sources of funding in Appendix F should be consulted.

%6 http://www.afdc.energy.gov/laws/laws/US/tech/3253
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13.0 Conclusions and Recommendations

13.1 Conclusions

A community digester project can be a profitable venture for managing dairy manure in
Clinton County. To be profitable, however, the community digester project analyzed in
this feasibility study relies upon higher electricity prices than those currently offered by
SIPC, or the use of grants for funding the project, and/or the addition of organic
substrates to the digester to increase the biogas production. One or more of these
enhancements are required to obtain a reasonable Internal Rate of Return for the
community digester scenarios.

For nearly all scenarios analyzed herein, the central digester with pumped manure
(scenario #2) was determined to be more profitable than a central digester with trucked
manure. The central digester with pumped or trucked manure (scenario #2) was also
more profitable than on-farm digesters and a central biogas processing facility (scenario
#3).

The pipeline natural gas and CNG fuel scenarios have higher returns when compared to
the electricity production scenarios. This is due primarily to the relatively low electricity
price offered by SIPC for electricity produced by the project. A market currently does
not exist for the CNG fuel option, however.

The six-dairy community digester (scenario #2), without organic substrate added to the
digester and without any grants is not financially viable with electricity, pipeline natural
gas, or CNG fuel as the primary product. The capital costs are too high for the amount of
biogas produced due to the relatively small size of the six dairies in the community
digester group. The electricity price would have to be above 20¢/kWh for the
community digester to be viable without substrate addition and no grants.

In all cases the community digester scenarios with pumped manure were preferred over
trucking the manure. Pumping the manure has a higher capital cost than trucking, but
this is more than offset by the lower operating cost with pumping the manure.

The relatively small size of the dairies in Clinton County means that more dairies are
required to supply a given amount of manure to a community digester (when compared
to an area with larger dairies). This means that there are more on-farm pumping
stations required and more pipeline required to deliver the manure to the central
digester resulting in higher capital and operating costs. A community digester with
fewer, but larger dairies such as the Timmermann area community digester (Scenario
#5) results in a more profitable community digester project.
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The CNG scenarios are attractive (with organic substrate addition to the digester)
because of the relatively high cost of diesel fuel. The CNG price used in the analysis is
discounted 25% versus an equivalent petro-diesel price as an incentive to third party
trucking companies to enter into a long-term agreement for the CNG. The primary issue
with producing CNG fuel is the lack of an existing local market and the need to develop
the market before the digester project is financed and built.

Scenario #3 with six, individual on-farm digesters and central biogas processing, results
in significantly lower returns that Scenario #2 (manure transported to a central
digester). Also with on-farm digesters and a central electricity generating facility, there
is no economical way to capture engine exhaust heat to heat the on-farm digesters.
Biogas can be used to heat the digesters, but this would lower the amount of electricity
produced.

With organic substrate addition, all of the standalone, on-farm digester scenarios are
viable. The IRRs with substrate addition ranged from 20% to 51%. Payback times varied
from 2.0 years to 4.9 years. The amount of organic substrate assumed to be added to
each digester is 50% (of the manure by weight) for the 250 head digester, 40% for the
500 head digester, and 30% for the 1,000 head digester (7.1, 11.4, and 19.8 tons/day of
organic substrate, respectively). These amounts of organic substrate are available in the
St. Louis area and the surrounding communities. A net tipping fee of $25 per ton is
assumed. The results of the feasibility study clearly point to the importance of organic
substrate addition to increase biogas production.

Higher electricity prices are required to make the standalone, on-farm digesters viable
without substrate addition. Without substrate addition, the only viable scenario was the
1,000 head dairy with CNG fuel sales. This scenario has a 22.3% IRR.

Adding a 30% grant to the standalone digester scenarios without substrate addition
improves the returns, but higher electricity prices are still need to make these scenarios
viable.

13.2 Recommendations

The following recommendations are made for the Client’s and stakeholders’
consideration:

1. Conduct a survey of dairies in the county to determine the level of interest in
and potential participation in a community digester project; determine preferred
business structure; determine more accurately the number and types of dairy
cows at each dairy; determine the type of bedding currently utilized and the
types of bedding that would be acceptable; and determine the current method
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of manure management.

2. Negotiate a higher electricity price from SIPC. Identify optimum grid connection
points and any grid capacity issues.

3. Once a digester project is better defined and a project developer identified,
begin discussions with potential suppliers of organic substrate.

4. Identify the best sites in the county for a community digester project based on
further modeling and analysis.

Develop a plan to identify a project developer/owner.

Develop a plan for project financing and to obtain grants and other financial
assistance.
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14.0 Qualifications of the NEAtech Team

NEAtech, LLC (NEAtech) is the lead organization for the Clinton County Community
Manure Management and Methane Recovery Feasibility Study. The NEAtech Team
consists of:

e NEAtech, LLC

e Organic Solution Management, LLC

e Environmental Stewardship Solutions, LLC
e The Flint Group, Inc.

NEAtech is a Denver-based engineering and consulting firm specializing in the evaluation
of biomass and bioenergy projects. NEAtech assists clients in the evaluation and
development of renewable energy projects worldwide. The principals of the company
have long-established reputations within the renewable energy sector. NEAtech has
conducted more than 200 feasibility studies in the anaerobic digestion, waste-to-energy,
biomass and biofuels sectors.

Organic Solution Management (OSM) is committed the philosophy that anaerobic
digestion is the most cost effective and environmentally sound means of managing
organic waste streams. OSM'’s staff has several decades of anaerobic digestion and
wastewater treatment operational and management experience. OSM also has
experience with many anaerobic digester technologies and management methods. OSM
works with small and large food manufacturing, grocery stores, ethanol, biodiesel and
other generators of organic by-products for use in digesters.

Environmental Stewardship Solutions (ESS) provides consulting services for the
evaluation and development of dairy-based digesters. ESS has hands on experience with
the design and construction of several large dairy digesters with electricity production,
biogas cleanup, and CNG production and use for both pipeline injection and on-road
diesel truck fleets.

The Flint Group specializes in the areas of project development and funding for
agriculture and rural development projects. The Flint Group has worked with Fair Oaks
Dairy Farms and Select Milk Producers, one of the largest dairy cooperatives in the
United States. The Flint Group has over 25 years of experience at all levels of project
development from initial project analysis, feasibility studies, research and development,
regulatory, funding and project closeout.
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15.0 Appendix A - Engineering Studies for New Load Applicants

Southern Illinois Power Cooperative

The following process will be used for evaluating all new loads that are proposed to connect
directly to the SIPC transmission system. The applicant shall first request a feasibility study to
determine the magnitude of problems that may occur due to the new load being added to the
transmission system. All costs provided in this study will be estimates, and the study will be valid
for 90 days. The applicant will be required to pay actual costs for the required improvements
listed in the study. If requested by the applicant, the preparation of a facility study will determine
a more accurate cost estimate for the required improvements. The applicant will be required to
pay the actual cost for the facilities study, which will include SIPC and consultant efforts. The
estimated cost for a facility study is approximately $10,000.

All new load applicants shall file an application to SIPC, by way of the distribution cooperative,
as described in detail in this document. Receipt of the application by SIPC will determine the
order in which SIPC responds to the application. An attempt will be made to complete the draft
study report within 60 days of receipt of application.

Applications must include sufficient information for SIPC to conduct the necessary evaluations,
studies and approvals, and for discussions and changes as necessary. Sufficient lead-time,
considering project scope (complexity, size, location, etc.) is required prior to starting
construction to assure a thorough and orderly review process and construction schedule.

The Application will include:

Applicant name & address

Contact person, with phone, fax, and e-mail

Project and connection site description

Schedules of intended load levels that will affect SIPC’s system (peak demand, energy,
power factor)

Schedule for the design and construction of Applicant's project and connection

Electrical schematics, which will include but not be limited to:

One-line diagram showing the connections between the Applicant’s project and the SIPC

System, including station details.

Three-line diagrams showing current and potential circuits for protective relays, if any.
Relay tripping and control schematic diagram, if any.

SIPC reserves the right to approve the proposed settings for relays. If requested by
Applicant,

SIPC will provide system data needed to determine the relay settings.

Transformer nameplate information.

Transformer fuse information.

Communication and control schemes
Generator and load specifications
e Voltage at point of interconnection, MW and MV Ar, and other characteristic of the load
(e.g., arc furnace type, etc.). Applicant will also provide to SIPC any other information or
documents related to the new load that are necessary for the purpose of ensuring the
safety, reliability, security, and protection of the SIPC System and the interconnected
electric system.
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16.0 Appendix B - Interconnection and Parallel Operation of Distributed
Generation

CLINTON COUNTY ELECTRIC COOPERATIVE, INC.
BREESE, ILLINOIS
MEMBERS: POLICY NO. 126
SUBJECT: INTERCONNECTION AND PARALLEL OPERATION
OF DISTRIBUTED GENERATION

|. OBJECTIVE

To establish safety, reliability and economic standards for interconnection and parallel operation of
distributed generation of member-owned on-site electric generation facilities using renewable fuel
sources designed primarily to offset the member’s electrical requirements while honoring the
cooperative’s obligation to provide electricity to all members on a cooperative basis.

Il. DEFINITIONS

Distributed generation is defined as any generation built within close proximity to the generating
member’s load regardless of generation capacity or energy source of such generation and includes but is
not limited to:

A. small scale environmentally friendly generators such as photovoltaics (PV), fuel cells, small wind
turbines;

B. microturbines or reciprocating engines fueled by renewable fuels such as landfill gas or methane gas
from digesters;

C. any qualifying facility (QF) under the Public Utility Regulatory Policies Act of 1978 (PURPA);

D. any on-site generation with less than 10 MW of capacity interconnected with distribution facilities;

E. commercial emergency and standby diesel generators installed, for example, in hospitals, hotels and
farms;

F. residential standby generators;

G. generators installed by a utility at a substation for voltage support or other reliability purposes.

IEEE STANDARD 1547 — The Institute of Electrical and Electronic Engineers, Inc. (IEEE) Standard 1547
(2003) “Standard for Interconnecting Distributed Resources with Electric Power Systems”, as amended
and supplemented, at the time the interconnection request is submitted.

IEEE STANDARD 1547.1 — The IEEE Standard 1547.1 (2005) “Conformance Test Procedures for
Equipment Interconnecting Distributed Resources with Electric Power Systems”, as amended and
supplemented, at the time the interconnection request is submitted.

NAMEPLATE CAPACITY — The maximum rated output of a generator, prime mover, or other electric
power production equipment under specific conditions designated by the manufacturer and is usually
indicated on a nameplate physically attached to the power production equipment.

SMALL GENERATOR FACILITY — The equipment used by an interconnection customer to generate, or
store electricity that operates in parallel with the electric distribution system with a nameplate capacity
of 10 kW or less. A small generator facility typically includes an electric generator, prime mover, and the

ech 133

new energy aitematives



Clinton County Community Manure Management and Methane Recovery Feasibility Study

interconnection equipment required to safely interconnect with the electric distribution system or local
electric power system. These facilities have been approved by a nationally recognized testing laboratory
or must have been approved by the cooperative under a study process and qualify for expedited review.

UL STANDARD 1741 — Underwriters Laboratories’ standard titled “Inverters Converters, and Controllers
for Use in Independent Power Systems”, November 7, 2005 edition, as amended and supplemented.

WITNESS TEST - For lab certified or field approved equipment, verification (either by an onsite
observation or review of documents) by the cooperative that the interconnection installation evaluation
required by IEEE Standard 1547 Section 5.3 and the commissioning test required by IEEE Standard 1547
Section 5.4 have been adequately performed. For interconnection equipment that has not been lab
certified or field approved, the witness test shall also include the verification by the cooperative of the
on-site design tests as required by IEEE Standard 1547 Section 5.1 and verification by the cooperative of
production tests required by IEEE Standard 1547 Section 5.2. All tests verified by the cooperative are to
be performed in accordance with the test procedures specified by IEEE Standard 1547.1.

lll. APPLICABILITY

This interconnection policy applies to cooperative members proposing to install and interconnect small
generator facilities that:

A. Have a nameplate capacity equal to or less than 10 MW;

B. Are not subject to the interconnection requirements of MISO/PJM; and

C. Are designed to operate in parallel with the electric distribution system.

IV. INTERCONNECTION REQUESTS

A. Members seeking to interconnect a generator facility shall submit an interconnection request using
the form attached hereto as Attachment A. The request may be eligible for expedited interconnection
review if the request is for a small generator facility using lab certified or field approved interconnection
equipment.

B. Interconnection equipment shall be deemed to be lab certified if it is evaluated by a nationally
recognized testing laboratory (NRTL) and found to be in compliance with IEEE 1547 Standard for
Interconnecting Distributed Resources with Electric Power Systems (including use of IEEE 1547.1 testing
protocols to establish conformity), UL 1741 Inverters, Converters, and Controllers for Use in
Independent Power Systems and NFPA 70 National Electrical Code.

C. Interconnection equipment shall be deemed to be field approved if within the previous 36 months of
the date of the interconnection request, it has been previously approved for use with the proposed
small generator facility in a materially identical system application, and the prior approval process
included a successful witness test.

D. The member must submit to the cooperative plans of the proposed installation and must obtain
approval for the installation. This approval process will include a review by the cooperative of the effect
of the proposed generation on the cooperative's distribution system, including its protective scheme.
The member requesting interconnection shall pay the cost of this review. No installation will be
permitted that reduces reliability to other members or causes voltage conditions on the system to be
outside of the limits of ANSI C84.1 Range A. No installation will be permitted that is expected to produce
objectionable harmonics on the system. Any mitigation required to resolve harmonic problems created
by a member-owned generator will be completed and paid for by the member.

ech 134

new energy aitematives



Clinton County Community Manure Management and Methane Recovery Feasibility Study

E. For generating facilities with nameplate ratings greater than 10 kW up to and including 10 MW, the
Cooperative shall apply, to the extent practicable and as determined to be in the best interests of the
cooperative, the procedures contained in the Small Generator Interconnection Procedures (SGIP) for
generating facilities no larger than 20 MW as developed by the Federal Energy Regulatory Commission
(FERC) and the Illinois Commerce Commission regulations governing interconnection standards.

V. EXPEDITED REVIEW

A. The cooperative shall review the application and evaluate the potential for adverse system impacts.
Any costs of construction of facilities on the cooperative’s system to accommodate the small generator
facility shall be paid by the member. B. The cooperative shall, within 10 business days after receipt of
the interconnection request, inform the applicant that the interconnection request is complete or
incomplete and if so, what materials are missing. C. The cooperative shall, within 15 business days after
the end of the 10 business days noted in B, verify that the small generator facility equipment can be
interconnected safely and reliably. D. Unless the cooperative determines and demonstrates that a small
generator facility cannot be interconnected safely or reliably to its system and provides a letter to the
applicant explaining its reasons for denying an interconnection request, the cooperative shall approve
the interconnection request subject to the following conditions:

1. The small generator facility has been approved by local or municipal electric code officials with
jurisdiction over the interconnections; and

2. A certificate of completion has been returned to the cooperative. Completion of local inspections may
be designated on inspection forms used by local inspecting authorities; and

3. The witness test has been successfully completed or waived; and

4. The applicant has signed a standard small generator interconnection agreement and provided proof
of insurance or otherwise complied with the terms of the agreement. When an applicant does not sign
the agreement within 30 business days after receipt from the cooperative, the interconnection request
may be deemed withdrawn unless the applicant requests to have the deadline extended. The request
for extension shall not be unreasonably denied by the cooperative.

5. When a small generator facility is not approved under this expedited review, the applicant may
submit a new interconnection request for consideration under the procedures for review of larger
capacity generator facilities with a nameplate capacity greater than 10 kW and less than 10 MW.

VI. INSURANCE REQUIREMENTS AND INDEMNIFICATION

A. Throughout the term of this agreement, the Member shall carry a liability insurance policy issued by a
licensed insurance carrier with an A. M. Best rating of B+ or better that provides protection against
claims for damages resulting from (i) bodily injury, including wrongful death; and (ii) property damage
arising out of the member’s ownership and/or operation of the distributed generation facility under this
agreement. The limits of such policy shall be at least $1,000,000 per occurrence for those members with
small generation facilities. The member shall provide a certificate of insurance containing a minimum 30
day notice of cancellation to the cooperative prior to connection of the member’s facility to the
cooperative’s system.

B. In the event the member chooses to self-insure, the member shall provide proof of financial
responsibility satisfactory to the cooperative and shall indemnify the cooperative, its officers, agents,
and employees against all loss, damage, expense and liability to any persons, including members, for
injury to or death of persons or injury to property, including but not limited to consequential damages,
interest, punitive damages, member’s fees and court costs, proximately caused by the indemnifying
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party’s construction, ownership, interconnection, operation, or maintenance of, or by failure of, any of
such party’s works or facilities used in connection with the operation of the generating facility.

VII. MISCELLANEOUS REQUIREMENTS

A. The cooperative shall be reimbursed for all costs of interconnection, including all carrying costs,
incurred by the cooperative in connecting the member generation facility to the distribution system.
Those costs for small generating facilities shall not exceed $500, unless the facility fails initial testing and
additional review is necessary.

B. The cooperative shall have free access to the member’s small generation facility and interconnection
equipment at all times to monitor operation of the member’s equipment, cooperative-supplied service
equipment connected to such system, or to disconnect if the facility is not in compliance with the
requirements of IEEE 1547 and the non-compliance adversely affects the safety or reliability of the
electric system. The cooperative shall provide reasonable notice to the member prior to disconnection
of the facility if possible.

C. The cooperative shall have the right to inspect and approve all plans for parallel generation systems
and the interconnection systems prior to initial operation or subsequent operation following
modifications.

D. The member shall make any necessary changes or adjustments to the additional facilities being
operated in parallel to eliminate interference on the cooperative’s distribution system.

E. The member shall not energize the cooperative’s system during any period of utility service
interruption. The member’s equipment must contain a disconnect device to which the cooperative has
access and which the cooperative can lock in an open position to disconnect, for safety reasons, the
member’s electric generating facility for the cooperative’s electric delivery system.

F. Electric generation facilities may be disconnected by the cooperative from its system whenever, in the
sole opinion of the cooperative, such action is required by an emergency, for reasons of safety or due to
interference with service to other members. The facility shall also be subject to the cooperative’s
requirements for maintaining voltage standards of output and the production of reactive power.

G. Phase, frequency and voltage of the member’s interconnected generation shall be compatible with
that provided by the cooperative.

H. The members shall pay the cost of interconnection including initial and future transmission,
distribution, metering, service and other facilities costs necessary to permit interconnected operations
with the cooperative.

I. Any auxiliary or reserve power service required by the member must be arranged in accordance with
the terms of the cooperative’s applicable policies/rates as modified from time to time.

J. In the event of a dispute, either party shall provide the other Party with a written Notice of Dispute

describing in detail the nature of the dispute. If the dispute has not been resolved within two Business
Days after receipt of the Notice, either Party may request assistance from a reputable dispute resolution
service for assistance in resolving the dispute. The service will select an appropriate dispute resolution
venue, (e.g., mediation, settlement judge, early neutral evaluation, or technical expert) to assist the
Parties in resolving their dispute. Each party agrees to conduct all negotiations in good faith and will be
responsible for one-half of any costs paid to neutral third-parties utilized in the attempt to resolve the
dispute. If neither party elects to seek assistance from a dispute resolution service, or if the attempted
dispute resolution fails, then either Party may exercise whatever rights and remedies it may have in
equity or law consistent with the terms of this policy.
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17.0 Appendix C - Application for Operation of Member-Owned
Generation

ATTACHMENT A
CLINTON COUNTY ELECTRIC COOPERATIVE
Application for Operation of Member-Owned Generation

This application should be completed and returned to the Cooperative.
INFORMATION: This application is used by the Cooperative to determine the required equipment
configuration for the Member interface. Every effort should be made to supply as much information as

possible.

PART 1

OWNER/APPLICANT INFORMATION

Owner/Member

Name:

Mailing Address:

City: County: State: Zip Code:
Phone Number: Representative:

Email Address: Fax Number:

PROJECT DESIGN/ENGINEERING (ARCHITECT) (as applicable)

Company: License/Registration Number
Mailing Address:

City: County: State: Zip Code:
Phone Number: Representative:

Email Address: Fax Number:

ELECTRICAL CONTRACTOR (as applicable)

Company: License/Registration Number
Mailing Address:

City: County: State: Zip Code:
Phone Number: Representative:

Email Address: Fax Number:

-Page 1 of 5-

TYPE OF GENERATOR (as applicable)

Photovoltaic Wind Microturbine

Diesel Engine Gas Engine Combustion Turbine

Other

ESTIMATED LOAD, GENERATOR RATING AND MODE OF OPERATION INFORMATION
The following information is necessary to help properly design the Cooperative member interconnection.
This information is not intended as a commitment or contract for billing purposes.

Total Site Load (kW)

Residential Commercial Industrial

Generator Rating (kW) Annual Estimated Generation (kWh)
Mode of Operation

Isolated Paralleling Power Export

DESCRIPTION OF PROPOSED INSTALLATION AND OPERATION

Give a general description of the proposed installation, including a detailed description of its planned location, the
date you plan to operate the generator, the frequency with which you plan to operate it and whether you plan to
operate it during on or off-peak hours.
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PART 2

(Complete all applicable items. Copy this page as required for additional generators)
SYNCHRONOUS GENERATOR DATA

Unit Number: Total number of units with listed specifications on site:

Manufacturer:

Type: Date of manufacture:

Serial Number (each):

Phases: Single Three R.P.M.: Frequency (Hz):

Rated Output (for one unit): Kilowatt Kilovolt-Ampere
Rated Power Factor (%): Rated Voltage (Volts): Rated Amperes:

Field Volts: Field Amps: Motoring power (kW):

Synchronous Reactance (Xd): % on KVA base
Transient Reactance (X'd): % on KVA base
Subtransient Reactance (X'd); % on KVA base
Negative Sequence Reactance (Xs): % on KVA base
Zero Sequence Reactance (Xo): % on KVA base

Neutral Grounding Resistor (if applicable):

I22t or K (heating time constant):

Additional information:

INDUCTION GENERATOR DATA

Rotor Resistance (Rr): ohms Stator Resistance (Rs): ohms
Rotor Reactance (Xr): ohms Stator Reactance (Xs): ohms
Magnetizing Reactance (Xm): ohms Short Circuit Reactance (Xd”): ohms
Design letter: Frame Size:

Exciting Current: Temp Rise (deg Co):

Reactive Power Required: Vars (no load), Vars (full load)

Additional information:

PRIME MOVER (Complete all applicable items)

Unit Number: Type:

Manufacturer:

Serial Number: Date of manufacture:

H.P. Rated: H.P. Max.: Inertia Constant: Ib.-ft.2

Energy Source (hydro, steam, wind, etc.)

GENERATOR TRANSFORMER (Complete all applicable items)
TRANSFORMER (between generator and utility system)

Generator unit number: Date of manufacturer:

Manufacturer:

Serial Number:

High Voltage: KV, Connection: delta wye, Neutral solidly grounded?

Low Voltage: KV, Connection: delta wye, Neutral solidly g rounded?

Transformer Impedance (Z): % on KVA base.
Transformer Resistance (R): % on KVA base.
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Transformer Reactance (X): % on KVA base.
Neutral Grounding Resistor (if applicable):
INVERTER DATA (if applicable)
Manufacturer: Model:

Rated Power Factor (%): Rated Voltage (Volts): Rated Amperes:
Inverter Type (ferroresonant, step, pulse-width modulation, etc):
Type commutation: forced line

Harmonic Distortion: Maximum Single Harmonic (%)
Maximum Total Harmonic (%)
Note: Attach all available calculations, test reports, and oscillographic prints showing inverter output
voltage and current waveforms.

POWER CIRCUIT BREAKER (if applicable)

Manufacturer: Model:

Rated Voltage (kilovolts): Rated ampacity (Amperes)
Interrupting rating (Amperes): BIL Rating:

Interrupting medium / insulating medium (ex. Vacuum, gas, oil ) /
Control Voltage (Closing): (Volts) AC DC

Control Voltage (Tripping): (Volts) AC DC Battery Charged Capacitor

Close energy: Spring Motor Hydraulic Pneumatic Other:
Trip energy: Spring Motor Hydraulic Pneumatic Other:
Bushing Current Transformers: (Max. ratio) Relay Accuracy Class:
Multi ratio? No Yes: (Available taps)
ADDITIONAL INFORMATION

In addition to the items listed above, please attach a detailed one-line diagram of the proposed facility,
all applicable elementary diagrams, major equipment, (generators, transformers, inverters, circuit
breakers, protective relays, etc.) specifications, test reports, etc., and any other applicable drawings or
documents necessary for the proper design of the interconnection. Also describe the project’s
planned operating mode (e.g., combined heat and power, peak shaving, etc.), and its address or grid
coordinates.

END OF PART 2

SIGN OFF AREA

The member agrees to provide the Cooperative with any additional information required to complete
the interconnection. The customer shall operate his equipment within the guidelines set forth by the
cooperative.

Applicant Date

CLINTON COUNTY ELECTRIC COOPERATIVE, INC. CONTACT FOR APPLICATION SUBMISSION AND
FOR MORE INFORMATION:

Cooperative contact:
Title:

Address: P. O. Box 40
475 North Main
Breese, IL 62230
Phone: 618-526-7282
Fax: 618-526-4561
e-mail:
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18.0 Appendix D - Agreement for Interconnection and Parallel
Operation of Distributed Generation

ATTACHMENT B
AGREEMENT FOR INTERCONNECTION AND PARALLEL
OPERATION OF DISTRIBUTED GENERATION

DATE OF AGREEMENT:

Clinton County Electric Cooperative, Inc.
455 North Main
Breese, IL 62230

(Member)

This Agreement for Interconnection and Parallel Operation of Distributed Generation
(hereinafter “Agreement”) is made and entered the date indicated above between
CLINTON COUNTY ELECTRIC COOPERATIVE, INC., (hereinafter referred to as
“Cooperative”), an electric cooperative organized under the laws of the State of Illinois,
and , (hereinafter referred to as “Member”), a
member/owner of the cooperative presently receiving electric service from
Cooperative, each hereinafter sometimes referred to individually as “Party” or both
referred to collectively as the “Parties”. In consideration of the mutual covenants set
forth herein, and other good and valuable consideration, the sufficiency and receipt
thereof is hereby acknowledged, the Parties agree as follows:

1. Scope of Agreement — This Agreement addresses the conditions under which the
Cooperative and Member agree that one or more generating facilities (herein
“distributed generation” and more particularly described in Exhibit A) owned and/or
operated by Member with a nameplate capacity of 10 MW or less, can be
interconnected at 120/240(V) or less (collectively hereinafter sometimes referred to as
the “Facilities” to the Cooperative’s electric power distribution system (hereinafter
sometimes referred to as the “System”). This Agreement shall not entitle the Member
to electric service beyond the terms of a separate membership agreement for service
and to the Cooperative’s rules, policies, regulations, by-laws and rates (hereinafter
collectively “Requirements”).

2. Establishment of Point of Interconnection —Cooperative and Member agree to
interconnect the Facilities at the location(s) specified in Exhibit A “Point of
Interconnection” in accordance with the terms of the Cooperative’s policy on
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Interconnection and Parallel Operation of Distributed Generation and the Institute of
Electrical and Electronic Engineers (IEEE) Standards 1547, 1547.1 and UL Standard 1741.

3. Responsibilities of Cooperative and Member for Installation, Operation and
Maintenance of Facilities — Member will, at member’s cost and expense, install,
operate, maintain, repair, and inspect, and shall be fully responsible for, its facilities and
interconnection facilities, unless otherwise specified on Exhibit A. Member shall conduct
operations of its facilities and interconnection facilities in compliance with all aspects of
the cooperative’s requirements and in accordance with industry standards and prudent
engineering practice. Maintenance of facilities and interconnection facilities shall be
performed in accordance with the applicable manufacturers’ recommended
maintenance schedule. Member agrees to cause its facilities and interconnection
facilities to be constructed in accordance with Policy 126 Interconnection and Parallel
Operation of Distributed Generation.

The Cooperative shall have the right to inspect and require changes prior to energizing.
Phase, frequency and voltage of the member’s interconnected generation shall be
compatible with that provided by the cooperative. Member shall comply with all
applicable Federal, State and local laws, regulations, zoning codes, building codes, safety
rules and environmental restrictions applicable to the design, installation, operation and
maintenance of its facilities and interconnection facilities.

The Cooperative will notify Member if there is evidence that the facilities’ or
interconnection facilities’ operation causes disturbance, disruption or deterioration of
service to other members served from the System or if the facilities’ or interconnection
facilities’ operation causes damage to the System. If this condition persists, the
Cooperative shall have the right to disconnect Member from the System. Member will
notify the Cooperative of any emergency or hazardous condition or occurrence with
Member’s facilities or interconnection facilities which could affect safe operation of the
System.

4. Operator in Charge — Member shall provide a phone number and address of an
individual contact person with knowledge of this agreement, familiar with the
installation, maintenance and operation of the interconnection facilities and with the
authority to disconnect the facility from the system in the event the cooperative
requires doing so.

5. No Power Sales to Cooperative - Interconnection of the Facilities with the System
does not grant Member the right to export power nor does it constitute an agreement
by the Cooperative to purchase or wheel power. Purchase of excess facility capacity is
governed by the Cooperative’s Net Metering and Cooperative Purchase of Excess
Member Owned Generation Capacity.

6. Limitation of Liability and Indemnification
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a. Notwithstanding any other provision in this Agreement, with respect to the
Cooperative’s provision of electric service to Member and the services provided by the
Cooperative pursuant to this Agreement, Cooperative’s liability to Member shall be
limited as set forth in the Cooperative’s rules, bylaws, policies, contracts, and terms and
conditions for electric service, which are incorporated herein by reference, and in no
event shall the Cooperative be liable for loss of profit, loss of operation time, or loss of
or reduction in use of any facilities or any portion thereof, increased expense of
construction, operation or maintenance, or for any special, indirect, incidental, or
consequential damages resulting from the construction, operation or maintenance of
the member’s facility.

b. For the purposes of this Agreement, a Force Majeure event is any event beyond the
reasonable control of the affected party that the affected party is unable to prevent or
provide against by exercising reasonable diligence. This includes but is not limited to
public disorder, rebellion or insurrection, floods, hurricanes, earthquakes, lightning,
storms or other natural calamities, explosions or fires, strikes, work stoppages or labor
disputes, embargoes, and sabotage. If a Force Majeure event prevents a party from
fulfilling any obligations under this Agreement, such party will promptly notify the other
party in writing and will keep the other party informed on a continuing basis as to the
scope and duration of the Force Majeure event. The affected party will specify the
circumstances of the Force Majeure event, its expected duration and the steps that the
affected party is taking to mitigate the effect of the event on its performance. The
affected party will be entitled to suspend or modify its performance of obligations under
this Agreement but will use reasonable efforts to resume its performance as soon as
possible.

c. Member shall be responsible for the safe installation, maintenance, repair and
condition of lines, wires, switches, or other equipment or property on its side of the
point of interconnection. The Cooperative does not assume any duty of inspecting
Member’s lines, wires, switches, or other equipment or property and will not be
responsible therefore. Member assumes all responsibility for the electric service
supplied hereunder and the facilities used in connection therewith at or beyond the
point of interconnection.

7. Testing and Testing Records — Member shall perform or cause to be performed such
tests as the Cooperative may reasonably require and shall provide to the Cooperative all
records of testing. Testing of protection systems shall comply with existing industry
standards and practices. These records shall include testing at the start of operation and
periodic testing thereafter. Factory testing of pre-packaged interconnection facilities
and the protective systems of small units shall be acceptable in the absence of
reasonable grounds for additional testing. In the case of a factory test, Member shall
provide a written description and certification by the factory of the test, the test results,
and the qualification of any independent testing laboratory. In addition, Member shall
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obtain approval by the Cooperative of the settings of the equipment being installed
prior to operation.

8. Right of Access, Equipment Installation, Removal & Inspection — The Cooperative
shall have free access to the member’s small generation facility and interconnection
equipment at all times to monitor operation of the member’s equipment, cooperative-
supplied service equipment connected to such system, or to disconnect for good cause,
without prior notice to the member, member’s equipment from the cooperative’s
distribution system. The Cooperative shall also have access to Member’s premises and
to operational records for any reasonable purpose in connection with the
interconnection described in this Agreement, the Requirements, or to provide service to
its members.

9. Disconnection of Facilities — Member retains the option to disconnect its facilities
from the System, provided that Member notifies the Cooperative of the member’s
intent to disconnect by giving the Cooperative at least thirty (30) days’ prior written
notice. Such disconnection shall not be a termination of this Agreement unless Member
exercises rights under Section 12 that do not lead to a resolution of the issue. Member
shall disconnect Facilities from the System upon the effective date of any termination
resulting from and required by actions under Section 12. The Cooperative may
disconnect the electric generation facilities from its system whenever, in the sole
opinion of the cooperative, such action is required by an emergency, for reasons of
safety or due to interference with service to other members. The facility shall also be
subject to the cooperative’s requirements for maintaining voltage standards of output
and the production of reactive power.

10. Metering — The Cooperative shall be reimbursed for all costs of interconnection,
including all carrying and metering costs, incurred by the Cooperative in connecting the
member generation facility to the distribution system. Metering shall meet accuracy
standards required for equivalent electrical services and can be accomplished with
standard meters or any devices that meet data collection and accuracy requirements.

11. Insurance — Throughout the term of this agreement, Member shall carry a liability
insurance policy issued by a licensed insurance carrier with an A. M. Best rating of B+ or
better that provides protection against claims for damages resulting from (i) bodily
injury, including wrongful death; and (ii) property damage arising out of the member’s
ownership and/or operation of the DG Facility under this agreement. The limits of such
policy for a small generation facility shall be at least $1,000,000. per occurrence. The
member shall provide a certificate of insurance containing a minimum 30 day notice of
cancellation to the Cooperative prior to connection of the member’s facility to the
Cooperative system. As an alternative to providing insurance coverage, the member
may choose to self insure by providing proof of financial responsibility satisfactory to
the cooperative and agrees to indemnify the cooperative, its officers, agents, and
employees against all loss, damage, expense and liability to any persons, including
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members, for injury to or death of persons or injury to property, including but not
limited to consequential damages, interest, punitive damages, member’s fees and court
costs, proximately caused by the indemnifying party’s construction, ownership,
interconnection, operation, or maintenance of, or by failure of, any of such member’s
works or facilities used in connection with the operation of the generating facility.

12. Effective Term and Termination Rights — This Agreement becomes effective when
executed by both Parties and shall continue in effect until terminated. This Agreement may
be terminated as follows: (a) Member may terminate this Agreement at any time by giving
the Cooperative at least sixty (60) days’ written notice; (b) Cooperative may terminate upon
failure by Member to generate energy from the Facilities within six (6) months after
completion of the interconnection; (c) either Party may terminate by giving the other Party
at least thirty (30) days prior written notice that the other Party is in default of any of the
terms and conditions of the Agreement or the Rules or any rate schedule, regulation,
contract, or policy of the Cooperative, so long as the notice specifies the basis for
termination and there is opportunity to cure the default; (d) Cooperative may terminate by
giving Member at least sixty (60) days notice in the event that there is a material change in
an applicable law, or any change in policy or procedure pertaining to distributed generation
by the Cooperative’s wholesale electric supplier or requirement of any transmission utility,
independent system operator or regional transmission organization having responsibility for
the operation of any part of the System; (e) Cooperative may terminate this Agreement upon
three (3) business days notice in the event Member ceases to receive electric service from
Cooperative or is in default of terms or conditions for electric service; in the event that a
Party (i) makes a general assignment or arrangement for the benefit or creditors; (ii)
commences an action or proceeding under any bankruptcy, insolvency or similar law for the
protection of debtors or creditors, or has commenced against it any such action or
proceeding which is not withdrawn or dismissed within thirty (30) days; (iii) otherwise is
adjudicated a debtor in bankruptcy or insolvent; (iv) is unable (or admits in writing its
inability) generally to pay its debts as they become due; (v) is dissolved or has a resolution
passed for its winding-up or liquidation(other than pursuant to a consolidation, acquisition or
merger); (vi) seeks or becomes subject to the appointment of an administrator, assignee,
conservator, receiver, trustee or similar official for substantially all of its assets; (vii) has a
secured party take possession of all or substantially all of its assets or has all, or has
substantially all of its assets become subject to an attachment, execution, levy, sequestration
or other legal process which is not dismissed discharged, stayed or restrained within thirty
(30) days; (viii) causes or is subject to any event that has an effect analogous to any of the
events enumerated in clauses (i) through (vii); or (ix) takes any action in furtherance of, or
indicates its consent to, approval of, or acquiescence in any of the foregoing acts or events;
then, in such event, this Agreement shall terminate automatically without notice and
without any other action by either Party.

13. Compliance with Laws, Rules and Regulations — Member shall be responsible for
complying with all federal, state and local laws. In the event Member’s facilities, interconnection
or disposition of electricity generated by the distributed generation are, or become, subject to
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Federal, State or local regulation, Member is, and shall be, responsible for regulatory compliance.
The interconnection and services provided under this Agreement shall at all times be subject to
the terms and conditions set forth in the Rules and the Cooperative’s policies governing
interconnection of distributed generation. The Cooperative reserves the right to change the Rules
and policies at any time.

14. Severability — If any portion or provision of this Agreement is held or adjudged for
any reason to be invalid or illegal or unenforceable by any court of competent
jurisdiction, such portion shall be deemed separate and independent, and the
remainder of this Agreement, shall remain in full force and effect.

15. Amendment — This Agreement may be amended only upon mutual agreement of
the Parties, which amendment will not be effective until reduced to writing and
executed by the Parties.

16. Entirety of Agreement — This Agreement, including the requirements contained in
the attached Exhibits and Facilities Schedules, which are expressly made a part hereof
for all purposes, constitutes the entire agreement and understanding between the
Parties with regard to the interconnection of the facilities of the Parties at the Points of
Interconnection expressly provided for in this Agreement. The Parties are not bound by
or liable for any statement, representation, promise, inducement, understanding, or
undertaking of any kind or nature (whether written or oral) with regard to the subject
matter hereof not set forth or provided for herein or in Member’s application, or other
written information provided by the Member in compliance with these requirements.

17. Assignment — This Agreement may be assigned to a party receiving electric service
from the Cooperative at the site of the Facilities only upon the express written consent
of the Cooperative. The assignee will be responsible for the proper operation and
maintenance of the Facilities, and must agree in writing to be subject to all provisions of
this Agreement. Cooperative may assign the Agreement to another entity with the
written approval of Member. Required consents shall not be withheld unreasonably.

18. Notices — Notices given under this Agreement are deemed to have been duly
delivered once received by United States certified mail, return receipt requested,
postage prepaid, to: The above-listed names, titles, and addresses of either Party may
be changed by written notification to the other.

19. Invoicing and Payment — Invoicing and payment terms for services associated with
this Agreement shall be consistent with applicable cooperative policies.

20. No PURPA Interconnection — The parties agree that the member’s facility is not a
qualifying small power production facility or qualifying cogeneration facility as defined
in the Public Utility Regulatory Policies Act of 1978 and that nothing herein confers any
rights or obligations on either party by application of that Act.

ECh 145

new energy altematives



Clinton County Community Manure Management and Methane Recovery Feasibility Study

21. No Third-Party Beneficiaries — This Agreement is not intended to and does not
create rights, remedies, or benefits of any character whatsoever in favor of any persons,
corporations, associations, or entities other than the Parties, and the obligations herein
assumed are solely for the use and benefit of the Parties.

22. Waiver - The failure of either party to insist, on any occasion, upon strict
performance of any provision of this Agreement will not be considered to waive the
obligations, rights or duties of the provisions in this Agreement.

23. Governing Law and Jurisdiction — It is agreed that this Agreement shall be construed
and governed in accordance with the laws of the State of lllinois and that the circuit
court of Clinton County has jurisdiction on all matters relating to the enforcement of this
Agreement.

24. In the event of a dispute, either party shall provide the other Party with a written
Notice of Dispute describing in detail the nature of the dispute. If the dispute has not
been resolved within two Business Days after receipt of the Notice, either Party may
request assistance from a reputable dispute resolution service for assistance in resolving
the dispute. The service will select an appropriate dispute resolution venue, (e.g.,
mediation, settlement judge, early neutral evaluation, or technical expert) to assist the
Parties in resolving their dispute. Each party agrees to conduct all negotiations in good
faith and will be responsible for one-half of any costs paid to neutral third-parties
utilized in the attempt to resolve the dispute. If neither party elects to seek assistance
from a dispute resolution service, or if the attempted dispute resolution fails, then
either Party may exercise whatever rights and remedies it may have in equity or law
consistent with the terms of this agreement and the rules and policies of the
Cooperative.

IN WITNESS WHEREOF, the Parties have caused this Agreement to be signed by their
duly authorized representatives.

CLINTON COUNTY ELECTRIC

COOPERATIVE, INC. MEMBER

BY:

TITLE:

WITNESS:
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19.0 Appendix E - Additional Funding Sources

Additional sources of funding for a digester project in Clinton County are listed here.
These programs are judged to be less likely to provide funding to a Clinton County AD
project based on the availability of funding and the success of digester projects in
receiving funding from the programs described below.

USDA Value Added Producer Grants

Value Added Producer Grants (VAPGs) provide grant funding to agricultural producers to
enable economic planning and working capital activities directly related to the
processing and/or marketing of value-added agricultural products, including farm-based
renewable energy generated from an agricultural commodity or by-product such as an
anaerobic digester. Applicants may not request funds for both planning activities and
working capital expenses in one application.

Eligible applicants include independent producers, farmer and rancher cooperatives,
agricultural producer groups, and majority controlled producer-based business
ventures. Planning grants of up to $100,000 per project are available and working
capital grants are capped at $300,000 per project. A cost share of at least 50 percent is
required. Working capital applicants need to have completed both a business plan and
an independent feasibility study on their projects to be eligible. Cost-share matching
funds must equal or exceed the grant amount requested.

Contact:

www.rurdev.usda.gov/BCP_VAPG_Grants.html

Or contact your state Rural Development Office, which is listed at:
www.rurdev.usda.gov/recd map.html

USDA Business and Industry Guaranteed Loans

The purpose of the Business and Industry Guaranteed Loan Program is to improve,
develop, or finance business, industry, and employment and improve the economic and
environmental climate in rural communities. This purpose is achieved by bolstering the
existing private credit structure through the guarantee of quality loans that will provide
lasting community benefits. It is not intended that the guarantee authority will be used
for marginal or substandard loans or for relief of lenders having such loans.

Contact:
www.rurdev.usda.gov/rbs/busp/b&i gar.htm

USDA Advanced Biofuel Payment Program
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The Advanced Biofuel Payment Program was authorized under Section 9005 of the Farm
Bill. The program provides payments to eligible producers to expand production of
advanced biofuels. Payments will be made to eligible biofuel producers for the
production of fuel derived from renewable biomass, other than corn kernel starch,
which includes biofuel derived from waste materials such as animal waste, crop residue,
other vegetative waste material, food waste, and yard waste.

Contact:
www.rurdev.usda.gov/BCP Biofuels.html

Conservation Innovation Grants (CIG)

Conservation Innovation Grants (CIG) is a voluntary program intended to stimulate the
development and adoption of innovative conservation approaches and technologies
while leveraging Federal investment in environmental enhancement and protection, in
conjunction with agricultural production. CIG was authorized as part of EQIP. CIG is not
a research program but rather a tool to stimulate the adoption of conservation
approaches or technologies that have been studied sufficiently to indicate a high
likelihood of success, and are likely candidates for eventual technology transfer. CIG
funds projects targeting innovative on-the-ground conservation, including pilot projects
and field demonstrations. CIG funds pilot projects and conservation field trials that can
last from one to three years. Grants for approved projects cannot exceed 50 percent of
the total project cost and the Federal contribution for a single project cannot exceed $1
million. Technologies and approaches that are commonly used in the project's
geographic area, and which are eligible for funding through EQIP, are not eligible for
funding through CIG.

Contact:
http://www.nrcs.usda.gov/programs/cig or contact your USDA service office,
which is listed at http://offices.sc.egov.usda.gov/locator/app

USDA - Farm Service Agency (FSA), Conservation Loan (CL) Program

Provides farm owners and farm-related business operators access to credit to
implement conservation techniques that will conserve natural resources. CL funds can
be used to implement conservation practices approved by the Natural Resources
Conservation Service (NRCS) including implementation of manure management and
manure digester systems and the adaptation of other emerging or existing conservation
practices, techniques or technologies. Direct CLs can be obtained through local Farm
Service Agency (FSA) offices, with loan limits up to $300,000. Guaranteed CLs are
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available from lenders working with FSA, with loan a loan limit up to $1,119,000 in 2011
(varies annually).

Contact:
Contact a local FSA office or visit the FSA website at www.fsa.usda.gov

Improved Energy Technology Loans

http://www.afdc.energy.gov/laws/law/US/392

The U.S. Department of Energy (DOE) provides loan guarantees through the Loan
Guarantee Program (Program) to eligible projects that reduce air pollution and
greenhouse gases, and support early commercial use of advanced technologies,
including biofuels and alternative fuel vehicles. The Program is not intended for research
and development projects. DOE may issue loan guarantees for up to 100% of the
amount of the loan for an eligible project. For loan guarantees of over 80%, the loan
must be issued and funded by the Treasury Department's Federal Financing Bank. For
more information, see the Loan Guarantee Program website. (Reference 42 U.S. Code
16513)

Contact:

U.S. Department of Energy
Phone: (202) 586-5000
Fax: (202) 586-4403
http://www.energy.gov

State Programs

Renewable Energy and Energy Efficiency Project Financing Bond Program

The Illinois Finance Authority (IFA) is a state conduit issuer of tax-exempt bonds & credit
enhancement for projects in lllinois. The IFA funding is available to commercial as well
as non-profit entities as long as those entities meet strict eligibility criteria. In 2012, the
legislature also added schools and community colleges to the list of eligible entities for
energy conservation funding. Entities seeking funding must demonstrate that their
projects provide a significant public benefit for the citizens of Illinois. In 2009, the IFA
was authorized by legislation (S.B. 1906 and S.B. 390) to provide funding via issuance of
tax-exempt bonds for renewable energy projects and energy efficiency projects.

For the purposes of this program, renewable energy projects include those that utilize
wind, solar thermal energy, photovoltaic cells and panels, biodiesel, crops and organic
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waste biomass, trees and tree trimmings, hydropower, lllinois-produced landfill gas, and
"other alternative sources of environmentally preferable energy." (This definition is
from the lllinois Power Agency Act). In addition, transmission lines and associated
equipment used to transfer electricity created by renewable energy, as well as
renewable energy storage technologies are eligible. Applicable sectors include
commercial, industrial, nonprofit, schools, institutional and community colleges.

Contact:

Illinois Finance Authority

180 N Stetson

Suite 2555

Chicago, lllinois 60601

Phone: (800) 717-6066

E-Mail: info@il-fa.com

Web Site: http://www.il-fa.com/

PACE Financing

Local Option - Contractual Assessments for Renewable Energy and/or Energy Efficiency

Property-Assessed Clean Energy (PACE) financing effectively allows property owners to
borrow money to pay for energy improvements. The amount borrowed is typically
repaid via a special assessment on the property over a period of years. lllinois has
authorized certain local governments to establish such programs, as described below.
(Not all local governments in lllinois offer PACE financing; contact your local government
to find out if it has established a PACE financing program.)

Illinois has authorized municipalities -- cities, villages and incorporated towns -- and
counties to enter into voluntary agreements with property owners to provide for
contractual assessments. These assessments will provide financing to the property
owner to install renewable energy technologies or energy efficiency upgrades that are
permanently fixed to the property. The property owner then repays the assessments via
his/her property taxes.

As of July 2012, no municipalities in lllinois offer PACE programs.

Grants:

Biogas and Biomass to Energy Grant Program: Projects designed to use biogas or
biomass as a source of fuel to produce electricity with combined heat and power (CHP)
through gasification, co-firing or anaerobic digestion technologies are being targeted.
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Applicants are eligible for incentives up to 50% of the total project cost. The maximum
award for biogas or biomass to energy feasibility studies is $2,500. The maximum grant
amount for biogas to energy systems is $225,000 and the maximum grant for biomass to
energy systems is $500,000. Projects must be part of a CHP system. DCEO is now
accepting grant applications for this program. Applications will be accepted until April
30th, 2012 or until program funds run out, whichever comes first (does not say it is
closed).

Loans:

Revolving Fund (RF) Program (loan) — Formerly the Revolving Loan Program (RLF)

http://www.commerce.state.il.us/dceo/Bureaus/Community Development/Community
+Programs/RF.htm

Clinton County is a RF community

Eligible Uses of RFs

CDAP RFs can be used as financial assistance to companies to encourage investment and
job creation/retention. Local governments, utilizing CDAP-RF financial
assistance proceeds, may lend to for-profit and not-for-profit businesses. Another
eligible use of these recaptured funds is that local governments may construct public
infrastructure improvements that directly support private capital investment and job
creation from identifiable, non-speculative projects.

Rules of Thumb for CDAP RF Financial Assistance:

CDAP RF may provide no more than 50% of the overall project, exclusive of any
refinancing of existing debt.

The amount lent by an RF may not exceed the current DCEO limit of $15,000 loaned for
every full-time-equivalent (FTE) job created / retained by the project.

No speculative project financing (jobs must be created or retained in a timely manner as
a result of RF investment in a specific, identifiable project).

At least 51% of the jobs created/retained as a result of the project must meet the U.S.
Dept. of Housing and Urban Development (HUD) "Section 8" family income guidelines.
Projects funded by RF funds must be monitored on the local level to insure borrowers
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are meeting the 51% low-to-moderate income goals for each financial assistance
project.

When a community with an existing RF applies to DCEO for a new CDAP, their grant
request will be reduced by the amount of the balance of the fund. It is therefore
advantageous to the community to substantially draw down their fund (make several
financial assistance projects) prior to submitting their new application, or plan to
contribute the local balance to the project.

RF communities are responsible for reporting fund activity to DCEOQ semiannually on July
31 for the period of January 1 through June 30 and January 31 for the period of July 1
through December 31. Report forms must include the amount of non-RF dollars
included in the projects and number of jobs created or retained as a result of the loan.
For more information on this program, please call 217-558-4221, TDD 800-785-6055.
NOTE: The Revolving Loan Fund (RLF) has undergone a name change. Any reference to
the RLF will now be Revolving Fund (RF). The RLF Handbook will still be referred to as
the RLF Handbook until the Handbook has been updated. The lllinois Department of
Commerce and Economic Opportunity (DCEQ) will be referred to as the department.

Bonds and Rural Development Loan:

The lllinois Finance Authority /Illinois Infrastructure Bank - http://www.il-fa.com/

Qualified energy conservation bond program - The IFA’s remaining QECB allocation of
$4,120,783 on behalf of the State is no longer available. Summary of program is
attached.

Tax Increment Financing (TIF):
TIF Districts: There are some in Clinton County.

http://www.ioc.state.il.us/comptroller/assets/File/MunicipalitiesWithTIFDistricts 02212
012.pdf

The Illlinois Tax Increment Association: http://illinois-tif.com/about TIF.asp

Illinois Revenue regarding TIF:
http://www.revenue.state.il.us/Businesses/TaxInformation/Other/increment.htm
Illinois Dept. of Commerce & Economic Opportunity on TIF:
http://www.commerce.state.il.us/dceo/Bureaus/Business Development/Tax+Assistanc

e/TIF.htm

Renewable Energy Resources Trust Fund (RERTF)
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Up until recently lllinois had a source of funding for biomass energy projects. This was
funded through the state’s Renewable Energy Resources Trust Fund (RERTF).
Unfortunately, the only remaining sources of funds from the RERTF are specifically for
wind and power projects. The Renewable Energy Business Development Program,

which was structured to provide monetary assistance to projects as envisioned by
study, was terminated recently.?’

We provide background information on the RERTF program here in case there is an
interest by future project stakeholders to pursue the lllinois Department of Commerce
and Economic Opportunity for any future funding opportunities that may exist.

In 1997 lllinois's electric-industry restructuring legislation created separate public
benefits funds that support renewable energy and residential energy efficiency. The
RERTF supports renewables through grants, loans and other incentives administered by
the lllinois Department of Commerce and Economic Opportunity (DCEO). Renewable
energy projects eligible for RERTF support include wind energy, solar-thermal energy,
photovoltaics, dedicated crops grown for energy production and organic waste
biomass, hydropower that does not involve new construction or significant expansion
of hydropower dams, and "other such alternative sources of environmentally
preferable energy." The RERTF is supported by a surcharge on customers' electric bills
and gas bills known as the Renewable Energy Resource and Coal Technology
Development Assistance Charge. Participation is required for investor-owned utilities,
but voluntary for municipal utilities and electric cooperatives. Half of the money
collected by the surcharges supports the RERTF, while the other half supports the Coal
Technology Development Assistance Fund.

Contact:

Wayne Hartel

Illinois Department of Commerce and Economic Opportunity
Bureau of Energy and Recycling

620 East Adams Street

Springfield, IL 62704

Phone: (217) 785-3420

Phone 2: (217) 782-7500

E-Mail: wayne.hartel@illinois.gov

Web Site:
http://www.commerce.state.il.us/dceo/Bureaus/Energy_Recycling/Energy/

27 http://www.illinoisbiz.biz/dceo/Bureaus/Energy Recycling/Energy/Clean+Energy/
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20.0 Appendix F - Federal Laws and Incentives for Natural Gas

Incentives

Alternative Fuel Infrastructure Tax Credit

Fueling equipment for natural gas, liquefied petroleum gas (propane), electricity, E85, or diesel
fuel blends containing a minimum of 20% biodiesel installed between January 1, 2006, and
December 31, 2013, is eligible for a tax credit of 30% of the cost, not to exceed $30,000.
Permitting and inspection fees are not included in covered expenses. Fueling station owners
who install qualified equipment at multiple sites are allowed to use the credit towards each
location. Consumers who purchased qualified residential fueling equipment prior to December
31, 2013, may receive a tax credit of up to $1,000. Unused credits that qualify as general
business tax credits, as defined by the Internal Revenue Service (IRS), may be carried backward
one year and carried forward 20 years. (Reference Public Law 112-240, 26 U.S. Code 30C and 38,
and IRS Notice 2007-43 (PDF))

Point of Contact

U.S. Internal Revenue Service
Phone: (800) 829-1040
http://www.irs.gov/

Alternative Fuel Excise Tax Credit

A tax incentive is available for alternative fuel that is sold for use or used as a fuel to operate a
motor vehicle. A tax credit in the amount of $0.50 per gallon is available for the following
alternative fuels: compressed natural gas (based on 121 cubic feet), liquefied natural gas,
liquefied petroleum gas, P-Series fuel, liquid fuel derived from coal through the Fischer-Tropsch
process, and compressed or liquefied gas derived from biomass. For an entity to be eligible to
claim the credit they must be liable for reporting and paying the federal excise tax on the sale or
use of the fuel in a motor vehicle. Tax exempt entities such as state and local governments that
dispense qualified fuel from an on-site fueling station for use in vehicles qualify for the
incentive. Eligible entities must be registered with the Internal Revenue Service (IRS). The
incentive must first be taken as a credit against the entity's alternative fuel tax liability; any
excess over this fuel tax liability may be claimed as a direct payment from the IRS. The tax credit
is not allowed if an incentive for the same alternative fuel is also determined under the rules for
the ethanol or biodiesel tax credits. This tax credit is applicable to fuel sold or used between
January 1, 2005, and December 31, 2013. (Reference Public Law 112-240 and 26 U.S. Code 6426)

Point of Contact

Excise Tax Branch, U.S. Internal Revenue Service Office of Chief Counsel
Phone: (202) 622-3130

http://www.irs.gov/

Alternative Fuel Mixture Excise Tax Credit

An alternative fuel blender that is registered with the Internal Revenue Service (IRS) may be
eligible for a tax incentive on the sale or use of the alternative fuel blend (mixture) for use as a
fuel in the blender's trade or business. The credit is in the amount of $0.50 per gallon of
alternative fuel used to produce a mixture containing at least 0.1% gasoline, diesel, or kerosene.
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Qualified alternative fuels are: compressed natural gas (based on 121 cubic feet), liquefied
natural gas, liquefied petroleum gas, P-Series fuel, liquid fuel derived from coal through the
Fischer-Tropsch process, and compressed or liquefied gas derived from biomass. The incentive
must first be taken as a credit against the blender's alternative fuel tax liability; any excess over
this fuel tax liability may be claimed as a direct payment from the IRS. The tax credit is not
allowed if an incentive for the same alternative fuel is also determined under the rules for the
ethanol or biodiesel tax credits.This tax credit is applicable to fuel sold or used between January
1, 2005, and December 31, 2013. (Reference Public Law 112-240 and 26 U.S. Code 6426)

Point of Contact

Excise Tax Branch, U.S. Internal Revenue Service Office of Chief Counsel
Phone: (202) 622-3130

http://www.irs.gov/

Alternative Fuel Tax Exemption

Alternative fuels used in a manner that the Internal Revenue Service (IRS) deems as nontaxable
are exempt from federal fuel taxes. Common nontaxable uses in a motor vehicle are: on a farm
for farming purposes; in certain intercity and local buses; in a school bus; exclusive use by a
nonprofit educational organization; and exclusive use by a state, political subdivision of a state,
or the District of Columbia. This exemption is not available to tax exempt entities that are not
liable for excise taxes on transportation fuel. For more information, see IRS Publication 510,
which is available via the IRS website.

Point of Contact

Excise Tax Branch, U.S. Internal Revenue Service Office of Chief Counsel
Phone: (202) 622-3130

http://www.irs.gov/

Improved Energy Technology Loans

The U.S. Department of Energy (DOE) provides loan guarantees through the Loan Guarantee
Program (Program) to eligible projects that reduce air pollution and greenhouse gases, and
support early commercial use of advanced technologies, including biofuels and alternative fuel
vehicles. The Program is not intended for research and development projects. DOE may issue
loan guarantees for up to 100% of the amount of the loan for an eligible project. For loan
guarantees of over 80%, the loan must be issued and funded by the Treasury Department's
Federal Financing Bank. For more information, see the Loan Guarantee Program website.
(Reference 42 U.S. Code 16513)

Point of Contact

U.S. Department of Energy
Phone: (202) 586-5000
Fax: (202) 586-4403
http://www.energy.gov

Alternative Fuel and Advanced Vehicle Technology Research and Demonstration Bonds

Qualified state, tribal, and local governments may issue Qualified Energy Conservation Bonds
subsidized by the U.S. Department of Treasury at competitive rates to fund capital expenditures
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on qualified energy conservation projects. Eligible activities include research and demonstration
projects related to cellulosic ethanol and other non-fossil fuels, as well as advanced battery
manufacturing technologies. Government entities may choose to issue tax credit bonds or direct
payment bonds to subsidize the borrowing costs. For information on eligibility, processes, and
limitations, see IRS Notices 2009-29 (PDF), 2010-35 (PDF), and 2012-44 (PDF) or contact local
issuing agencies. (Reference 26 U.S. Code 54D)

Advanced Biofuel Feedstock Incentives

The Biomass Crop Assistance Program (BCAP; Section 9010) provides financial assistance to
landowners and operators that establish, produce, and deliver biomass feedstock crops for
advanced biofuel production facilities. Qualified feedstock producers are eligible for a
reimbursement of 75% of the cost of establishing a biomass feedstock crop, as well as annual
payments for up to five years for herbaceous feedstocks and up to 15 years for woody
feedstocks. The annual payment values are determined based primarily on the crop value;
producers receive 99% of the value if the biomass is harvested to produce cellulosic biofuels
that meet the U.S. Environmental Protection Agency's Renewable Fuels Standard Program
standards, 90% if it is harvested for other advanced biofuels, and 75% if it is harvested for heat,
power, or biobased products. In addition, BCAP provides qualified biomass feedstock crop
producers matching payments for the collection, harvest, storage, and transportation of their
crops to advanced biofuel production facilities for up to two years. The matching payments are
S1 for each S1 per dry ton paid by a qualified advanced biofuel production facility, up to $45 per
dry ton. For more information, see the Biomass Crop Assistance Program website. (Reference 7
U.S. Code 8111)

Laws and Regulations

Alternative Fuel Definition - Internal Revenue Code

The Internal Revenue Service (IRS) defines alternative fuels as liquefied petroleum gas
(propane), compressed natural gas, liquefied natural gas, liquefied hydrogen, liquid fuel derived
from coal through the Fischer-Tropsch process, liquid hydrocarbons derived from biomass, and
P-Series fuels. Biodiesel, ethanol, and renewable diesel are not considered alternative fuels by
the IRS. While the term "hydrocarbons" includes liquids that contain oxygen, hydrogen, and
carbon and as such "liquid hydrocarbons derived from biomass" includes ethanol, biodiesel, and
renewable diesel, the IRS specifically excluded these fuels from the definition. (Reference 26
U.S. Code 6426)

Point of Contact

U.S. Internal Revenue Service
Phone: (800) 829-1040
http://www.irs.gov/

Vehicle Acquisition and Fuel Use Requirements for Federal Fleets

Under the Energy Policy Act (EPAct) of 1992, 75% of new light-duty vehicles acquired by covered
federal fleets must be alternative fuel vehicles (AFVs). As amended in January 2008, Section 301
of EPAct 1992 defines AFVs to include hybrid electric vehicles, fuel cell vehicles, and advanced
lean burn vehicles. Federal fleets are also required to use alternative fuels in dual-fuel vehicles
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unless the U.S. Department of Energy (DOE) determines an agency qualifies for a waiver;
grounds for a waiver include the lack of alternative fuel availability and cost restrictions. Fleets
that use fuel blends containing at least 20% biodiesel (B20) may earn credits toward their annual
requirements. Additionally, Executive Order 13423, issued in January 2007, requires federal
agencies with 20 vehicles or more in their U.S. fleet to decrease petroleum consumption by 2%
per year, relative to their Fiscal Year (FY) 2005 baseline, through FY 2015. Agencies must also
continue to increase their alternative fuel use by 10% per year, relative to the previous year,
based on a FY 2005 baseline.

Executive Order 13514, issued in October 2009, requires each federal agency to develop,
implement, and annually update a Strategic Sustainability Performance Plan. Federal agencies
must measure, reduce, and report their greenhouse gas (GHG) emissions, with an overall federal
government direct GHG emissions reduction goal of 28% by 2020, relative to a FY 2008 baseline.
Federal fleets of 20 vehicles or more must reduce petroleum consumption by a minimum of 2%
per year through the end of FY 2020 as compared to 2005 baseline usage. Each agency must
establish a comprehensive inventory of GHG emissions for FY 2010, to be updated on an annual
basis thereafter. Reductions may be achieved through a variety of measures including the use of
AFVs, and fleet optimization efforts.

Additional requirements for federal fleets were included in the Energy Independence and
Security Act of 2007, including fleet management plan requirements (Section 142), low GHG
emitting vehicle acquisition requirements (Section 141), and renewable fuel infrastructure
installation requirements (Section 246). As of December 2012, DOE is developing a rulemaking
on the alternative fuel increase requirements (Section 142).

For more information, visit the Sustainable Federal Fleets website.

(Reference 42 U.S. Code 13212, Executive Order 13423 (PDF), and Executive Order 13514 (PDF))

Point of Contact
Federal Energy Management Program, U.S. Department of Energy
https://federalfleets.energy.gov/fleet management contacts

Vehicle Acquisition and Fuel Use Requirements for State and Alternative Fuel Provider Fleets

Under the Energy Policy Act (EPAct) of 1992, certain state government and alternative fuel
provider fleets are required to acquire alternative fuel vehicles (AFVs). Compliance is required
by fleets that operate, lease, or control 50 or more light-duty vehicles within the U.S. Of those
50 vehicles, at least 20 must be used primarily within a single Metropolitan Statistical
Area/Consolidated Metropolitan Statistical Area. Those same 20 vehicles must also be capable
of being centrally fueled. Covered fleets earn credits for each vehicle purchased, and credits
earned in excess of their requirements can be banked or traded with other fleets. Additionally,
fleets that use fuel blends containing at least 20% biodiesel (B20) in medium- and heavy-duty
vehicles may earn credits toward their annual AFV acquisition requirements.

On March 20, 2007, the U.S. Department of Energy (DOE) issued a final rule on Alternative
Compliance (PDF), which allows fleets the option to choose a petroleum reduction path in lieu of
acquiring AFVs. Interested fleets must obtain a waiver from DOE by proving that they will
achieve petroleum reductions equivalent to that achieved by having AFVs running on alternative
fuels 100% of the time. For more information, visit the EPAct State and Alternative Fuel Provider
Fleets website. (Reference 42 U.S. Code 13251 and 13263a, and 10 CFR 490)
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Point of Contact

EPAct Transportation Regulatory Activities, U.S. Department of Energy
regulatory info@afdc.nrel.gov
http://www.eere.energy.gov/vehiclesandfuels/epact/contacts.html

Vehicle Acquisition and Fuel Use Requirements for Private and Local Government Fleets

Under the Energy Policy Act (EPAct) of 1992, the U.S. Department of Energy (DOE) was directed
to determine whether private and local government fleets should be mandated to acquire
alternative fuel vehicles (AFVs). In January 2004, DOE published a final rule announcing its
decision not to implement an AFV acquisition mandate for private and local government fleets.
In response to a March 2006 ruling by a U.S. District Court, DOE issued a subsequent final
rulemaking on the new Replacement Fuel Goal in March 2007, which extended the EPAct 1992
goal to 2030. The goal is to achieve a domestic production capacity for replacement fuels
sufficient to replace 30% of the U.S. motor fuel consumption. In March 2008, DOE issued its
determination not to implement a fleet compliance mandate for private and local government
fleets, concluding that such a mandate is not necessary to achieve the Replacement Fuel Goal.
For more information on the Private and Local Government Fleet Rule compliance, visit the
EPAct Private and Local Government Fleet Determination website. (Reference 42 U.S. Code
13257)

Alternative Fuel Definition

The following fuels are defined as alternative fuels by the Energy Policy Act (EPAct) of 1992:
pure methanol, ethanol, and other alcohols; blends of 85% or more of alcohol with gasoline;
natural gas and liquid fuels domestically produced from natural gas; liquefied petroleum gas
(propane); coal-derived liquid fuels; hydrogen; electricity; pure biodiesel (B100); fuels, other
than alcohol, derived from biological materials; and P-Series fuels. In addition, the U.S.
Department of Energy may designate other fuels as alternative fuels, provided that the fuel is
substantially nonpetroleum, yields substantial energy security benefits, and offers substantial
environmental benefits. For more information, see the EPAct website. (Reference 42 U.S. Code
13211)

Point of Contact

U.S. Department of Energy
Phone: (202) 586-5000
Fax: (202) 586-4403
http://www.energy.gov

Aftermarket Alternative Fuel Vehicle (AFV) Conversions

Conventional original equipment manufacturer vehicles altered to operate on propane, natural
gas, methane gas, ethanol, or electricity are classified as aftermarket AFV conversions. All
vehicle conversions, except those that are completed for a vehicle to run on electricity, must
meet current applicable U.S. Environmental Protection Agency (EPA) standards. For more
information about vehicle conversion certification requirements, see the Alternative Fuels Data
Center's Vehicle Conversions website and EPA's Alternative Fuel Conversion website. (Reference
40 CFR 85)

Point of Contact
Regulatory Compliance, U.S. Environmental Protection Agency
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Phone: (734) 214-4343
complianceinfo@epa.gov
http://www.epa.gov

Alternative Fuel and Vehicle Labeling Requirements

Alternative fuel vehicles (AFVs) and fuel dispensers must be labeled with information to help
consumers make informed decisions about buying or fueling a vehicle. All new and used AFVs,
including vehicles with an aftermarket conversion system installed, must be clearly labeled with
the vehicle's cruising range as estimated by the manufacturer, as well as other descriptive
information. The labeling requirements do not apply to hybrid electric vehicles. Alternative fuel
dispensers must also be clearly labeled with the name of the fuel and fuel rating. This rule
applies to, but is not limited to, the following fuel types: methanol, denatured ethanol, and/or
other alcohols; mixtures containing 85% or more by volume of methanol, denatured ethanol,
and/or other alcohols; natural gas; liquefied petroleum gas; hydrogen; coal derived liquid
biofuels; biodiesel blends containing more than 5% biodiesel by volume; and electricity.
(Reference 16 CFR 306 and 309)

Point of Contact

Federal Trade Commission
Phone: (202) 326-2222
http://www.ftc.gov/

High Occupancy Vehicle (HOV) Lane Exemption

States are allowed to exempt certified low emission and energy-efficient vehicles from HOV lane
requirements within the state. Eligible vehicles must be certified by the U.S. Environmental
Protection Agency (EPA) and appropriately labeled for use in HOV lanes. The U.S. Department of
Transportation is responsible for planning and implementing HOV programs, including the
exemption criteria established by EPA. States that choose to adopt these requirements will be
responsible for enforcement and vehicle labeling. The HOV exemption for low emission and
energy-efficient vehicle expires September 30, 2017. (Reference Public Law 112-141 and 23 U.S.
Code 166)

Vehicle Incremental Cost Allocation

The U.S. General Services Administration (GSA) must allocate the incremental cost of purchasing
alternative fuel vehicles (AFVs) across the entire fleet of vehicles distributed by GSA. This
mandate also applies to other federal agencies that procure vehicles for federal fleets. For more
information, see the GSA's AFV website. (Reference 42 U.S. Code 13212 (c))

Point of Contact

U.S. General Services Administration
Phone: (703) 605-5630
AFVteam@gsa.gov

Programs
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Clean Cities

The mission of Clean Cities is to advance the energy, economic, and environmental security of
the United States by supporting local initiatives to adopt practices that reduce the use of
petroleum in the transportation sector. Clean Cities carries out this mission through a network
of nearly 100 volunteer coalitions, which develop public/private partnerships to promote
alternative fuels and advanced vehicles, fuel blends, fuel economy, hybrid vehicles, and idle
reduction. Clean Cities provides information about financial opportunities, coordinates technical
assistance projects; updates and maintains databases and websites, and publishes fact sheets,
newsletters, and related technical and informational materials. For more information, see the
Clean Cities website.

Point of Contact

U.S. Department of Energy
Phone: (202) 586-5000
Fax: (202) 586-4403
http://www.energy.gov

State Energy Program (SEP) Funding

SEP provides grants to states to assist in designing, developing, and implementing renewable
energy and energy efficiency programs. Each state's energy office receives SEP funding and
manages all SEP-funded projects. States may also receive project funding from technology
programs in the U.S. Department of Energy's Office of Energy Efficiency and Renewable Energy
(EERE) for SEP Special Projects. EERE distributes the funding through an annual competitive
solicitation to state energy offices. For more information, see the SEP website.

Point of Contact

U.S. Department of Energy
Phone: (202) 586-5000
Fax: (202) 586-4403
http://www.energy.gov

National Clean Diesel Campaign (NCDC)

The NCDC was established by the U.S. Environmental Protection Agency to reduce pollution
emitted from diesel engines through the implementation of varied control strategies and the
involvement of national, state, and local partners. The NCDC includes programs for existing
diesel fleets, regulations for clean diesel engines and fuels, and regional collaborations and
partnerships. For information on available grants and funding opportunities, see the NCDC
Grants & Funding website.

Point of Contact

Jennifer Keller

National Clean Diesel Campaign, U.S. Environmental Protection Agency
Phone: (202) 343-9541

keller.jennifer@epa.gov

http://www.epa.gov/cleandiesel/
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SmartWay Transport Partnership

The SmartWay Transport Partnership is a voluntary partnership between the U.S. Environmental
Protection Agency (EPA) and the domestic freight industry. This public-private partnership was
designed to reduce greenhouse gases and air pollution through increased fuel efficiency. EPA
provides partners with benefits and services that include fleet management tools, technical
support, information, public recognition, and use of the SmartWay Transport Partner logo as a
mark of excellence. The SmartWay Transport Partnership is working with partners to develop
advanced technologies and operational practices that save fuel and reduce emissions. Grants
are available to states, nonprofits, and academic institutions to demonstrate innovative idle
reduction technologies for the trucking industry. For more information, see the SmartWay
Transport Partnership website.

Point of Contact

SmartWay Transport Partnership, U.S. Environmental Protection Agency
Phone: (734) 214-4767

Fax: (734) 214-4052

smartway_transport@epa.gov

http://www.epa.gov/smartway

Clean School Bus USA

Clean School Bus USA is a public-private partnership that focuses on reducing children's
exposure to harmful diesel exhaust by limiting school bus idling, implementing pollution
reduction technologies, improving route logistics, and switching to clean fuels. Clean School Bus
USA is part of the U.S. Environmental Protection Agency's National Clean Diesel Campaign and
provides funding for projects designed to retrofit and/or replace older diesel school buses.
Eligible applicants are school districts, state and local government programs, federally
recognized Indian tribes, and non-profit organizations. For more information, see the Clean
School Bus USA website.

Point of Contact

Jennifer Keller

National Clean Diesel Campaign, U.S. Environmental Protection Agency
Phone: (202) 343-9541

keller.jennifer @epa.gov

http://www.epa.gov/cleandiesel/

Clean Ports USA

Clean Ports USA is an incentive-based program designed to reduce emissions by encouraging
port authorities and terminal operators to retrofit and replace older diesel engines with new
technologies and use cleaner fuels. The U.S. Environmental Protection Agency's National Clean
Diesel Campaign offers funding to port authorities and public entities to help them overcome
barriers that impede the adoption of cleaner diesel technologies and strategies. For more
information, see the Clean Ports USA website.

Point of Contact

Julie Henning
National Clean Diesel Campaign, U.S. Environmental Protection Agency
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Phone: (734) 214-4442

Fax: (734) 214-4052
henning.julie@epa.gov
http://www.epa.gov/cleandiesel/

Clean Construction USA

Clean Construction USA is a voluntary program that promotes the reduction of diesel exhaust
emissions from construction equipment and vehicles by encouraging proper operations and
maintenance, use of emissions-reducing technologies, and use of cleaner fuels. Clean
Construction USA is part of the U.S. Environmental Protection Agency's National Clean Diesel
Campaign, which offers funding for clean diesel construction equipment projects. For more
information, see the Clean Construction USA website.

Point of Contact

Julie Henning

National Clean Diesel Campaign, U.S. Environmental Protection Agency
Phone: (734) 214-4442

Fax: (734) 214-4052

henning.julie@epa.gov

http://www.epa.gov/cleandiesel/

Clean Agriculture USA

Clean Agriculture USA is a voluntary program that promotes the reduction of diesel exhaust
emissions from agricultural equipment and vehicles by encouraging proper operations and
maintenance by farmers, ranchers, and agribusinesses, use of emissions-reducing technologies,
and use of cleaner fuels. Clean Agriculture USA is part of the U.S. Environmental Protection
Agency's National Clean Diesel Campaign, which offers funding for clean diesel agricultural
equipment projects. For more information, see the Clean Agriculture USA website.

Point of Contact

Julie Henning

National Clean Diesel Campaign, U.S. Environmental Protection Agency
Phone: (734) 214-4442

Fax: (734) 214-4052

henning.julie@epa.gov

http://www.epa.gov/cleandiesel/

Air Pollution Control Program

The Air Pollution Control Program assists state, local, and tribal agencies in planning, developing,
establishing, improving, and maintaining adequate programs for prevention and control of air
pollution or implementation of national air quality standards. Plans may emphasize alternative
fuels, vehicle maintenance, and transportation choices to reduce vehicle miles traveled. Eligible
applicants may receive federal funding for up to 60% of project costs to implement their plans.
(Reference 42 U.S. Code 7405)

Point of Contact
U.S. Environmental Protection Agency
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Phone: (202) 272-0167
http://www.epa.gov

Congestion Mitigation and Air Quality (CMAQ) Improvement Program

The CMAQ Improvement Program provides funding to state departments of transportation
(DOTs), municipal planning organizations (MPOs), and transit agencies for projects and
programs in air quality nonattainment and maintenance areas that reduce transportation-
related emissions. Eligible activities include transit improvements, travel demand management
strategies, traffic flow improvements, purchasing idle reduction technology, development of
alternative fueling infrastructure, conversion of public fleet vehicles to operate on cleaner fuels,
and outreach activities that provide assistance to diesel equipment and vehicle owners and
operators regarding the purchase and installation of diesel retrofits. State DOTs and MPOs must
give priority to projects and programs to include diesel retrofits and other cost-effective
emissions reduction activities, and cost-effective congestion mitigation activities that provide air
quality benefits. For more information, see the CMAQ Improvement Program website.
(Reference Public Law 112-141, and 23 U.S. Code 149)

Point of Contact
Federal Highway Administration, U.S. Department of Transportation
http://www.fhwa.dot.gov/index.html

Voluntary Airport Low Emission (VALE) Program

The goal of the VALE Program is to reduce ground level emissions at commercial service airports
located in designated ozone and carbon monoxide air quality nonattainment and maintenance
areas. The VALE Program provides funding through the Airport Improvement Program and the
Passenger Facility Charges program for the purchase of low-emission vehicles, development of
fueling and recharging stations, implementing gate electrification, and other airport air quality
improvements. For more information, see the VALE Program website. (Reference 49 U.S. Code
40101)

Point of Contact

Chris Hugunin

Federal Aviation Administration, Planning and Environmental Division U.S. Department of
Transportation

Phone: (202) 267-3707

christopher.hugunin@faa.gov
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21.0 Appendix G - Proforma Financials
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Clinton County Community Manure Management and Methane Recovery Feasibility Study

Standalone, 250 Head Digester with 50% Organic Substrate

INCOME STATEMENT - Electricity 1 2 3 4 5 6 7 8 9 10
Revenues

Electricity $ 48,897 S 49,875 $ 50,873 $ 51,890 $ 52,928 $ 53,987 S 55,067 $ 56,168 $ 57,291 ¢ 58,437
RECs S 8,890 S 8,890 S 8,890 S 8,890 S 8,890 S 8,890 S 8,890 S 8,890 S 8,890 S 8,890
Carbon Credits (CO2e) $ - S - S - S - S - S - $ - S - S8 -8 -
Solids - Bedding S 3,082 S 3,144 S 3,207 S 3,271 S 3336 S 3,403 S 3,471 S 3,541 S 3,611 S 3,684
Solids - Sales S 819 $ 835 S 852 S 869 $ 886 S 904 $ 922 S 90 $ 959 S 978
Nutrients S 18,668 S 19,042 $ 19,422 $ 19,811 $ 20,207 $ 20,611 $ 21,023 S 21,444 S 21,873 S 22,310
Tipping Fees $ 65,016 $ 66,316 $ 67,642 $ 68995 S 70375 $ 71,783 $ 73,218 $ 74,683 S 76,176 S 77,700
TOTAL REVENUES $ 145373 S 148,102 $ 150,886 $ 153,726 $ 156,623 S 159,578 $ 162,591 $ 165665 S 168,801 $ 171,999
Expenses

Operations, Maintenance, Admin, Labor 7.50% $ 49379 $ 50,367 $ 51,374 $ 52,402 $ 53,450 $ 54,519 $ 55,609 $ 56,721 $ 57,856 $ 59,013
Manure Pumping Electricity S - S - S - S - S - S - S - S - S - S -
Manure Trucking $ - S - S - S - S - S - $ - S - $ - S =
TOTAL EXPENSES S 49,379 S 50,367 $ 51,374 $ 52,402 $ 53,450 $ 54,519 $ 55,609 $ 56,721 $ 57,856 S 59,013
EBITDA S 95,993 $ 97,735 $ 99,512 $ 101,325 $ 103,173 $ 105,059 S 106,982 S 108,944 S 110,945 S 112,986
Less Depreciation and Interest

Depreciation 0% S 43,893 S 43,893 S 43,893 S 43,893 S 43,893 S 43,893 S 43,893 S 43,893 S 43,893 S 43,893
Interest - Senior Debt $ 31,603 $ 30,439 ¢ 29,182 $ 27,824 $ 26358 S 24,775 S 23,064 $ 21,217 $ 19,223 $ 17,068
PRE-TAX INCOME S 20,498 $ 23,404 $ 26,438 $ 29,608 $ 32,923 $ 36,392 $ 40,025 S 43,834 S 47,830 S 52,025
CASH FLOW - Electricity

Pre-Tax Income S 20,498 $ 23,404 S 26,438 S 29,608 $ 32,923 S 36,392 S 40,025 S 43,834 S 47,830 S 52,025
Depreciation S 43,893 S 43,893 S 43,893 S 43,893 S 43,893 S 43,893 S 43,893 S 43,893 S 43,893 S 43,893
Principal Payment - Senior Debt $ (14,549) $ (15,713) $ (16,970) $ (18327) $ (19,794) $ (21,377) $ (23,087) $ (24,934) $  (26,929) $ (29,083)
Payment to Host Farm 0.00% $ - S - S - S - S - S - S - S - S - S -
NET INCREASE (DECREASE) IN CASH (263,356) $ 49,842 S 51,584 $ 53,360 $ 55,173 $ 57,022 $ 58,907 $ 60,831 $ 62,792 S 64,794 S 66,835
Cash (Indebtedness), Beginning of Year S - S 49,842 S 101,425 $ 154,786 S 209,959 $ 266,980 $ 325,887 $ 386,718 S 449,511 $ 514,304
Cash (Bank Indebtedness), End of Year S 49,842 S 101,425 S 154,786 S 209,959 $ 266,980 S 325,887 S 386,718 S 449,511 S 514,304 $ 581,139
DEBT COVERAGE RATIO 2.08 2.12 2.16 2.20 2.24 2.28 2.32 2.36 2.40 2.45
METRICS - Electricity

Average Annual EBITDA S 109,311

Average Annual Pre-Tax Income S 45,602

IRR 20.3%

Minimum Debt Coverage Ratio 2.08

Payback, years 4.9
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Clinton County Community Manure Management and Methane Recovery Feasibility Study

Standalone, 500 Head Digester with 40% Organic Substrate

INCOME STATEMENT - Electricity 1 2 3 4 5 6 7 8 9 10
Revenues

Electricity $ 86,443 S 88,171 ¢ 89,935 $ 91,734 $ 93,568 S 95,440 S 97,348 ¢ 99,295 $ 101,281 $ 103,307
RECs S 15,647 S 15,647 $ 15,647 $ 15,647 S 15,647 $ 15,647 $ 15,647 $ 15,647 S 15,647 $ 15,647
Carbon Credits (CO2e) $ - S - S - S - S - S - $ -8 - S8 -8 -
Solids - Bedding S 6,164 S 6,288 S 6,413 S 6,542 S 6,673 S 6,806 S 6,942 S 7,081 S 7,223 S 7,367
Solids - Sales S 1,637 S 1,670 $ 1,704 $ 1,738 S 1,772 $ 1,808 $ 1,844 $ 1,881 $ 1,919 $ 1,957
Nutrients S 37,336 S 38,083 S 38,845 S 39,622 $ 40,414 S 41,222 S 42,047 S 42,888 S 43,745 S 44,620
Tipping Fees $ 104,025 $ 106,106 $ 108,228 $ 110,392 $ 112,600 $ 114,852 $ 117,149 $ 119,492 $ 121,882 S 124,320
TOTAL REVENUES $ 251,253 $ 255,965 $ 260,771 S 265674 S 270,674 $ 275,775 $ 280,977 $ 286,284 S 291,697 S 297,218
Expenses

Operations, Maintenance, Admin, Labor 7.50% $ 81,512 $ 83,142 $ 84,805 $ 86501 $ 88231 $ 89,996 $ 91,79 $ 93,631 $ 95,504 $ 97,414
Manure Pumping Electricity S - S - S - S - S - S - S - S - S - S -
Manure Trucking $ - S - S - S - S - S - $ - S - § - S =
TOTAL EXPENSES S 81,512 $ 83,142 S 84,805 $ 86,501 $ 88,231 S 89,996 S 91,796 $ 93,631 S 95,504 $ 97,414
EBITDA S 169,741 S 172,823 S 175966 S 179,173 S 182,443 S 185,779 S 189,182 S 192,653 S 196,193 S 199,804
Less Depreciation and Interest

Depreciation 0% S 72,455 S 72,455 $ 72,455 S 72,455 S 72,455 $ 72,455 $ 72,455 $ 72,455 S 72,455 $ 72,455
Interest - Senior Debt $ 52,168 $ 50,246 S 48171 S 45930 $ 43510 $ 40,896 S 38,073 ¢ 35,024 $ 31,731 ¢ 28,175
PRE-TAX INCOME S 45,118 $ 50,122 $ 55,340 $ 60,788 $ 66,478 S 72,428 S 78,654 S 85,173 $ 92,006 $ 99,173
CASH FLOW - Electricity

Pre-Tax Income S 45,118 $ 50,122 $ 55,340 $ 60,788 $ 66,478 S 72,428 S 78,654 S 85,173 S 92,006 $ 99,173
Depreciation S 72,455 S 72,455 S 72,455 S 72,455 S 72,455 S 72,455 S 72,455 S 72,455 S 72,455 S 72,455
Principal Payment - Senior Debt $ (24,016) $ (25,938) $ (28,013) $ (30,254) $ (32,674) $ (35,288) $ (38,111) $ (41,160) $  (44,453) $ (48,009)
Payment to Host Farm 0.00% $ - S - S - S - S - S - S - S - S - S -
NET INCREASE (DECREASE) IN CASH (434,730) $ 93,557 $ 96,639 S 99,782 $ 102,989 $ 106,259 S 109,595 $ 112,998 $ 116,469 S 120,009 $ 123,620
Cash (Indebtedness), Beginning of Year S - S 93,557 S 190,196 $ 289,978 $§ 392,967 $ 499,227 S 608,822 $ 721,820 $ 838,288 S 958,297
Cash (Bank Indebtedness), End of Year S 93,557 S 190,196 S 289,978 S 392,967 S 499,227 $ 608,822 S 721,820 $ 838,288 $ 958,297 $ 1,081,917
DEBT COVERAGE RATIO 2.23 2.27 2.31 2.35 2.39 2.44 2.48 2.53 2.58 2.62
METRICS - Electricity

Average Annual EBITDA S 193,301

Average Annual Pre-Tax Income S 88,135

IRR 23.2%

Minimum Debt Coverage Ratio 2.23

Payback, years 4.4
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Clinton County Community Manure Management and Methane Recovery Feasibility Study

Standalone, 1000 Head Digester with 30% Organic Substrate

INCOME STATEMENT - Electricity 1 2 3 4 5 6 7 8 9 10
Revenues

Electricity $ 171,359 $ 174,786 $ 178,282 ¢ 181,847 $ 185484 S 189,194 $ 192,978 $ 196,837 $ 200,774 $ 204,790
RECs S 31,294 §$ 31,294 S 31,294 $ 31,294 §$ 31,294 S 31,294 S 31,294 $ 31,294 §$ 31,294 $ 31,294
Carbon Credits (CO2e) $ - S - S - S - S - S - $ - S - S8 -8 -
Solids - Bedding S 14,276 S 14,561 $ 14,852 S 15,149 S 15,452 S 15,761 S 16,077 S 16,398 S 16,726 S 17,061
Solids - Sales S 3,792 S 3,868 S 3,945 S 4,024 S 4,105 $ 4,187 S 4,270 S 4,356 S 4,443 S 4,532
Nutrients S 86,463 S 88,192 S 89,956 $ 91,755 S 93,590 $ 95,462 S 97,371 $ 99,319 S 101,305 S 103,331
Tipping Fees $ 180,675 $ 184,289 $ 187,974 $ 191,734 $ 195568 $ 199,480 $ 203,469 S 207,539 S 211,690 $ 215,923
TOTAL REVENUES $ 487,858 S 496,990 S 506,303 S 515804 S 525494 S 535,378 S 545,460 S 555,743 S 566,232 S 576,931
Expenses

Operations, Maintenance, Admin, Labor 7.50% $ 150,356 $ 153,363 $ 156,430 $ 159,559 $ 162,750 $ 166,005 $ 169,325 $ 172,711 $ 176,166 $ 179,689
Manure Pumping Electricity S - S - S - S - S - S - S - S - S - S -
Manure Trucking $ - S - S - S - S - S - $ - S - $ - S =
TOTAL EXPENSES S 150,356 S 153,363 $ 156,430 S 159,559 S 162,750 S 166,005 $ 169,325 S 172,711 S 176,166 S 179,689
EBITDA S 337,503 $ 343,627 S 349,873 $ 356,245 S 362,744 S 369,373 S 376,135 S 383,031 $ 390,066 S 397,242
Less Depreciation and Interest

Depreciation 0% S 133,649 S 133,649 S 133,649 S 133,649 S 133,649 S 133,649 S 133,649 S 133,649 S 133,649 S 133,649
Interest - Senior Debt $ 96,228 S 92,684 S 83856 $ 84,722 $ 80,258 S 75,436 S 70,229 ¢ 64,605 $ 58,531 ¢ 51,971
PRE-TAX INCOME S 107,625 S 117,294 S 127,368 S 137,873 $ 148,837 S 160,287 S 172,256 S 184,777 S 197,885 S 211,621
CASH FLOW - Electricity

Pre-Tax Income S 107,625 S 117,294 S 127,368 S 137,873 $ 148,837 S 160,287 S 172,256 S 184,777 S 197,885 S 211,621
Depreciation S 133,649 S 133,649 S 133,649 $ 133,649 $ 133649 S 133,649 S 133,649 S 133,649 $ 133,649 S 133,649
Principal Payment - Senior Debt $ (44,300) $ (47,844) $ (51,672) $ (55,806) $ (60,270) $ (65,092) $ (70,299) $ (75,923) $  (81,997) $ (88,556)
Payment to Host Farm 0.00% $ - S - S - S - S - S - S - S - S - $ -
NET INCREASE (DECREASE) IN CASH (801,897) $ 196,975 S 203,099 $ 209,346 S 215717 S 222,216 S 228,845 S 235,607 S 242,504 S 249,538 S 256,714
Cash (Indebtedness), Beginning of Year S - S 196,975 S 400,074 S 609,419 $ 825136 $ 1,047,352 S 1,276,197 S 1,511,804 S 1,754,308 $ 2,003,846
Cash (Bank Indebtedness), End of Year S 196,975 S 400,074 $ 609,419 $ 825,136 S 1,047,352 $ 1,276,197 $ 1,511,804 $ 1,754,308 $ 2,003,846 S 2,260,560
DEBT COVERAGE RATIO 2.40 2.45 2.49 2.54 2.58 2.63 2.68 2.73 2.78 2.83
METRICS - Electricity

Average Annual EBITDA S 384,320

Average Annual Pre-Tax Income S 190,333

IRR 26.4%

Minimum Debt Coverage Ratio 2.40

Payback, years 3.9
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Clinton County Community Manure Management and Methane Recovery Feasibility Study

Six-Farm Community Digester, 2146 Cows, Pumped Manure, 30% Organic Substrate

INCOME STATEMENT - Electricity 1 2 3 4 5 6 7 8 9 10
Revenues

Electricity $ 286,623 S 292,356 S 208,203 $ 304,167 $ 310,250 $ 316,455 $ 322,784 $ 329,240 $ 335825 $ 342,541
RECs S 57,325 §$ 57,325 S 57,325 $ 57,325 S 57,325 $ 57,325 S 57,325 $ 57,325 §$ 57,325 $ 57,325
Carbon Credits (CO2e) $ - S - S - S - S - S - $ - S - S8 -8 -
Solids - Bedding S 26,150 $ 26,673 S 27,207 S 27,751 S 28,306 S 28,872 S 29,449 S 30,038 $ 30,639 $ 31,252
Solids - Sales S 6,946 S 7,085 S 7,227 S 7,371 S 7,519 S 7,669 S 7,822 S 7,979 S 8,139 $ 8,301
Nutrients S 158,385 S 161,552 S 164,783 $ 168,079 $§ 171,441 S 174,869 S 178,367 S 181,934 $ 185,573 S 189,284
Tipping Fees $ 330,964 S 337,583 S 344,335 S 351,221 $ 358246 S 365,411 S 372,719 S 380,173 S 387,777 S 395,532
TOTAL REVENUES $ 866,393 S 882,574 S 899,079 $ 915914 S 933,086 S 950,601 S 968,467 S 986,689 S 1,005277 S 1,024,236
Expenses

Operations, Maintenance, Admin, Labor 7.50% $ 382,016 $ 389,657 $ 397,450 $ 405399 $ 413,507 $ 421,777 $ 430,213 $ 438817 $ 447,593 $ 456,545
Manure Pumping Electricity S 6,400 S 6,528 S 6,659 S 6,792 S 6,928 S 7,066 S 7,207 S 7,352 S 7,499 S 7,649
Manure Trucking $ - S - S - S - S - S - $ - S - $ - S =
TOTAL EXPENSES S 388,416 S 396,185 S 404,108 $ 412,191 S 420,434 S 428,843 S 437,420 $ 446,168 S 455,092 $ 464,194
EBITDA S 477,976 S 486,389 $ 494970 $ 503,723 $ 512,651 S 521,758 S 531,047 $ 540,521 $ 550,185 $ 560,042
Less Depreciation and Interest

Depreciation 0% S 339,570 S 339,570 S 339,570 S 339570 $ 339,570 S 339,570 S 339,570 S 339,570 S 339,570 S 339,570
Interest - Senior Debt $ 244,491 S 235,486 S 225761 $ 215258 $ 203,915 $ 191,665 $ 178,434 $ 164,145 $ 148,713 $ 132,047
PRE-TAX INCOME $ (106,084) $ (88,667) $ (70,361) $ (51,105) $ (30,834) $ (9,477) $ 13,042 $ 36,806 $ 61,902 ¢ 88,425
CASH FLOW - Electricity

Pre-Tax Income S (106,084) $ (88,667) $ (70,361) $ (51,105) S (30,834) $ (9,477) S 13,042 S 36,806 S 61,902 $ 88,425
Depreciation S 339,570 $ 339,570 $ 339,570 $ 339570 S 3395570 S 339,570 $ 339,570 $ 339,570 $ 339,570 $ 339,570
Principal Payment - Senior Debt $ (112,556) $  (121,560) $ (131,285) $ (141,788) $ (153,131) $ (165,382) ¢  (178,612) $  (192,901) $ (208,333) $  (225,000)
Payment to Host Farm 0.00% $ - S - S - S - S - S - S - S - S - S -
NET INCREASE (DECREASE) IN CASH (2,037,421) S 120,930 S 129,343 S 137,924 S 146,677 S 155605 S 164,711 S 174,000 $ 183,475 S 193,139 S 202,996
Cash (Indebtedness), Beginning of Year S - S 120,930 S 250,273 $ 388,197 S 534874 S 690,478 S 855,190 $ 1,029,190 $ 1,212,665 S 1,405,803
Cash (Bank Indebtedness), End of Year S 120,930 S 250,273 S 388,197 $ 534,874 S 690,478 S 855,190 $ 1,029,190 $ 1,212,665 $ 1,405,803 S 1,608,799
DEBT COVERAGE RATIO 1.34 1.36 1.39 1.41 1.44 1.46 1.49 1.51 1.54 1.57
METRICS - Electricity

Average Annual EBITDA S 542,291

Average Annual Pre-Tax Income S 49,417

IRR 3.7%

Minimum Debt Coverage Ratio 1.34

Payback, years 12.0
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Clinton County Community Manure Management and Methane Recovery Feasibility Study

Six-Farm Community Digester, 2146 Cows, Trucked Manure, 30% Organic Substrate

INCOME STATEMENT - Electricity 1 2 3 4 5 6 7 8 9 10
Revenues

Electricity $ 286,623 S 292,356 S 208,203 $ 304,167 $ 310,250 $ 316,455 $ 322,784 $ 329,240 $ 335825 $ 342,541
RECs S 57,325 §$ 57,325 S 57,325 $ 57,325 S 57,325 $ 57,325 S 57,325 $ 57,325 §$ 57,325 $ 57,325
Carbon Credits (CO2e) $ - S - S - S - S - S - $ - S - S8 -8 -
Solids - Bedding S 26,150 $ 26,673 S 27,207 S 27,751 S 28,306 S 28,872 S 29,449 S 30,038 $ 30,639 $ 31,252
Solids - Sales S 6,946 S 7,085 S 7,227 S 7,371 S 7,519 S 7,669 S 7,822 S 7,979 S 8,139 $ 8,301
Nutrients S 158,385 S 161,552 S 164,783 $ 168,079 $§ 171,441 S 174,869 S 178,367 S 181,934 $ 185,573 S 189,284
Tipping Fees $ 330,964 S 337,583 S 344,335 S 351,221 $ 358246 S 365,411 S 372,719 S 380,173 S 387,777 S 395,532
TOTAL REVENUES $ 866,393 S 882,574 S 899,079 $ 915914 S 933,086 S 950,601 S 968,467 S 986,689 S 1,005277 S 1,024,236
Expenses

Operations, Maintenance, Admin, Labor 7.50% $ 282,266 $ 287,912 $ 293,670 $ 299,543 $ 305534 $ 311,645 $ 317,878 $ 324235 $ 330,720 $ 337,334
Manure Pumping Electricity S - S - S - S - S - S - S - S - S - S -
Manure Trucking S 328,500 S 335,070 S 341,771 S 348607 S 355579 S 362,691 S 369,944 S 377,343 S 384,890 S 392,588
TOTAL EXPENSES S 610,766 S 622,982 S 635441 S 648,150 S 661,113 S 674,335 S 687,822 S 701,579 $ 715,610 $ 729,922
EBITDA S 255,626 S 259,592 $ 263,638 S 267,764 S 271,973 S 276,266 S 280,644 S 285,111 $ 289,666 S 294,313
Less Depreciation and Interest

Depreciation 0% S 250,903 S 250,903 S 250,903 $ 250,903 $ 250,903 $ 250,903 S 250,903 S 250,903 S 250,903 S 250,903
Interest - Senior Debt $ 180,651 $ 173,997 $ 166,812 $ 159,051 $ 150,670 $ 141,618 $ 131,843 $ 121,285 $ 109,882 $ 97,567
PRE-TAX INCOME $ (175,928) $  (165,309) $ (154,078) S (142,191) $ (129,601) $ (116,256) $  (102,102) $ (87,077) $  (71,119) $ (54,157)
CASH FLOW - Electricity

Pre-Tax Income $ (175,928) $  (165,309) $ (154,078) $ (142,191) $ (129,601) $  (116,256) $  (102,102) $ (87,077) $  (71,119) $  (54,157)
Depreciation S 250,903 $ 250,903 $ 250,903 $ 250,903 S 250,903 S 250,903 $ 250,903 $ 250,903 $ 250,903 $ 250,903
Principal Payment - Senior Debt $ (83,166) $ (89,819) $ (97,005) $ (104,765) $ (113,146) $ (122,198) ¢  (131,974) $  (142,532) $ (153,934) $  (166,249)
Payment to Host Farm 0.00% $ - S - S - S - S - S - S - S - S - S -
NET INCREASE (DECREASE) IN CASH (1,505,421) $ (8,190) $ (4,224) $ (179) $ 3,947 $ 8156 $ 12,449 $ 16,828 $ 21,294 $ 25,850 $ 30,497
Cash (Indebtedness), Beginning of Year S - S (8,190) S (12,415) S (12,593) $ (8,646) S (490) $ 11,959 $ 28,787 S 50,081 S 75,931
Cash (Bank Indebtedness), End of Year $ (8,190) $ (12,415) $ (12,593) $  (8,646) $ (490) $ 11,959 $ 28,787 $ 50,081 $ 75931 $ 106,428
DEBT COVERAGE RATIO 0.97 0.98 1.00 1.01 1.03 1.05 1.06 1.08 1.10 1.12
METRICS - Electricity

Average Annual EBITDA S 285,945

Average Annual Pre-Tax Income S (78,232)

IRR #NUM!

Minimum Debt Coverage Ratio 0.97

Payback, years #N/A
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