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S g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

: &3 ¢ REGION 5
AN74. 77 WEST JACKSON BOULEVARD

oy CHICAGO, IL 60604-3590

Technical Review Document on FibroMinn’s Petition! for a
Non-Waste Determination Pursuant to 40 C.F.R. § 241.3(c)

Requirements under the Regulation

Under 40 C.F.R. § 241.3(¢c), EPA’s Regional Administrator is authorized to grant a non-waste
determination for a non-hazardous secondary material (NHSM) that has been managed outside of
. the control of the generator, provided that the applicant demonstrates and EPA finds that the
NHSM meets the criteria as follows:

¢ It has not been discarded in the first instance;
s It meets the three legitimacy criteria set forth in 40 C.F.R. § 241.3(d), as follows:
o the NHSM is managed as a valuable commodity;

e the NHSM has a meaningful heating value and used as a fuel in a combustion unit
that recovers energy and;

o the NHSM must contain contaminants at levels comparable to traditional fuels.

e It meets the five factors identified in the rule as follows:
e market participants treat NHSM as a product, not a waste;
¢ chemical and physical identity of the NHSM is comparable to commercial fuels;
e the NHSM is used in a reasonable timeframe;
s whether the constituents in the NHSM that are released to air, water and land
from point of generation up until combustion, are at levels comparable to
traditional fuels and;

e it meets other relevant factors.

Procedures under the Regulation v

Once EPA has evaluated the application to determine if the material has been discarded in the
first instance, as well as evaluated the legitimacy criteria and other factors specified by the
regulation, EPA will engage in the following actions:

» Issue a draft notice tentatively granting or denying the application. Notification of the
tentative decision will be published in a newspaper advertisement or a radio broadcast in
the locality where the facility combusting the NHSM is located and be made available on
EPA’s Web site;

e Accept public comment for 30 days;
e May hold a public meeting upon request or at EPA’s discretion and;
e Issue a final decision after receipt of comments and after a hearing (if any).

! The terms petition and application are both used in 40 C.F.R. § 241.3 to indicate the document that is submitted to
EPA by an entity seeking EPA’s non-waste determination for NHSM that is combusted. The term application will
be used from this point forward in this document.



Background

In a letter dated July 1, 2013, Mr. Shiv Srinivasan, manager of the FibroMinn BioMass Power
Plant (Plant), submitted an application requesting that EPA make a determination, pursuant to 40
C.F.R. § 241.3(c)(3), that the poultry litter* received from poultry farmers under contract and
burned as fuel at its Plant is not a solid waste. The poultry farmers or “growers” are the
generators of the poultry litter for the purposes of FibroMinn’s non-waste determination
application. FibroMinn submitted additional information in support of its position in
correspondence dated January 10, 2014, April 8, 2014, May 5, 2014, January 21, 2015, February
25,2015 and April 2 and 17, 2015. EPA reviewed all of FibroMinn’s information per the
requirements of the Rule as set forth above. EPA’s evaluation of FibroMinn’s information is
presented below. '

Review

To demonstrate that a NHSM that is to be burned as a fuel has not been discarded in the first
instance, the petitioner needs to show that it was not initially abandoned or thrown away by the
generator of the non-hazardous secondary material. This threshold requirement is addressed in
Section 1 below.

In order to be considered a non-waste fuel, the petitioner must also demonstrate that the NHSM
satisfies the legitimacy criteria in § 241.3(d)(1) and the five factors in § 241.3(c). A more in-

depth analysis of the legitimacy criteria and five factors 1s found in Sections 2a and 2b below.

Section 1: Discarded in the first instance

In order to obtain a non-waste determination from EPA, FibroMinn must demonstrate, as a
threshold matter, that the NHSM, poultry litter (litter) that it burns in its combustion units, has
not been discarded in the first instance as that term is contemplated by the Resource
Conversation and Recovery Act, 42 U.S.C. §§ 6901 to 6992k, (RCRA). Such demonstration 1s
based upon and consistent with the primary case law that uses the ordinary, plain-English
meaning of the term, “discard” for purposes of defining a solid waste. 76 Fed. Reg. 15456,
15463 (2011). See also American Mining Congress v. EPA, 824 F.2d 1177 (DC Cir. 1987), and
Safe Food and Fertilizer v. EPA, 350 F.3d 1263, 1268 (DC Cir. 2003) (court rejected argument
that material that is transferred to another firm or industry for subsequent recycling must always
be solid waste and noted that EPA has the discretion to determine if the material is not a solid
waste, even 1f it 1s transferred between industries). EPA further specified in the Preamble that
“[t]o demonstrate that the non-hazardous secondary material that is to be burned as a fuel has not
been discarded in the first instance, the petitioner would need to demonstrate that it was not

 Poultry litter is the term used to describe the bedding material and the poultry manure that is cleared from the barn
between growing cycles. FibroMinn has provided expert opinion that the manure consists of digested grains, dietary
grit, calcium, phosphorous, nutrients and salt. The bedding material that is used are materials that have been
mclhuded in the definition of clean cellulosic biomass at 40 C.F.R §241.2.
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initially abandoned or thrown away by the generator of the non-hazardous secondary material.”
76 Fed. Reg. 15456, 15538 (2011). (Emphasis added).

It is FibroMinn’s position that the manner in which it directs essential components of the
growers” production of the poultry litter through long-term contract specifications for the
growers, as well as the manner in which it harvests, transports, and manages the poultry litter
that it uses as fuel for the boiler at its Plant, demonstrates that the litter has not been initially
disposed of, abandoned or thrown away and therefore 1t has not been discarded in the first
instance. FibroMinn’s application indicates that its contracts with poultry growers require them
to meet specifications to ensure that the poultry litter produced and provided to FibroMinn 1s of
high quality, provides optimal fuel value and is consistent; these are characteristics of a valuable
fuel product.

The Company explained in its May 5, 2014 and April 2, 2015 submittals that its long-term
contracts for poultry litter average ten years in duration and constitute seventy-five percent of the
fuel supply with the remaining twenty-five percent of the fuel being procured through short
“spot” purchases. Some of the contract terms that FibroMinn requires growers to meet to ensure
that the litter has adequate fuel quality and is low in contaminants is as follows:

Contracted growers must use good animal husbandry practices in rearing the birds to
enhance the quality of the poultry litter, including, but not limited to:

e Using feed ingredients that are composed of grains and nutrients, as suggested by
the turkey nutrition experts’, to ensure that contaminants are not present in the
poultry litter at levels above traditional fuels.

e Using heating and ventilation systems in the barns where the poultry are kept,
which are continuously operated and monitored. This reduces the moisture
content of the litter, which improves the fuel value.

Limited amounts of layer bird litter are accepted, and no spot layer litter purchases are
allowed that do not meet the fuel specifications. Layer bird litter is from egg-laying
chickens and can have higher moisture levels than non-egg-laying chickens. The layer
litter purchases will require an additional inspection, by the fuel hall manger, to ensure
that the litter has acceptable moisture content and no contaminants, and thus, is
acceptable for burning as fuel.

Contracted growers can only use wood shavings for bedding material or seek permission
from FibroMinn for other bedding materials. FibroMinn clarified in its April 2, 2015
supplemental information, that wood shavings are the predominant type of bedding
material used, but that it gave the growers permission to use sun flower hulls as bedding
and ground wheat straw on a seasonal basis. This requirement that limits the type of
bedding used in the poultry litter helps to ensure that the growers use only locally grown
cellulosic biomass and do not use other types of bedding material that would diminish the
value of the litter as a fuel.

Contracted growers may not add any plastics, metals or water to the litter. This helps to
control the moisture content and contamination level for the litter.

3 Expert opinion was provided to FibroMinn from Dale Lauer, DVM, Poultry Program Director, Minnesota Board of
Animal Health, in a March 31, 2014 letter that FibroMinn submitted to EPA on April 8, 2014.
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¢ Contracted growers inspect and maintain the floor of the bamns to ensure that the litter
will maintain the fuel specifications in the contract.

FibroMinn also sets limits on maximum moisture and ash content for the contracted litter and
regularly samples and checks the litter supplied by the growers for compliance with the contract
specifications.

The poultry litter generated by contracted growers is removed from the grower’s barn
immediately following the completion of the two- to three-month poultry growing cycle. The
litter is in use up to the time it 1s harvested under the contract by FibroMinn. The litter is
transferred directly from the grower’s barn into a covered truck and delivered to FibroMinn’s
Plant on the same day. FibroMinn stressed it does not accept any litter that has been abandoned
by a grower or held in long-term outdoor storage piles.

The manner in which FibroMinn directs essential components of the growers production of the
poultry litter, through long term contracts with them for FibroMinn’s purchase of the poultry
litter in the future, as well as the manner in which it harvests and transports the material to its
facility and manages the poultry litter at its facility, demonstrates that the litter has been treated
as a valuable fuel that has not been initially disposed of, abandoned or thrown away. Therefore,
FibroMinn has established that the poultry litter, the NHSM that is the subject matter of this non-
waste determination, has not been discarded in the first insiance.

Section 2a: Legitimacy Criteria

Meeting of the legitimacy criteria is a way in which EPA determines that the NHSM is truly a
product fuel that is not discarded when combusted, and, thus, is not a solid waste. In general,
when the NHSM is handled as a valuable commodity rather than as a non-valued waste, has
significant fuel value and does not have contaminants that exceed those in traditional fuels, it
suggests that the NHSM is a fuel product that is not a solid waste. In contrast, if the NHSM has
low energy value and/or is highly-contaminated, EPA could conclude the material is not being
legitimately burned for energy recovery, but rather, is being burned for purposes of disposal or
discard. Such NHSM would be considered a solid waste.

In order to be considered a non-waste fuel, the poultry litter that FibroMinn burns as a fuel in its
combustion units must meet the three legitimacy criteria under 40 C.F.R. § 241.3(d)(1) as
follows:

1. the NHSM must be managed as a valuable commodity:
a. the storage of the NHSM prior to use must not exceed reasonable time-frames
b. the NHSM must be managed in a manner consistent with an analogous fuel
¢. 1f there 1s no analogous fuel, the NHSM must be adequately contained to prevent
releases to the environment;
2. the NHSM must have a meaningful heating value and be used as a fuel in a combustion
unit that recovers energy; and
3. the NHSM must contain contaminants at levels comparable to or less than those in
traditional fuels which the combustion unit is designed to burn.

4



Material Managed as a Valuable Conmmmodity

In FibroMinn’s correspondence, it detailed the Company’s business practices with the growers to
support its position that the poultry litter it combusts in its boiler is managed as a valuable
commodity and thus, meets the first legitimacy criterion. As described above, FibroMinn’s
contract terms require that the growers supply poultry litter that meets specifications to ensure
that the litter has adequate fuel quality and is low in contaminants. FibroMinn regularly samples
and inspects the litter supplied under long-term contracts and spot purchases by growers for
compliance with the contract specifications.

FibroMinn pays for the pouliry litter that it procures as a fuel, similar to procurement of a
traditional biomass fuel, such as woodchips. Further, FibroMinn has economic incentive
language in its contracts with growers for delivery of litter that is lower in moistare content (i.e.,
higher in fuel value). Full price is paid if the moisture content is below twenty-five percent, and
a sliding scale is applied for loads up to fifty percent moisture. Litter with a moisture content
measuring above fifty percent is usually rejected. Special approval from a FibroMinn fuel hall
manager is needed for any load of poultry litter that is above fifty percent moisture and is only
allowed on a case-by-case basis.

The growers that contract with FibroMinn must provide quality poultry litter that is produced in
accordance with the contractual specifications. Once the poultry growing cycle has been
completed, the hitter is removed (either by FibroMinn or the grower), loaded into trucks, and
transported on the same day to FibroMinn. The trucks are always covered, and off-loaded in
FibroMinn’s enclosed fuel hall to prevent wet weather moisture from entering the litter. Each
truck carries litter from only one grower’s farm; litter from more than one farm is not mixed in
the trucks. Once inside the Plant, samples are obtained for analysis to verify that the litter meets
the contractual specifications. Aficr verification that the litter meets the contract specifications,

the litter, during normal operations, is burned as fuel within three days of its delivery to the
FibroMinn Plant.

FibroMinn’s use of covered trucks for transporting the poultry litter and placement in the
enclosed fuel hall at the Plant (which is maintained under negative air pressure prior to
combustion) contains the litter to prevent releases to the environment.

Based on the information discussed above, EPA finds that FibroMinn manages its poultry litter
as a valuable commodity, and does not exceed a “reasonable time frame”™ in storing its litter, as
required by the NHSM final rule (40 C.F.R. § 241.3(d)(1)(i}A)).* Further, EPA finds that the
growers that contract with FibroMinn, to provide it with poultry litter for combustion in the
Company’s boiler, also manage the litter as a valuable commodity.

* The NHSM final rule does not define reasonable time frame as such a time frame can vary among the large
number of non-hazardous secondary materials and industries involved. See 76 FR 15520 (March 21, 2011).
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Meaningful Heating Value and Use as a Fuel to Recover Energy

The second legitimacy criterion under the regulation is that the NHSM must have a meaningful
heating value and be used as a fuel in a combustion unit that recovers energy. In the Preamble to
the NHSM rule, dated February 7, 2013, EPA stated a heating value benchmark of 5,000 Btw/Ib -
as fired (which includes moisture) to define a meaningful heating value. See 78 FR 9172
(February 7, 2013). If heating values are lower than 5,000 Btu/lb as fired, however, the
petitioner is required to demonstrate to EPA that the energy recovery unit (ERU) can cost-
effectively recover meaningful energy from the NHSM used as a fuel. Factors that may be
considered by the Agency in determining whether a combustion unit cost-effectively recovers
energy from NHSMs include, but are not limited to, whether the facility obtains a cost savings
due to not having to purchase significant amounts of traditional fuels that it otherwise would
need; whether the facility purchases the NHSM to use as a fuel; whether the NHSM can self-
sustain combustion; and/or whether the facility’s operation produces energy that is sold for
profit. See 76 FR 15523 (March 21, 2011).

In its July 1, 2013 application, FibroMinn stated that the “individual™ heating values of its
poultry litter are between 3,400Btu/lb and 5,000Btw/b. In supplemental information submitted
to the EPA on April 8, 2014, FibroMinn showed that monthly heating value “averages” for the
calendar year 2013 were between 3,550 Btw/lb and 4,100 Btu/lb. In the recent (2014) analytical
results submitted by FibroMinn, the two heating values for the poultry litter samples, as received,
were 3,600 and 4,630 Btw/lb. These values are consistent with the heating value range stated in
the original application. Because the poultry litter that FibroMinn uses as a principal fuel has an
“as fired” heating value that is equal to or less than the EPA benchmark of 5,000 Btu/lb.
FibroMinn has presented documentation to show that its boiler cost-effectively recovers
meaningful energy from the poultry litter that is used as a fuel.

FibroMinn’s application explained that its Plant is the only large, grid-connected power plant in
the U.S. that is specifically designed to burn poultry litter as the principal fuel. It uses a standard
spreader-stoker boiler system that has been enhanced to enable the poultry litter to be efficiently
burned autogenously (self-supported without supplemental fuels) as the principal fuel.
FibroMinn indicated that since startup in 2007, it successfully burned poultry litter as the
principal fuel, co-fired with green wood chips as the normal secondary biomass fuel. There is no
need to add additional fossil fuel to keep the combustor burning; the only materials that the Plant
currently burns are wood chips and the poultry litter.

According to the application and supplemental information provided by FibroMinn, the poultry
litter fraction of the fuel versus the portion of wood chips is variable but has been as high as 75%
poultry litter. According to FibroMinn, the poultry litter burns autogenously in its stoker boifer
when comprising the majority fraction of the fuel mix of litter and wood chips. In addition,
FibroMinn’s analysis demonstrates that the heating value of its poultry litter, as received, is
typically within the range of 3,400 to 5,000 Btu/lb, based on the Company’s extensive testing.
Green wood chips, a traditional cellulosic biomass fuel, have a heating value that is less than the
benchmark of 5,000 Btu/Ib. EPA indicates a typical heating value for wood chips, as received at
50% moisture, to be 4,500 Btu/lb. See US EPA, AP-42, Section 1.6.1. FibroMinn notes that
while wood chips do not meet the heating value benchmark of 5,000 Btw/lb they are a traditional
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type of biomass fuel utilized today for energy recovery and are well-recognized to burn
autogenously in stoker boilers with meaningful energy recovery. Poultry litter similarly has a
heating value of less of than 5,000 Btw/Ib and burns autogenously in a stoker boiler with
meaningful energy recovery.’

Finally, FibroMinn sells the electric energy that it produces to an electric utility company, Xcel
Energy, at a profit. The application included the Company’s operation data for the years 2010
through 2012 which showed that when FibroMinn used poultry litter as the principal fuel
(~350,000 to 450,000 tons per year), the Company recovered highly reliable, meaningful and
cost—effcj:cti\,fe:6 fuel energy that enabled it to make a profit on the sale of the energy. In addition,
while FibroMinn asserts that it is the only large grid-connected power plant in the U.S. which is
fueled principally with poultry litter, it has supplied the names of five other power plants in
Europe that have successfully generated electricity for sale using poultry litter as the
predominant fuel. This further supports the position that burning poultry litter as fuel can yield
meaningful energy recovery.’

EPA finds that the data provided by FibroMinn, its description of the combustion process and the
information on its use of the poultry litter as the principal fuel, demonstrate that FibroMinn’s
boiler can cost-effectively recover energy and therefore, EPA finds that the poultry litter that
burns in its boiler satisfies the second legitimacy criterion under the Rule of being a material
with a meaningful heating value that is used as a fuel to recover energy.

5 In assessing whether the combustion unit cost-effectively recovers energy from the NHSM, the Preamble to the
NHSM rule, FR 76 15523 (March 21, 2011), suggests that EPA consider whether the petitioner encounters a cost
savings due to not having to purchase significant amounts of traditional fuels that they otherwise would need. Here,
FibroMinn explained in its July 1, 2013 application that it procures about 75% of its pouliry litter under long-term
contracts and the costs it pays to the growers under such contracts is significantly less than the price it would have to
pay to suppliers of green wood chips, the presumptive replacement traditional fuel. Thus, FibroMinn’s use of a
majority of pouliry litter {rather than green wood chips) as the fuel source for the stoker boiler at its Plant, enhances
the cost-effectiveness of the meaningful recovery of energy which is important when heating values are lower than
the presumptive meaningful heating value benchmark of 5,000 Btu/Tb.

¢ FibroMinn stated that the capacity factor of the Plant was between 85 and 91.6% and the availability factor was
between 88.1 to 92.3%. The annual capacity percentage is the ratio of the electric energy produced by the Plant in a
given year, divided by the electric energy that could have been produced at continuous full power operation during
that year. The annual availability percentage is the number of hours in a given year when the Plant was able to
produce electric power, divided by the number of hours in the year.

7 As stated in the FR 76, 15541 (March 21, 2011), “Factors that are important in determining whether an energy
recovery unit can cost effectively recover energy from the NHSM include, but are not limited to, whether the facility
encounters a cost savings due to not having to purchase significant amounts of traditional fuels they otherwise would
need, whether they are purchasing the NISM to use as a fuel, whether the NHSM they are burning can self-sustain
combustion, and whether their operation produces energy that is sold for a profit (e.g. a utility boiler that is
dedicated to burning specific type of NHSM that is below 5,000Btu/Ib but can show that their operation produces
electricity that is sold for a profit).”



Comparability of Contaminant Levels

Regarding the third legitimacy criterion, FibroMinn indicated in its application that its poultry
litter contains contaminants or groups of contaminants at levels that are comparable to or lower
than those in traditional fuel(s) that the unit is designed to burn, based on data submitted to the
Agency. As stated in 40 C.F.R. § 241.3(d)(iii), “in determining which traditional fuel(s) a unit is
designed to burn, a person may choose a traditional fuel that can be or i1s burned in the particular
boiler, whether or not the combustion unit is permitted to burn that traditional fuel.” FibroMinn
presented information that its boiler operates on fuel that is composed of green wood and poultry
litter, and in its original application compared the NHSM against several matertals that have
been used as fuel, including coal, wood, distilled dried grains in soluble solution (DDGS), corn
stover and alfalfa. EPA compared more than 100 historical sample results of FibroMinn’s
analysis of its poultry litter and two recent (2014) sample results against the contaminant values
for the traditional fuels and developed the contaminant comparison table (contaminant table) that
is attached to this document. See Attachment A.

The results in the contaminant table of FibroMinn’s new and historic sampling were adjusted to a
dry weight basis. On February 25, 2015, FibroMinn submitted the monthly average moisture
values for thirty-two months (from June 2012 to January 2015). FibroMinn’s long term data on
moisture content of its poultry litter indicate an average moisture content of 34.1%.

FibroMinn’s data from the January 10, April 8 and May 5, 2014 tables were multiplied by 1.52
(100/(100-34.1)) to obtain the parts per million{ppm) dry basis value. This calculation was done
to allow the comparison of FibroMinn’s results against the EPA values in the wood and coal
contaminant tables which are based on an “as fired” dry basis. These changes and calculations
are also discussed in the note section of the contaminant table.

In the original application, the Company compared literature values and individual samples of
FibroMinn’s data. Pursuant to later conversations with EPA, FibroMinn provided new
comparison tables that included only FibroMinn data and agreed to perform additional sampling,
including semi-volatile (SVOCs) and volatile (VOCs) compounds, to demonstrate that its
historical data, from 1999 through 2002, was comparable to the new data. On January 10, April
8 and May 5, 2014 and April 17, 2015, FibroMinn submitted supplemental data and new tables.
It is FibroMinn’s position that, based on expert opinion,® there is no technical basis for expecting
either component of the poultry litter (the digested feed or the bedding material) to contain semi-
volatile (SVOCs) and volatile (VOCs) compounds at levels exceeding those in traditional fuels
and that the historical data is consistent with expert opinion and is representative of current litter-
contaminant levels.

The narrative results of the new and historical data, adjusted for moisture content compared to
the traditional fuel tables is discussed below. The numerical results can be found in the attached
contaminant table.

® Inthe April 8, 2014 supplement to the application, FibroMinn submitted three letters from third-party experts
about the components of the poultry litter and possible contaminants. These experts indicated that the composition
of the poultry feed used in Minnesota has not changed significantly since 2000, and as a result, no new or additional
contaminants would be added to the litter that is delivered to the FibroMinn plant.
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On April 8, 2014, FibroMinn submitted additional test results for levels of SVOC and VOC
contaminants along with letters from third party experts to EPA, to ensure that all contaminants
regarding its poultry litter were evaluated. The test results showed all forty-nine VOC
compounds below detection levels, except for formaldehyde, acetone and methyl ethyl ketone
(MEK). Acetone and MEK are compounds not regulated under the NHSM rule. The new test
results on eighty two SVOC compounds showed all to be below detection limits, including the
sixteen polycyclic aromatic hydrocarbon (PAH) compounds regulated under the traditional coal
fuel table. These results were discussed in FibroMinn’s April §, 2014 letter.

EPA’s traditional fuel contaminant table for wood includes a literature value range of 1.6-27
ppm for formaldehyde. FibroMinn’s two new test results for formaldehyde were, less than 2
ppm and 3 ppm, lower than the upper range of the traditional fuel contaminant table for wood.
There are no listed formaldehyde levels for the other biomass (DDGS, alfalfa and stover) fuels.
FibroMinn mnvestigated the potential for formaldehyde to be present at elevated levels in the
poultry litter, and found that some poultry growers add small amounts of formaldehyde to
poultry feed to combat Salmonella disease which suggests that residual formaldehyde may be
present in the digested feed portion of the litter and any detection results are expected to be
small. This was confirmed by the sampling results.

The historical and new test data results for the metal elements were all lower or comparable to
the traditional fuel data, except for Nickel which was not tested. FibroMinn did not include
Nickel results in its historical or new test data of its own poultry litter. For this reason, literature
values were used for Nickel in the contaminant table. The literature values for Nickel were
lower or comparable to traditional fuel data.

FibroMinn’s historical and new tests results for the non-metal elements of nitrogen and sulfur are
fower than and comparable to traditional fuels. Comparing the historical and new tests results
for chlorine and fluorine, EPA found that some of the historical and the new data were above the
high range and required further investigation. FibroMinn’s February 2014 samples for chlorine
were higher than previous average results for FibroMinn’s litter. FibroMinn stated in its May 5,
2014 supplement letter that it thought it unlikely that the tested chlorine levels in the litter, from
two different growers, would both be above-average and also indicated that the laboratory test
that produced the higher-than-average results is less accurate than other laboratory tests which
are specifically used to test fuel materials. As a result, FibroMinn had both litter samples
reanalyzed by another laboratory that specializes in analyzing fuel materials, using the more
accurate test method. The original test method was the E776/9250 Titrimetric Silver Nitrate
Method versus the new ASTM D6721 test method used by the second laboratory. The new
method allows for the analysis directly on the litter sample itself and enables a more accurate
measurement at lower concentrations. The new and more sensitive laboratory tests showed
lower chlorine levels present in both of the FibroMinn’s litter (unadjusted for moisture content)
sample results (2,870 ppm and 4,010 ppm),” which were consistent with the average levels

¥ The company testing results incladed the total moisture levels and calculated dry basis results by using the
individual litter sample moisture levels. These adjusted new sampling results (5230ug/g and 7350ug/g) and
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historically found in FibroMinn’s poultry litter (3,800ppm). These new numerical results for
chlorine, were adjusted for moisture levels, and are reflected in the attached contaminant table.
The results are lower than the levels found in coal, stover and alfalfa.

As stated above, some of the historical test data reported for chlorine was above the range for all
of the traditional fuels. On April 17, 2015, FibroMinn submitted additional information on the
chlorine historical numbers. The information included the individual data points, calculations of
the upper confidence level (UCL) values and a rank order distribution graph. The individual
results showed that there were only five results (out of 112) that were above the high range. The
two highest results (§900ppm and 8100ppm) were taken on the same day, from the same brood,
and were at least 20% higher than the next three results (6800ppm, 6700ppm, and 6100ppm).
The next value 5800ppm (adjusted to 8816ppm, dry basis) represented the 95" percent upper
confidence value for the rest of the historical results. As a result of its statistical analysis the
company found that the chlorine results were comparable to traditional fuel.

In the Preamble to the Rule, 78 FR 9112, 9153 (February 7, 2013), EPA stated “To be clear, the
EPA does not object to the use of the confidence limits, or to the use of the UCL, of the mean, on
their own grounds.” “And with specific approaches suggested by the commenters, the EPA.
agrees with the approach of comparing the upper prediction limit (UPL) at a 90 percent
confidence level for each contaminant or group of contaminants in the appropriate traditional
fuel.” EPA had enough information to calculate the UPL, so EPA used the test results of the
adjusted chlorine values on a dry weight basis and calculated a UPL of 9156 ppm, or 91.6%,
which meant that the FibroMinn historical results are comparable to levels found in coal.

FibroMinn’s additional analysis, for the fluorine test data, as compared to traditional fuels is
similar to its approach on the analysis of the chlorine test data. The Company submitted
information including the individual data points and the calculations of the upper confidence
level. The Company submitted 42 individual sample results of which 27 results were non-detect
and only 15 had a measurable value. Of the 15 samples with measurable levels, only two results
adjusted for moisture content (760ppm and 680 ppm) were above the high end of the wood
range. In this case, EPA could not calculate a UPL on the fluorine samples because of the large
number of non-detection values, therefore, another statistical approach needed to be used. The
two highest results (760ppm and 608ppm) were taken on the same day, from the same brood, and
were at least 25% higher than the next three results (456ppm) and 50% percent higher than the
rest of the results. The next value (200ppm, adjusted to 304ppm, dry basis) represented the 93th
percent upper confidence value for the rest of the historical results. The two new sampling results
were lower or comparable to wood. As aresult of its statistical analysis, of the UCL, and the
results of the new sampling data, the company found that the fluorine results were comparable to
traditional fuel. For these reasons, EPA also concluded that levels of fluorine in the NHSM were
comparable to those in traditional fuels.

EPA finds that the data provided by FibroMinn, and that is presented in EPA’s attached
contaminant table, finds that FibroMinn’s poultry litter meets the third legitimacy criterion, as it
contains contaminants or groups of contaminants at levels comparable in concentration to or

corresponding adjusted average {6290 ug/g), are reflected in the attached contaminant table. [1ug/g is equal to
1ppm]
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lower than those contained in wood, coal, DDGS, alfalfa and stover, all traditional fuels that
FibroMinn’s boiler is designed to burn.

Section 2b: Criteria found in 40 C.F.R. § 241.3(c}(1)(i) through (v)

As outlined above, in the review section, the Agency must also evaluate FibroMinn’s non-waste
application against the applicable factors in 40 C.F.R. § 241.3(c)(1)(i) through (v). The
remainder of this document will address the factors found in 40 C.F.R. § 241.3(c)(1)(i)

through (v).

Market Participants treat NHSM as a Product, not a Waste

As noted above in the discussion of the first legitimacy criterion, FibroMinn established that the
poultry growers produce the poultry litter in compliance with contract specifications to ensure
high fuel quality and limited contamination. The Company has monetary incentives for its
growers that provide it with litter containing a lower moisture content which helps ensure that
the high quality of the poultry litter is maintained and the material is recognized as a valuable
commodity. FibroMinn’s shipment and storage procedures, prior to combustion, are additional
measures which add value to the poultry litter by reducing additional moisture content to the
NHSM and ultimately increase the heating value. Based on the information discussed above, the
Agency finds that FibroMinn’s market participants treat its NHSM as a product, thus satisfying
the requirements in 40 C.E.R. § 241.3(c}(1)(3).

Chemical and Physical Identity of the NHSM is Comparable to Commercial Fuels

As noted above in the discussion of the third legitimacy criterion, FibroMinn presented historical
data and additional sampling results to establish that all levels of elemental metals and non-
metals, including chlorine, fluorine, nitrogen and sulfur, were below or comparable to the levels
of traditional fuels that could be burned in the Company’s stoker boiler. See Attachment A.
FibroMinn did additional testing on the poultry litter for volatile and semi-volatile compounds.
The results were at detection limits, with one exception. The result for formaldehyde was just

. above detection limits, but lower than levels found in wood, the traditional fuel used for
comparison. The FibroMinn Plant uses a stoker boiler which has the capability to combust a
variety of solid fuels as long as the fuel particle size 1s less than approximately two inches. As
delivered, the size of the poultry litter, the principle fuel, is normally at the required particle size,
but is mixed with a secondary biomass'® by hydraulic cranes at the Plant to ensure that all
clumps of the mixture meet the fuel particle size. The crane places the blended fuel mix on a belt
conveyor system, where it proceeds through a machine with a pair of toothed rollers that rotate in
opposite directions (with the roller teeth intermeshed) to break up any fuel clumps that are larger
than the required particle size. The Agency believes that based on this information and the
attached contaminant table, the chemical and physical identity of its NHSM is comparable to that
in commercial fuels, and, thus, satisfies the requirements in 40 C.F.R. § 241.3(c)(1)(i1).

10 n the April 8, 2014 letter, FibroMinn states that the secondary biomass fuels presently being blended with the
poultry litter are wood chips; however the same cranes would be used to blend other solid fuels (coal, stover, alfalfa,
oat stems or DDGS) if needed. ' ‘
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The NHSM is used in a Reasonable Timeframe

As noted above in the discussions of discarded in the first instance and the first legitimacy
criterion, FibroMinn established that under normal operations, the litter 1s transported the same
day from a poultry grower’s barn to the Plant. During normal operations, the litter is burned
within three days of its delivery to the FibroMinn Plant. FibroMinn also has short-term staging
procedures in place if the Plant is subject to a temporary power outage. FibroMinn has stated
that it will not accept any NHSM from growers’ legacy or long-term storage piles. The Agency
believes that based on this information, and information further described above, the NHSM is
used in a reasonable time frame, thus satisfying the requirements in 40 C.F.R. § 241.3(c)(1)(111).

Whether the Constituents in the NHSM that are released to the Air, Water and Land, from
Point of Generation up until Combustion, are at Levels Comparable to Traditional Fuels

As noted above in the discussions of discarded in the first instance and the first legitimacy

~ criterion, FibroMinn established that the poultry litter is transported to the FibroMinn Plant in
Hfully covered trucks and upon delivery, is received, off-loaded and stored in a fully-enclosed fuel
hall, prior to combustion. These measures are specifically intended to prevent contact between
the litter and the environment, which reduces the potential for impacts to the air, water (from
storm water runoff) and land (from spillage). These measures lessen the potential for
environmental contamination, to a level that is less than that which would exist with standard
handling and storage of traditional biomass fuels, like wood chips. Based on this information,
and that described above, the constituents in its NHHSM that are released to air, water and land
from point of generation up to combustion are at levels comparable to those in traditional fuels,
and thus, satisfy the requirements in 40 C.F.R. § 241.3(c)(1)(i1i1).

Other Relevant Factors

In considering other relevant factors, EPA recognizes that the FibroMinn Plant was designed to
burn poultry litter, as well as other sustainable biomass material, in its boiler. By operating such
a specialized Plant, FibroMinn avoids burning fossil fuels (coal) to produce electricity. Thus, the
Agency believes that FibroMinn has met the final criterion under 40 C.F.R. § 241.3(c)X1)(v). As
stated in the Preamble to the Rule, FR 76, 15542 (March 21, 2011), “We (the Agency) believe
NHSMs that have meaningful heating values that are used as non-waste fuels, in a combustion
units, provide a useful contribution and are valuable products, since they are replacing traditional
fuels that otherwise would be burned.”

Contact

Technical Contact at EPA
Carol Stamec

Project Manager

Region 5 NHSM
312-886-1436
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ATTACHMENT A

(To the Technical Review on FibroMinn’s Petition for a
Non-Waste Determination Pursuant to 40 C.F.R. § 241.3(c))
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Contaminant Concentrations in Wood, Coal and Select Non-woody Biomass Materials

All values reported in parts per million

<.05-<.05

No Data No Data ND - 26 ND - 10 Lower than Coal and Wood
Arsenic (As)s 1'9732 :.'0011.::38 ND.aog | ND—174 <32 2,50 Lower than Coal, Wood , DDGS
Beryllium (Be)® = :g:ta <N%5_d;'toas \b1o | ND-208 <0.093 <0.089 I;tc;\\flveerr than Coal, Wood, DDGS and
Cadmium {Cd) Ng‘é;ta UN%gboé:j ND-17 ND — 19 <0.048 <(0.45 Lower than Coal, Wood and Stover
Gomium 1 I Np.aa | ND-168 <0.50 <0.45 Lower than Wood and Coal
Cobalt (Co) Nc?g:ta ONiabOéfaS ND-213 ND — 252 Lower than Wood and Coal,
Lead (Pb)s 8;1 003,{8_10;34 ND-229 ND — 148 <0.046 0.46 Lower than Wood, Coal and stover.
'(\gfr:‘)ga”ese S 225299 | o 5,800 | ND-512 15.82 1042 | 234 Lower than wood and coal
Mercury (Hg)a ::g; :;8;::3; o4 | ND=3.1 <0.010 <0.010 Lower than Woad, Coal, DDGS and
Nickel (Ni)7 45ppm 1.58-185 ND-540 ND - 730 0.87 <0.45 Lower than Wood and Coal
Selenium (Se)s 19'195 _ 00_'382'_1?'?5 ND.oo | ND-743 1.80 <1.30 Lower than Wood, Coal, DDGS,

No

. 62905 5230-73508° 1,200- 500- 300-
Chlorine (CI)3% ND-5400 | ND —9,080 1,800 : 3,600 3,600 Comparable to Coal'™
5776 1520-13528 3,600 7,600° 7.800°
- <200 200-<200 ND-300 ~ y
Fluorine (F) 203 152750 ND - 178 Comparable to Wood
23,712
26,144 : 19,800
Nitrogen (N)s 28,576 | 200-39500 | 45 500 _54.000 | 47,000 45000- 1 5450 5900 | 47900 |- Lower than DDGS
39,976 15,504- 54,000 7,400 21400
' 66,272 :
3,648-3,952 | ND-8700 3,300- 600- 200-
Sulfur (8 3,800 740-61,300 6,700 10,500 470 1,000 780 2 000 Lower than Wood, Coal, DDDS
5776 2,432-10,640

Notes:

This tanle was created by the U.S. Environmental Protection Agency, Region § Office, Chicago, IL on June 11, 2015.




DDGS (Distiflers Dried Grains with Solubles), con stover, and alfalfa stems are all defined by EPA to be “clean cellulosic biomass.”

a. Average values were drawn from different fiterature sources and from limited testing performed in the past by FibroMinn. Where muitiple averages were obtained for a given
material and contaminant, a weighted average was calcufated based on quality factors assigned to each data source. Data, sources, and calculations are presented in the
supporting documentation spreadsheet. Quality factors were assigned as follows:

— Data from peer reviewed, journal published sources were assigned a QF of 3.
— Data from sources having limited scope or sources for which we were uncertain of peer review were assigned a QF of 2.
— Data from stakehalders, unpublished data, and data summaries for which original sources could not be located were assigned a QF of 1.

In these cases, no ranges were provided in data sources. The lowest reported data point was used as the iower bound, and the 90% UPL (upper prediction limit) was calculated for the
upper bound. '

1.

FinroMinn's data is from two different time frames. The bottom vaiue ranges are documented FibroMinn data from 1999-2002, and the results of 118 iitter tests. Further
information is found in foctnote 2. This information was received in the ¢riginal application dated July 1, 2013, EPA requested that the cormpany submit current test data to
confirm that the historical data was stili comparable and applicable to the application. The Company sampled (February 2014) and analyzed (march 2014) two more sets of
data. The two individual data points are displayed as the ‘new” range values. The average value was calculated by summing the two individual data values and dividing by
two.

The histerical average and range values for poultry litter are based on poultry litter test data; for N (111 tests), 8 (109 tests}, Cl {112 tests) and for F (42 tests) ; for elemental
metals, based on FibroMinn test data, ranging from 3 to 8 tests, depending on the particular metal. FibroMinn's historical values only include results from the following
elemental metals: arsenic, chromium, lead, mercury and selenium.

Specific references follow for the poultry litter test data (except antimony and beryllium; see Note 5 below), both FibroMinn test data and literature vaiues:
FibroMinn poultry litter, As Received, Two Litter Samples-Test Data Summary for ali the contammants listed in Table 1A (March 2014)
FibroMinn Poultry Litter, As Received - Test Data Summary for N, S, Cl, and HHV (1999 fo 2002)

FibroMinn LLC, 2001. "FibroMinn Fuel Sampling and Testing Program - Metals Analysis on the As-Received Samples,” Aprif 1, 2001 and Galbraith Laboratories,
"Laboratory Report" to Fibrowatt LLC on Tested Mercury in Poultry Litter Samples (06/23/2001)

As stated in note 1, the new values were a direct result of an EPA, Region 5 (Ms, Carol Staniec) and a FieroMinn representative (Mr, Dave Minott) telephene conversation
about the age of the historical data. In February 2014, FibroMinn took multiple grab samples and aggregated them to yield two samples for laboratory analysis. The test
results were submitted to EPA in the April 8, 2014 supplement to the application. The new test data results are from two samples of turkey litter, from two different poultry
growers, delivered to FibroMinn ‘s Plant in February 2014. The sampfes were analyzed by a third party laboratory in March 2014,  FibroMinn's data, except for Sb and Be,
are on as-received basis. FibroMinn's fong term data on moisture content of pouléry litter indicated an average moisture content of 34.1%. To adjust the data from an as-
received ppm concentration data to the dry basis, the vaiues were muitiplied by (100/(100-34.1)) or 1.52. These adjusted values allowed for direct comparisons to the
traditional fuel data. Sb and Be were not adjusted, as the sampling resuits were recorded as a dry basis.

For the elemental metals: As, Cr, Pb, Hg and Se, the historical values are based on FibroMinn samples. Number of samples that the average value was caloulated is
between three and eight samples. See note two above.

The results of nitrogen, sulfur, chioring and flucrine have been converted from the original application value of percentage basis to parts per million by using the following
calculation: by multiplying the value by 10,000 equals parts per million.

On Aprit 8, 2014 the company submitted additiona! information to corroborate that the historical database of FibroMinn’s sampling results was stiff representative of current
poultry litter operations. The informaticn consisted of an opinion letter (third party expert), a letter from a poultry grower, a letfer from a feed mill operator, and the results of
recent testing performed on two random samples of FibroMinn's potuliry litter fuel. The two new samples were obtained in February 2014 and analyzed in March of 2014; the
initial reported resuits for chiorine were 5000 and 8000 ppm (wet basis). Since both these results were higher than FibroMinn's historical results, the company had the
samples reanalyzed. The resuits reported in the table are those obtained using a more accurate test method for analyzing fuel materials. The results were 4010ug/g and
2870 ug/g. The laboratory sheets also reported the total meisture values and calculated a dry basis result. EPA used the unadjusted results and actual moisture levels to
calculate the dry weight basis, and compare that with the laboratory numbers. The unadjusted results, moisture percentage and dry basis results are as follows: 4010ug/g
with a 45.45% moisture changes to 7350 ug/g and 2870 ug/g with a 45.16% moisture changes to 5230 ug/g. More information about the test methods and these
calculations can be found In the contaminant section of the technical document. The laboratory sheets and discussion of the test methods are from the May 5, 2014
supplemental information.

The company has never tested for the pollutant parameter nicke! (Ni}. In the July 1, 2013 application (Tables 1 to 4) and the January 10, 2014 supplement (Table 1A) the
values for nickel were based entirely on literature values: i.e. the average value (45 ppm) and the range of values {1.68 to 185 ppm). Since there was no FibroMinn data,
these literature values were used to compare against the traditional fuel values.

The new and the historical data of the NHSM, i.e. poultry litter, was compared to the traditional fuel values. The result was that the NHSM was lower or comparable to
traditional fuel values for all of the parameters.



10.

1.

FikroMinn testing results included the total moisture levels and a calculated dry basis resuit using the individual moisture levels. These adjusted numbers {5230ug/g and
7350ug/l) and corresponding adjusted average (6290 ug/g,) are reflected here.

EPA used the test results of the adjusted chlorine vaities on a dry weight basis and calculated a UPL of 9156 ppm, comparable to coal. More information about the
statistical method and comparison can be found in the technical document.

The company submitted information including the individual data points and the calculations of the upper confidence level. The company submitted individual results from 42
samples, 27 resuits which were non-detect and 15 had a measurable value. A UPL could not be caiculated due 1o the large number of non-detection values, therefore
another statistical approach needed to be used. The two highest results (760 and 608) were taken on the same day, from the same brood, and at least 25% higher than the
next three results (456) and 50% percent higher than the rest of the results which are comparable to wood. The next values (200} (adjusted to 304 dry basis) represented the
93th percent upper confidence value for the rest of the historical results. The new test sample results were lower or comparable to wood. More information can be found in

the technical document.






Contaminant Concentrations in Wood, Coal and Select Non-woody Biomass Materials
All values reported in parts per million

Metal Eloments — dry weight basi

Antimony (Sb)® - Saotg <}3§5£2 ND - 26 ND — 10 Lower than Coal and Wood

Arsenic (As): 1%5 :6?1;0; \D.268 ND — 174 <3.2 2.50 Lower than Coal, Wood, DDGS

Beryllium (Be)? i ND - 206 <0.093 <0.089 Lower than Coal, Waad, DDGS and

Cadmium (Cd) — g.a‘It; OSS-DO:;; NDA7 ND ~ 19 <0.046 <0.45 Lower than Coal, Wood and Stover

%‘lr;{:mium 138 ‘ gggg?; D340 ND — 168 <0.50 <0.45 Lower than Wood and Coal

Cobalt (Co) | " ga?;: Di&?g;ﬁ ND.213 ND — 25.2 Lower than Wood and Caal,

Lead (Pb)s ggl 003?:323 ND.22 ND — 148 <0.046 0.46 Lower than Wood, Coal and stover.

%angganese No dzastz 2:\12: -dzaﬁtg ND-15,800 ND - 512 15.82 1 ?."145; 23.4 rower fhan weod and coa

Mercury (Hg)s =y u Iy ND - 3.1 <0.010 <0.010 Lower than Wood, Goai, DDGS and
 Nickel (N’ A8ppm (68185 | ND-540 ND - 730 0.67 <0.45 Lower than Wood and Goal

Selenium (Se)a : Eai ND - 74.3 1.80 <1.30 gower than Wood, Ceal, DDGS,

Matndelcle 5230-7350% 1.200 500 Comparable to Coal™

Chlorine (C1% e | ND-5400 ND — 9,080 1,900 so00 | 3800 Lo 3,600 7;88;

Fluorine (F)° <§gg Z?g;jgg ND-300 ND — 178 Comparabie{to Wood"

26,144 - 23,712- 19.800 Lower than DDGS
Nitrogen (N)° 5% 125?’5%2‘? 200-39500 | 13 600 — 54,000 47,000 4\,?4%”& 5,100 57’?‘?5’6 a0 -
66,272 ;
Sulfur (S)° 3,800 3,648-3,852 | ND-8700 740 — 61,300 6700 136150[(}30 470 16(%)(3 780 2(2)38; Lower than Wood, Coal, DDDS
5776 | 2,432-10.640

Notes:

This table was created by the U.S. Environmental Protection Agency, Region 5 Office, Chicago, IL on May 8, 2015,

DDGS (Distillers Dried Grains with Sofubles), corn stover, and alfalfa stems are all defined by EPA to be “clean cellulosic biomass.”



a. Average values were drawn fram different literature sources and from limited testing performed in the past by FibroMinn. Where multiple averages were obtained for a given
material and contaminant, a weighted average was calculated based on quality factors assigned to each data source. Data, sources, and calculations are presented in the
supporting documentation spreadsheet. Quality factors were assigned as follows:

— Data from peer reviewed, journal published sources were assigned a QF of 3.
— Data from sources having limited scope or sources for which we were uncertain of peer review were assigned a QF of 2.
— Data from stakeholders, unpublished data, and data summaries for which original sources could not be located were assigned a QF of 1.

In these cases, no ranges were provided in data sources. The lowest reported data point was used as the lower bound, and the 90% UPL {upper predvctmn limit) was calculated for the
upper bound.

1.

FibroMinn's data is from two different time frames. The bottom value ranges are documented FibroMinn data from 1998-2002, and the results of 118 litter tests. Further
information is found in footnote 2, This information was received in the original petition of July 1, 2013. EPA requested that the company submi{ more current test data to
confirm that the historical data was still comparabie and applicable to this petition. The Company obtained and analyzed two more sets of data, in March 2014. The two data
points are displayed in the range values. An average value was determined by summing the two {range) values and dividing by two.

The histerical average and range values for poultry litter are based on poultry litter test data; for N (111 tests), S (109 tests), Cl (109 tests) and for F {14 tests) ; for elemental
metals, based on FibroMinn test data, ranging from 3 to 8 tests, depending on the particular metal. FibroMinn historical elemental values only include the following metals:
arsenic, chromium, lead, mercury and selenium.

Specific references follow for the poultry litter test data (except antimony and beryllium; see Note 5 below), both FibroMinn test data and literature values:
FibroMinn poultry litter, As Received, Two Litter Samples-Test Dafa Summary for all the confaminants listed in Table 1A (March 2014)
FibroMinn Poultry Litter, As Received - Test Data Summary for N, S, Ci, and HHV (1998 fo 2002)

FibroMinn LLC, 2001, "FibroMinn Fuel Sampling and Testing Program - Metals Analysis on the As-Received Samples,” Aprif 1, 2001 and Galbraith Laboratories,
"Lahoratory Report” to Fibrowaltt LLC on Tested Mercury in Poultry Litter Samples (05/23/2001}

As stated in note 1, the new values were a direct resulf of an EPA, Region 5 {Ms. Carol Staniec) and a FibroMinn representative (Mr. Dave Minott) telephene conversation
about the age of the historical data. In February 2014, FibroMinn took multiple grab sampies and aggregated them to yield two samples for laboratory analysis. The {est
results were submitted to EPA in the April 8, 2014 supplement to the petition. The new test data results are for two samples of turkey litter delivered from two different
pouitry growers to FibroMinn in February 2014 and analyzed by a third party laboratory in March 2014, FibroMinn’s data, except for Sh and Be, are on as-received basis.
FibroMinn's long term data cn moisture content of poultry litter indicate an average moisture content of 34.1%. Based on this the as-received ppm concentration data are
multiplied by (100/(100-34.1)) or 1.52 to obtain the ppm dry basis value for comparisons to the fraditional fue! data. Sb and Be were not adjusted, as the sampling results
were recorded as a dry basis.

For the elemental metals As, Cr, Pb, Hg, Se the historical values are based on FibroMinn samples. Number of samples that the average value was caiculated is between
three and eight samples. See note two above.

The results of nitrogen, sulfur, chlorine and fluorine have been converted from the original petition value of percentage tasis to parts per million by using the following
calculation: by muitiplying the value by 10,000 equals parts per million.

On April 8, 2014 the company submitted additional infermation to corroborate that the historical database of FibroMinn's sampling results was still representative of current
poultry litter operations. The information consisted of an opinion letter {third party expert), a letter from a poultry grower, a latter from a feed mill operator, and the results of
recent testing performed on two random samples of FibroMinn's poultry litter fuel. The two new samples were obtained in February 2014 and analyzed in March of 2014; the
initial reported results for chlorine were 5000 and 8000 ppm (wet basis). Since both these results were higher than FibroMinn's histerical resulis, the company had the
samplas reanalyzed. The results reported in the table are those obtained using a more accurate test method for analyzing fuel materials. The results were 4010ug/l and
2870 ug/l. The laboratory sheets also reported the total moisture vaiues and calculated a dry basis results.  The unadjusted resuits, moisture percentage and dry basis
results are as follows: 4010ug/l with a 45.45% moisture changes to 7350ug/l and 2870ug with a 45.16% moisture changes to 5230ug/l, More information about the test
methods and the re analyzing the results can be found in the contaminant section of the technical document. The numbers have alsc been adjusted using a different
moisture content. These laboratory sheets and discussion of the methods are from the May 5, 2014 petition.

The company has never tested for the pelivtant parameter nicke! (Ni). In the July 1, 2013 original submission (Tables 1 to 4) and the January 10, 2014 supplement (Table
1A) the values for nicke! were based entirely on literature values: i.e. the average value {45 ppm) and the range of values (1.68 to 185 ppm). Since there was no FibroMinn
data, these literature values were used to compare against the traditional fuel values.

The new and the historicai data of the NHSM, i.e. poultry litter, was compared to the traditional fuel values. The result was that the NHSM was lower or comparable to
traditional fuel values for all of the parameters.



9. FibroMinn testing results included the total moisture leveis and a calculated dry basis resuit using the individual moisture levels. These adjusted numbers (5230 and
7350ugfl) and corresponding adjusted average (6290 ug/l,} are reflected here,

10. EPA used the test resuits of the adjusted chlorine values on a dry weight basis and calculated a-UPL of 9156 ppm, comparable to coal. More information about the statistical
method and comparison can be found in the technical document,

11. The company submitted information inciuding the individual dafa points and the calculations of the upper confidence level. The ASTM D7359 test had a confidence level of
100G ppm, (well above the high range value) and the individual resuits that the company submitted from 42 samples, 27 results which were non-detect and 15 had a
measurabie value. A UPL could not be calculated due to the large number of non-detection vaiues, therefore another statistical approach needed to be used. The two
highest results (760 and 608) were taken on the same day, from the same brood, and at ieast 25% higher than the next three results (458) and 50% percent higher than the
rast of the resuits which are comparable to wood. The next values (200) {(adjusted to 304 dry basis) represented the 93th percent upper confidence value for the rest of the
historical results. The new test sample results were lower or comparable to wood. More information can be found in the technical document.
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Fibrominn Power Plant
900 Indusiry Drive

PO Box 265

Benson, MIN 56215

Tel: (320) 843-9013
Fax: (320) 843-9014

July 1, 2013

Ms. Susan Hedman,
Regional Administrator
US EPA Region V

77 West Jackson Blvd
R19]

Chicago, IL 60604-3590

Submitted Electronically to Ms. Hedman through Mr. Bharat Mathur, Deputy Regional Administrator
at mathur.bharat@epa.gov

Subject: Fibrominn Biomass Power Plant, Benson, MN - Poultry Litter Fuel
(MPCA Air Permit No. 15100038)

Application for Non-Waste Determination Under 40 CFR Part 241.3(c)

- Dear Ms. Hedman:

Fibrominn LLC owns and operates the 55-MW Fibrominn Biomass Power Plant (“Fibrominn
Plant”) in Benson, Minnesota, which has been in continuous operation since 2007. The
Fibrominn Plant is fueled principally with poultry litter obtained from poultry producers who
grow turkeys and chickens in Minnesota. Poultry litter is a material comprised of only two
components: poultry droppings and poultry bedding material, typically, wood shavings.
While the Fibrominn Plant combusts poultry litter as its principal fuel, it also co-combusts
vegetative biomass (typically, wood chips) as a secondary biomass fuel. Historically, the
majority fraction of the fuel mix has been poultry litter, a 50% to 75% fraction.

Under 40 CFR Part 241, U.S. EPA presently considers animal manure categorically to be a
secondary non-hazardous material that is a solid waste material when combusted. This
includes poultry manure. Pursuant to 40 CFR Part 241.3(c), Fibrominn LLC submits this letter
to U.S. EPA as an application for a non-waste determination for the poultry litter (chicken litter
and turkey litter) that Fibrominn burns as a fuel. '
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As documented below, Fibrominn can demonstrate that its poultry litter fuel meets all
requirements for a non-waste determination, including, specifically, that the poultry litter has
not been discarded, see 40 CFR § 241.3(c), and that it meets the fuel legitimacy criteria at 40 CFR
§ 241.3(d,) as well as the related criteria at 40 CFR § 241.3(c)(1).

1.0 REGULATORY BACKGROUND

Pursuant to Section 1004 of the Resource Conservation and Recovery Act (RCRA) and Section
129 of the Clean Air Act, U.S. EPA (EPA) sets out at 40 CFR Part 241 procedures for identifying
non-hazardous secondary materials (NHSM) that are waste materials when used as fuelsin a
combustion unit. This Part 241 rule is commonly referred to as the Non-Hazardous Secondary
Materials Rule (NHSM Rule). The combustion of any NHSM that is a solid waste material is
regulated under Section 129 of the Clean Air Act, for example, under the Commercial-Industrial
Solid Waste Incinerator (CISWI) Rule. Under the NHSM Rule, EPA presumptively considers all
manures to be secondary materials that are a waste material when combusted. Because
Fibrominn burns poultry litter as fuel, and poultry litter contains manure, the Fibrominn plant
is presumptively subject to regulation under the CISIWI Rule. However, Fibrominn can apply
to EPA for a case-specific non-waste determination under 40 CER § 241.3(c) for its poultry litter
fuel material, based on a demonstration that the material has not been discarded and does meet
stated criteria at 40 CFR § 241.3(c)(1), as well as the fuel legitimacy criteria at 40 CFR § 241.3(d).

For such petitions, EPA states at 40 CFR § 241.3(c)(1) the factors it considers in weighing
whether to grant a non-waste determination for a given NHSM:

*  Whether market participants treat the NHSM as a fuel rather than as a waste;

e Whether the chemical and physical identity of the NHSM is comparable to commercial fuel;

e  Whether the capacity of the market would use the NHSM within a reasonable timeframe;

¢ Whether the constituents in the NHSM are released to the air, water, or land from the point
of generation to just prior to the point of combustion, atlevels comparable to what would
otherwise be released from traditional fuels; and

e Other relevant factors.

Specifically in these regards, EPA has developed fuel legitimacy criteria that a NHSM must
meet to enable a non-waste determination. Listed at 40 CFR § 241.3(d(1)) are the three fuel
legitimacy criteria:

1. The NHSM must be managed as a valuable commodity.

2. The NHSM must have a meaningful heating value and be burned in units that recover
energy.
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3. The NHSM must contain contaminants that are comparable to or lower than in traditional
fuel products. '

In the sections that follow, Fibrominn demonstrates that it meets, in turn, each requirement for
EPA to grant a non-waste determination for Fibrominn’s poultry litter fuel. The applicable
non-waste criteria at 40 CFR § 241.3(c)(1) overlap very closely with the specific fuel legitimacy
criteria at 40 CFR § 241.3(d). Accordingly, rather than addressing compliance with the two sets
of criteria separately (and redundantly), Fibrominn has ensured that in addressing compliance
with the fuel legitimacy criteria, 40 CFR § 241.3(d), below, it has also explicitly addressed the
criteria at 40 CFR § 241.3(c)(1).

2.0 MANAGED AS A VALUABLE COMMODITY - 40 CFR § 241.3(d)(1) (i)-

One of the fuel legitimacy criteria that must be met is that the NHSM be managed as a valuable
commodity, based on the following factors :

e Storage prior to use must not exceed reasonable time frames.

e If there is an analogous fuel material, the NHSM must be managed in a manner consistent
with the analogous fuel or otherwise be adequately contained to prevent releases to the
environment.

o If there is no analogous fuel, the NIISM must be adequately contained so as to prevent
releases to the environment.

The management by Fibrominn of poultry litter as a valuable commodity is documented below.

Managed as a Valuable Commodity, in a Manner Consistent with Analogous Traditional
Fuels

Poultry litter fuel is procured via contract. As abaseload power generation facility, Fibrominn
is reliant upon a consistent supply of poultry litter fuel, sourced principally from poultry

growers in Minnesota. To ensure a consistent fuel supply, Fibrominn procures poultry litter
fuel through both long-term contracts and short-term “spot” purchases, as is done with
traditional biomass fuels such as wood chips. Long-term contracts are 10 years in duration.
Approximately 75% of Fibrominn's poultry-litter fuel supply is under long-term contracts, with
25% procured through spot purchases. The fuel supply contracts are directly between
Fibrominn and the poultry producer generating the poultry litter fuel. Both the long-term and
spot purchase contracts contain a fuel specification that is clearly intended to ensure that the
litter has adequate fuel quality and is low in contaminants. The contract specifies: wood
shavings as the only permissible bedding material without prior approval from Fibrominn for
substitution, maximum moisture and ash contents, no plastics or metal present, no water
added, and poultry rearing in accordance with good animal husbandry practices.

3
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Poultry litter has a purchase price. Fibrominn has always paid a price for the poultry litter it

procures for use as a fuel. The specific pricing information is proprietary. That Fibrominn
always pays for its poultry litter fuel, and via both long-term contracts and spot-market
procurements, is directly analogous to how traditional biomass fuel (wood chips) is procured.

Physical management of the poultry litter as a valuable fuel product. Poultry litter fuel
handling begins with removal of the litter from the poultry grower’s barn, following the
completion of a poultry growing cycle. The litter is removed by the grower, or by a Fibrominn
contractor, using a front-end loader or loader conveyor system. The litter removed from the

barn is loaded directly into trucks, and under normal conditions, is transported the same day to
Fibrominn. Fibrominn contracts with the trucking companies to transport the litter from
grower to Fibrominn. Ownership of the litter transfers from the grower to Fibrominn when the
litter is loaded into the truck at the poultry farm. The trucks transporting the litter to
Fibrominn are always covered. When trucks delivering poultry litter to Fibrominn enter the
plant, the delivered fuel is weighed on a truck scale, then the truck drives into the fully-
enclosed fuel hall of the power plant, where the poultry litter is off-loaded and stored prior to
combustion. The fact that the poultry litter is transported in covered trucks and off-loaded and
stored in the enclosed fuel hall preserves fuel quality by prohibiting weather-related moisture
uptake. Before trucks dump the poultry litter into the fuel storage pits within the enclosed fuel
hall, fuel samples are obtained for subsequent analysis to verify that the litter meets contractual
fuel specifications. Handling of poultry litter so as to preserve fuel quality and regular
sampling to verify fuel quality are clear indications that the poultry litter is being managed as a
valuable fuel product.

Storage prior to use must not exceed a reasonable time frame.

Storage of the poultry litter fuel used by Fibrominn does not exceed reasonable time frames. As
noted above, under normal operations, the litter is transported same-day from the poultry
grower’s barn to Fibrominn, with no intermediate staging or storage. The delivered litter is off-
loaded and stored within Fibrominn's totally enclosed fuel hall. During normal operations, the
litter is burned as a fuel within three days of its delivery to Fibrominn, which is notably shorter
than with almost all traditional solid and liquid fuels.

During Fibrominn plant outages, which are infrequent, the poultry litter removed from the
grower’s barn may have a staged delivery to Fibrominn. That is, the litter removed from a
poultry grower’s barn is temporarily stored at the transporter’s facility, either within a shed or
on a pad outdoors, then re-loaded and delivered to Fibrominn as soon as the plant comes back
on line. The duration of such staging is restricted to a maximum of one to two months,
specifically to ensure that the quality of the poultry litter fuel does not significantly degrade and
in order to minimize the potential for runoff-related environmental impacts that could occur

4
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with longer-term storage. The potential for fuel-quality degradation similarly limits the normal
duration of outside storage for some common, traditional fuels such as wood chips. In
addition, with the common practice of outside storage of traditional fuels such as coal and

wood chips, there is also the potential for environmental impacts resulting from storm water
runoff,

Importantly, Fibrominn does not accept any poultry litter that had been abandoned by the
poultry grower, transporters, or others to long-term outdoor storage piles. Such long-term
outdoor stockpiling of poultry litter would constitute discarding, in a manner analogous to
used tires that have been abandoned long term in “legacy piles,” rather than having been
managed in an established tire collection program.

The Material Must Be Adequately Contained so as to Prevent Releases to the Environment.

As previously stated, the poultry litter is always transported to Fibrominn in fully-covered
trucks and upon delivery to Fibrominn, is received, off-loaded, and stored in the fully-enclosed
fuel hall prior to combustion. These measures are specifically intended to prevent contact
between litter and the environment, hence, reducing the potential for impacts to the air, water
(from storm water runoff), or land (from spillage). With this practice there is less potential for
environmental contamination associated with storm water runoff with Fibrominn’'s handling
and storage of poultry litter fuel indoors, than would exist with standard outdoor storage of
traditional biomass fuels like wood chips. While not likely related to “contaminants” as defined
by the NHSM Rule, the potential for litter-related odor impacts is effectively reduced by
Fibrominn's use of covered trucks, as well as by having a totally-enclosed fuel
receiving/storage hall that is maintained under negative air pressure, as part of the original
plant design.

3.0 MEANINGFUL HEATING VALUE AND ENERGY RECOVERY -
40 CFR 241.3(d)(1) ii).

Another fuel legitimacy criterion required to be met is that the NHSM must have a meaningful
heating value and be used as a fuel in a combustion unit that recovers energy. In the preamble
to the amendments EPA made to the Final NHSM Rule on February 7, 2013, see 78 FR 26, p.9172,
EPA reiterated its use of a heating value benchmark of 5,000 Btu/1b as fired (which includes
moisture), to define a presumptively meaningful heating value. There, EPA specifically stated
that to meet “. . . the meaningful heating value legitimacy criterion, the material would need to
meet an “as fired”” heating value of 5,000 Btu/1Ib, or if lower than 5,000 Btu/1b, as fired, a person
would need to demonstrate that the [energy recovery unit] can cost-effectively recover
meaningful energy from the NHSM used as a fuel.” A material’s heating value inclusive of
moisture, as fired, is normally referred to as the material’s Higher Heating Value (HHV).
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Factors that can be considered in demonstrating cost-effective and meaningful energy recovery
were outlined by EPA in the rulemaking it promulgated on March 11, 2011, see 76 FR p.15,523:

¢  Whether the facility can realize a cost savings by not having to purchase significant amounts
of traditional fuels they would otherwise need to use

o  Whether they are purchasing the NHSM to use as a fuel
¢  Whether the NHSM the facility is using as a fuel can burn autogenously
s  Whether the energy produced is sold for a profit

The poultry litter that Fibrominn uses as a principal fuel has an “as fired” heating value
(measured as the HHV) that is less than the EPA benchmark of 5,000 Btu/lb. However,
Fibrominn has a strong commercial operating record demonstrating that, with its stoker boiler
system, it can combust poultry litter as the principal fuel autogenously (i.e., without using
supplemental fuel), in turn, recovering meaningful energy cost-effectively and with high
reliability, thus resulting in profitable sale of the energy. Poultry litter fuel is analogous to
traditional, green wood chips as a fuel in this regard. Both poultry litter and green wood chips,
as fired, have high moisture content. The higher moisture content of poultry litter and green
wood chips reduces the heating value of the material, compared with the same materials if
dried. Even though green wood chips and poultry litter have significant moisture content, one
can achieve meaningful heat recovery and profitable energy sales using either fuel material,
despite both fuel materials having heating values that are below the 5,000 Btu/Ib benchmark.

The bases for establishing that Fibrominn's poultry litter fuel has a meaningful heating value
and is combusted to achieve cost-effective, meaningful energy recovery are documented in
further detail below.

Poultry litter is more cost-effective.

As discussed above under “managed as a valuable commodity,” Fibrominn procures its
principal fuel, poultry litter, under contract from the poultry producers who generate it. About
75% of Fibrominn’s poultry litter fuel supply is procured under long-term contracts. Currently,
the typical long-term contract price for the poultry litter fuel (which is proprietary) is
significantly less than for green wood chips, the presumptive replacement traditional fuel.
Hence, poultry litter is a more cost-effective fuel for this particular biomass power plant
location than are wood chips.

Poultry litter is purchased as a fuel material.

As discussed above, Fibrominn procures all its principal fuel, poultry litter, under contract, and
all the litter supply contracts include a fuel specification. Deliveries of poultry litter fuel to
Fibrominn are regularly sampled and tested for conformance with the fuel specification.
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Hence, the poultry litter is procured under contract specifically as fuel material and the material
is regularly tested to ensure adequate fuel quality.

Poultry litter burns autogenously. / Energy produced is sold for a profit.

The Fibrominn Biomass Power Plant is the only large, grid-connected power plant in the U.S.
that is specifically designed to use poultry litter as the principal fuel. The Fibrominn facility
uses a standard spreader-stoker grate boiler system, with design enhancements to enable
efficient firing of poultry litter as the principal fuel. The Fibrominn facility was both designed
and permitted to fire up to 100% poultry litter autogenously (self-supported combustion,
without supplemental fuels). Propane is used as a fuel at Fibrominn, but only during boiler
startup and shutdown, as is normal practice with similar boiler systems fueled with traditional
biomass fuels such as wood chips. Spreader-stoker boiler systems in general, including
Fibrominn's, are also capable of energy recovery using a wide variety of traditional solid fuels
and also other solid fuel materials that are classified as NIHISMs. While the Fibrominn facility is
designed to burn up to 100% poultry litter, the intent in practice was to use poultry litter as the
principal fuel, and use vegetative biomass as the secondary fuel. When the Fibrominn facility
was being designed, a number of different vegetative biomass materials were specifically
evaluated for design purposes to serve as the secondary fuel materials, including wood chips,
corn stover, oat hulls, alfalfa stems, distillers dried grain (DDG), and switchgrass.

Historically since startup in 2007, Fibrominn has successfully fired poultry litter as the principal
fuel, co-fired with green wood chips as the normal secondary biomass fuel. Again, propane
supplemental fueling does not take place, except for boiler startup and shutdown. Typically,
the poultry litter fraction versus wood chips exceeds 50%, has often exceeded 60% historically,
and has been as high as 75% poulfry litter. The specific fuel mix of poultry litter and secondary
vegetative biomass at any given time is determined by market factors, for example, the current
availability and prices of poultry litter versus wood chips. The heating value for Fibrominn’s
poultry litter, as received, is typically within the range of 3,400 to 5,000 Btu/Ib, based on
extensive testing. While the heating value for poultry litter, as received, is less than EPA’s
presumptive benchmark of 5,000 Btu/Ib for meaningful heat recovery, poultry litter burns
autogenously in stoker boilers, and particularly at Fibrominn, when comprising the majority
fraction of the fuel mix of litter and wood chips. Green wood chips, a traditional fuel, similarly
has an HHV value that is less than the benchmark of 5,000 Btu /1b. EPA indicates a typical
heating value for wood chips, as received at 50% moisture, to be 4,500 Btu/lIb, see Us EPA, AP-42,
Section 1.6.1. While wood chips don’t meet the heating value benchmark, they are the dominant
type of biomass fuel utilized today for energy recovery. Despite not meeting the 5,000 Btu/Ib
benchmark, wood chips are well-recognized to burn autogenously in stoker boilers with
meaningful energy recovery. Poultry litter similarly has a heating value less than 5,000 Btu/1b,
but burns autogenously in stoker boilers with meaningful heat recovery.
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The Fibrominn plant sells the electric energy it produces to the electric utility company, Xcel
Energy. The commercial performance of the Fibrominn plant for the most recent three years of
operation (2010, 2011, 2012) is illustrated in the table below, indicating the tonnage of poultry
litter combusted, the amount of power sold, and the high capacity factors achieved by the plant.
Clearly, the performance data demonstrate that when using poultry litter as the principal fuel
(~ 350,000 to 450,000 tons per year), the Fibrominn plant recovers meaningful energy, and that
energy is recovered cost-effectively and with high reliability, enabling profitable sale of the
energy.

Fibrominn - Net Power Generation with Poultry Litter as the Principal Fuel

Year | Poultry Litter Burned (TPY) | Net MWh Sold | Capacity Factor (%) | Availability Factor (%)

2012 344,900 442,522 ' 91.6 921
2011 412,700 430,080 89.3 92.3
2010 451,200 409,573 85.0 88.1

Finally, while the Fibrominn Plant is the only large grid-connected power plant in the U.S.
fueled principally with poultry litter, there are at least six other power plants in Europe that
have successfully generated power for sale using poultry litter as the predominant fuel (see
table below). This further illustrates that poultry litter fuel combustion can yield meaningful
energy recovery, enabling commercially-viable energy sales.

Poultry Litter Power Plants in Europe

Plant Location Capacity (MW) Date Commissioned
Eye Power Station (Suffolk, U.K.) 1.7 1992
Glanford Power Station (Lincolnshire, U.K.) 135 C 1993
Thetford Power Station (Norfolk, U.K.) 7 38.5 _ 1998
Fife (Scotland) 9.8 2001
Moerdijk (Netherlands) 7 36.6 2008
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40 COMPARABLE CONTAMINANTS LEVELS - 40 CFR § 241.3(d)(1)(iii).

US EPA Regulatory Background

The third legitimacy criterion for NHSM used as a fuel requires comparable contaminants
levels. That is, the NHHSM Rule requires that “the secondary non-hazardous material must contain
contaminants or groups of contaminants at levels comparable in concentration to or lower than those in
traditional fuel(s) a unit is designed to burn.”40 CrR § 2413w In revising the NHSM Rule since
2011, EPA has clarified the contaminants that must be considered when making contaminant
comparisons between secondary materials and materials that EPA deems to be traditional fuels.
EPA has also further evolved associated guidance regarding the bases on which contaminant
comparisons are appropriately made. Such regulatory information is summarized below, as is
relevant to the current contamination comparisons for the poultry litter material that Fibrominn -
uses as a fuel. '

Definition of Contaminant. The NHSM Rule, as amended by EPA in February 2013, defines
contaminants as all pollutants listed in Clean Air Act sections 112(b) or 129(a)(4), with certain
modifications. One relevant modification pertains to the elements chlorine (Cl), fluorine (F),

nitrogen (N), and sulfur (S). Those elements are included in the definition of contaminants for
making contaminant comparisons when they are precursors to the formation of the Section
112(b) or 129(a)(4) pollutants, HCI, HF, NOx, or SOz. The latter pollutants, however, are NOT
contaminants themselves for purposes of contaminant comparisons. ‘

Groups of Contaminants. The amended NHSM Rule revises the legitimacy criteria for
secondary materials used as a fuel to allow contaminants to be compared on either a
contaminant-by-contaminant basis or, where reasonable, on the basis of groups of
contaminants. The amended NHSM Rule and its preamble language addressed grouping of
contaminants as follows, 40 CFR § 241.3(d) and 71 FR, p.9146:

o The Rule indicated that contaminants could be grouped based on shared physical and
chemical properties as relate to combustion, including (but not limited to) volatility, the
presence of specific elements, and compound structure.

e One approach to grouping contaminants was given by EPA as: TOX, nitrogenated HAP,
VOCs, SVOCs, dioxins/ furans, PCBs, and radionuclides.

e EPA also noted, as another example, that the halogens, Cl and F, can be grouped as total
halogens.

o EPA noted clearly that “total metals” is not an appropriate grouping, because of the
disparity in volatility of various metals in the combustion environment, especially for
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mercury (Hg) which is highly volatile. EPA noted that metals can be appropriately grouped
as volatile, semi-volatile and low-volatile categories.

Contaminants in Manures. In the final NHSM Rulé issued in March 2011, EPA indicated
specific concern for N and Cl levels in manures as regards demonstrating comparable
contaminant levels. EPA stated that “levels of certain pollutants, such as nitrogen and chlorine,

in certain types of manure, as generated, may not be comparable to those levels found in

traditional fuels that otherwise would be burned. This is based on limited data....” [FR V76 N54,
P.15480 March 21, 2011]

Contaminant Comparative Statistics. The NHSM Rule, as amended by EPA in February 2013,
further addresses the appropriate bases for comparison of contaminant levels in a secondary

material with levels in a traditional fuel. To account for natural variability in contaminant
levels, the comparisons can be based on the full range of contaminant levels in traditional fuels,
provided such comparisons also consider the variability in the secondary material contaminant
levels. Preamble language to the amendments further indicates that one should not compare
the mean contaminant level of the secondary material with the upper end of the range of
contaminant levels for the traditional material. Rather, the comparisons should be based on
similar statistical data analyses, for example, comparison of means and standard deviations, or
comparisons of the statistical upper ends of the ranges.

Contaminant Information Sources. The NHSM Rule, as amended by US EPA in February 2013,
further addresses the appropriate data sources for information on materials contamination
levels, when making contaminant comparisons between secondary materials and traditional
materials. Contaminant testing by the petitioner is a legitimate data source; however, such

testing is not a requirement for making contaminant comparisons. Contaminant data may also
be obtained from the literature and other sources nationally. Expert knowledge of the specific
industry and secondary materials is also an acceptable basis for determining if contaminant
levels in a secondary material do or don’t exceed levels in traditional fuels.

Poultry Litter Composition as Relates to Contaminant Comparisons

Poultry litter is physically comprised of a mixture of only two components: poultry manure
and poultry bedding material, each of which is demonstrably a homogeneous biomass material.
The homogeneity of the poultry-manure and bedding-material components of the litter
contrasts with the heterogeneous composition of some other secondary materials used as a fuel,
such as municipal solid waste (MSW) and unsorted construction and demolition waste (C&D
waste).

The poultry litter combusted as a fuel at the Fibrominn plant includes both turkey litter and
“broiler chicken” litter. Broiler chickens are chickens raised for meat production. Turkeys and
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broiler chickens are raised on the floors of poultry barns. The barn floor is covered with poultry
“bedding material,”e.g., wood shavings. Poultry litter is the term used to describe the
accumulated mixture of bedding material and excreted poultry manure that is cleared from the
barn between bird growing cycles. Over the bird-growing cycle, typically several months, the
poultry litter loses moisture content as a result of both natural convection and forced ventilation
of the barn.

The manure and bedding material components of poultry litter are each further addressed
below, as regards their compositions and expected levels of contaminants.

Manure Component of Poultry Litter . Poultry manure is essentially grain that has been

biologically processed via digestion. Poultry feed is grain-based. The poultry litter used by
Fibrominn as a fuel comes from regional poultry growers whose poultry feed typically has the
following constituents, in descending order of composition fraction:

o Grains (corn, soybean)

o Processed grain (soybean meal, distillers grain, bakery meal)
e Dietary grit (bonemeal, ground shells)

e Dietary calcium and phosphorous nutrients

e Salt

The grain-based constituents of the poultry feed are all classified as clean cellulosic biomass
materials, as defined in the NHSM Rule and hence, are inherently low-contaminant materials.
Nothing about the digestion by poultry of those clean cellulosic materials imparts hazardous
contaminants or other regulated contaminants in significant quantity to the excreted manure
material, with the exception of two contaminants to be further discussed subsequently (nitrogen
and sulfur). The salt content of the poultry feed can impart a significant chlorine content to the
manure. The dietary grit and nutrients in the feed do not impart contaminants to the manure
in significant quantities. Besides poultry feed, poultry drinking water has the potential to
contribute small concentrations of chlorine to the manure, owing to water disinfection with
chlorine compounds. Some poultry growers add an arsenic-based anti-parasitic compound to
drinking water or poultry feed in small quantities and this can impart trace levels of arsenic to
the manure. Fibrominn concluded that the manure component of the poultry litter has the
potential to impart significant quantities of four contaminants: N, CI, 5, and arsenic (As).

Bedding Material Component of Poultry Litter. Bedding material used in poultry barns is
intended to mimic bedding conditions that birds establish in nature. For this reason, the
bedding material is a form of clean cellulosic biomass. The poultry litter burned by Fibrominn
as a fuel comes from regional poultry growers who use wood shavings and sunflower hulls as
the bedding materials, although materials such as sawdust and peanut shells are used in other
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parts of the country. The bedding-material component of the litter that Fibrominn uses as a
fuel is comprised entirely of materials that EPA has determined to be clean cellulosic biomass
materials. Accordingly, the bedding-materials component of poultry litter does not impart
contaminants to the poultry litter that differ in type or level from the contaminant types and
low levels that are inherently characteristic of clean cellulosic biomass.

Identification of Contaminants in Fibrominn's Poultry Litter that Warrant Numeric Versus
Qualitative Contaminant Comparisons

For Fibrominn’s pouliry litter, the contaminants that warrant numeric contaminant
comparisons versus those for which qualitative comparisons are appropriate and sufficient have
been identified based on:

¢ Review of the available laboratory analytical data on poultry litter contaminant levels,
including laboratory analyses commissioned by Fibrominn, as well as such data from the
literature.

e Fibrominn's extensive and unique experience in operating a 55MW biomass power plant
fueled principally with poultry litter, including Fibrominn’s knowledge of poultry growing
practices, poultry litter management practices, and poultry litter characteristics gained from
Fibrominn's direct interface with poultry growers while in the course of contracting poultry
litter fuel supplies.

Below, the contaminants present in Fibrominn's poultry litter are identified that are present at
levels sufficient to warrant numerical contaminant comparisons with levels present in
traditional fuels. Following that, the contaminants are identified for which qualitative
contaminant comparisons based on expert knowledge are sufficient to reasonably establish that
the contaminant is not present in Fibrominn’s poultry litter at a level higher than found in
traditional fuels.

Contaminants Warranting Numeric Contaminant Comparisons

Fibrominn has identified four contaminants for which its poultry litter fuel has the potential to
have contaminant levels that exceed levels in traditional fuels: nitrogen (N), chlorine (CI),
sulfur (S), and arsenic (As). Hence, explicit, numeric contamination comparisons have been
performed for each of those four contaminants. Further discussion of those four contaminants
follows.

Nitrogen (N) - Animal manures are highly organic materials that characteristically have a high
nitrogen content. As EPA has noted, animal manures can have elevated levels of nitrogen,
relative to traditional fuels. This is relevant because a high fuel nitrogen content implies the
potential for higher NOx emissions when the fuel is combusted.
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Chlorine (CI) - As EPA has noted, animal manures can have elevated levels of Cl, relative to
traditional fuels. Poultry litter has the potential to have higher Cllevels than many traditional
fuels, because chlorine compounds are present in the poultry diet (e.g., salt, chlorinated
drinking water). Furthermore, the Cl level in poultry litter can vary, depending on variations in
poultry diet. The Cllevel in poultry litter is relevant because higher fuel Cl content implies the
potential for higher HCl emissions when the fuel is combusted.

Sulfur (S) - Poultry litter has the potential to have higher sulfur levels than some traditional
fuels, because sulfur compounds are present in constituents of the poultry diet. This is relevant
because higher fuel sulfur content implies the potential for higher SO, emissions when the fuel
is combusted.

Arsenic Compounds (As) - Some poultry growers add a small amount of an arsenic compound
to poultry drinking water or poultry feed to prevent parasitic infections in the birds. The trend
in the poultry industry, however, is towards reduced use of arsenic compounds and the State of
Maryland is the first to be pursuing an outright ban. That said, because such arsenic
compounds remain in use, trace amounts of arsenic can be present in the poultry litter and can
potentially be emitted to the air when the poultry litter is combusted. Accordingly, the levels
of arsenic present in poultry litter have been compared numerically with arsenic levels present
in traditional fuels.

Contaminants Warranting Qualitative Contaminant Comparisons

Except for nitrogen (N), chlorine (Cl), sulfur (S), and arsenic (As) which were discussed above,

Fibrominn has determined that for all other contaminants and groups of contaminants, the
contaminant levels present in its poultry litter can be reasonably assumed comparable to levels
in traditional fuels. Examples of such other contaminants include halogens (other than Cl
addressed above), metals classified by volatility (other than As addressed above), volatile and
semi-volatile organic compounds, PCBs, and dioxin/furan precursors. Fibrominn has based its
determination of comparable contamination levels for pollutants other than N, Cl, S, and As on
its expert knowledge of the properties of poultry litter and poultry-growing practices.

With the exception of N, Cl, S, and As, it is reasonable to assume that Fibrominn’s poultry litter
does not have the potential to contain significant levels of any other regulated contaminant.
This conclusion is based on assessing the two components of poultry litter discussed above,
bedding material and excreted manure. It was noted previously that bedding material is
categorized by EPA as clean cellulosic biomass which is inherently low-contaminant material.
Also as noted, poultry manure derives from feed that is formulated mostly from grains and
processed grains, all of which EPA considers to be clean cellulosic biomass materials.
Therefore, with the exception of N, Cl, S, and As, qualitative assessment of contaminant levels
in poultry shows that Fibrominn’s poultry litter should contain no other regulated
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contaminants at levels that would be higher than levels present in traditional fuels. Nonetheless,
where data specific to poultry litter exist, Fibrominn has undertaken numerical contaminant
comparisons with traditional fuels for additional contaminants beyond N, C1, S, and As.

Finally, because potential concerns over mercury and dioxins/furans (“dioxin”) often arise
whenever an alternative fuel is combusted, further assessment was made for mercury and
dioxins/ furans. In the case of mercury, there were data available to make limited numeric
contaminant comparisons.

Fuels the Fibrominn Plant is Designed to Burn

As noted previously, EPA has stated that contaminant comparisons between a given secondary
material and traditional fuel materials can be made for any traditional fuel material that the unit
is designed to burn, whether or not the combustion unit is permitted to burn that traditional
fuel. In addition, EPA guidance indicates that “designed to burn” also considers the adequacy
of the fuel feed mechanism for getting the material into the combustion unit, as well as the need
to ensure that the material is well mixed during combustion and that the combustion
temperature is maintained within unit specifications. [78 FR 26, pp.9136, 9150]

The Fibrominn plant uses a standard spreader-stoker grate boiler system, with design
enhancements to enable firing poultry litter as the principal fuel (e.g., grate ash management).
The principal fuel, poultry litter, is mixed with secondary biomass in the enclosed fuel hall by
overhead hydraulic cranes. If necessary, the mixed fuel is minimally mechanically processed to
break down any clumps of material. The fuel is then moved using a standard conveyor belt into
the combustion unit.

While the Fibrominn plant was specifically designed to use poultry litter as the principal fuel,
its standard stoker combustion technology and simple fuel handling system, inherently enable
the combustion of a wide variety of solid fuel materials, as long as the fuel “particle size” is
adequately small. Stoker boilers are specifically noted for their fuel flexibility. Besides poultry
litter, the design of the Fibrominn plant would enable effective performance using the following
traditional fuels: solid fossil fuels (coal, petroleum coke), tire-derived fuel (TDF), and many
forms of “clean cellulosic biomass,” as defined by EPA. Examples of serviceable biomass fuels
include wood chips, crop residue (e.g. corn stover, alfalfa stems), and byproducts of ethanol
natural fermentation processes, notably distillers dried grains with solubles (DDGS).
Accordingly, Fibrominn has compared contaminant levels present in its poultry litter fuel with
contaminant levels present in the traditional fuels, coal, petroleum coke, TDF, woody biomass,
DDGS, corn stover, and alfalfa stems.
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Contaminant Comparisons

Fibrominn has assembled extensive test data on the contaminant levels present in poultry litter
for comparison with contaminant levels present in traditional fuels. Historically, to inform the
design effort for its power plant, Fibrominn had sponsored extensive testing of the poultry litter
generated regionally in Minnesota that now constitutes its fuel supply. Fibrominn has

supplemented its own substantial data base of the contaminant levels in poultry litter with
 additional data from the literature. These databases on contaminant levels in poultry litter are
summarized in Table 1, at the end of this letter.

Fibrominn prepared tabular comparisons between contaminant levels present in poultry litter
and contaminant levels present in a variety of traditional fuels as follows:

o Contaminants Present in Poultry Litter vs. Fossil Fuels (Coal, Petroleum Coke). Please refer
to Table 2.

o Contaminants Present in Poultry Litter vs. Tire-Derived Fuel (TDF). Please refer to Table 3.

e Contaminants Present in Poultry Litter vs. Clean Cellulosic Biomass (Wood Fuel, DDGS,
Corn Stover, Alfalfa Stems). Please refer to Table 4.

Results of the contaminant comparisons are presented below.

Nitrogen (N)

Manures, as highly-organic materials, are inherently high in N content. This includes poultry
manure, which is one of two materials of which poultry litter is comprised, the other being
bedding material (e.g., wood shavings). As shown in Table 1, the N content of poultry litter, as
received, averages about 3%, and ranges from approximately 1% to 6%. The N content for
Fibrominn's poultry litter (average and range) is slightly lower than the literature values of N in
poultry litter.

Comparing the N level in poultry litter (as received) with the N levels in traditional fuels
- (Tables 2 to 4), results in the following observations:

e The average N level in poultry litter (~3%) is higher than the average levels in coal (~1.5%),
TDF (0.36%), wood fuel (0.35%), corn stover (0.61%), and alfalfa stems (1.0%). However, the
average N level in poultry litter (~3%) is lower than the average level in DDGS (~5% dry
basis, ~4% as received). Note that Fibrominn tested DDGS to support design of the boiler,
and hence, considered DDGS specifically to be one of the biomass fuels that the plant would
be designed to burn. The Fibrominn test data for DDGS are included in Table 4.
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e The range of N levels in poultry litter (~1% to 6%) is consistent with the ranges in coal (~1 to
5.4%) and DDGS (4.5 to 5.5%), but greater than the range for pet coke (1% to 2.6%), TDF
(0.24% to 0.49%), and wood fuel (0.02% to 4%).

To summarize, the average N level in poultry litter is higher than in most traditional fuels,
except for at least one, DDGS, which has a higher average N level than poultry litter. However,
the range of N levels in poultry litter is consistent with those of both coal and DDGS. Notably,
DDGS is a biomass material the properties of which were tested and explicitly considered in the
design of the Fibrominn plant’s boiler system. Itis concluded that, on balance, considering
mean and range values of N, the N level in the poultry litter combusted by Fibrominn is
comparable to the N levels present in the traditional fuels, coal and DDGS.

In the specific case of Fibrominn’s poultry litter fuel and combustion system, “total nitrogen”
may not be an appropriate contaminant to utilize for the purpose of contaminant comparisons
with traditional fuels. Fibrominn's poultry litter material is demonstrated to have high N
levels, that while comparable to the traditional fuels, coal and DDGS, are numerically higher
than in most traditional fuels. However, functionally, the N level in poultry litter that is available
for conversion to NOx via combustion may not be higher than in additional traditional fuels
beyond coal and DDGS. EPA has made a case-specific determination that total N is not an
appropriate contaminant to consider in the specific case of a high-nitrogen organic material,
when that material is burned in a stoker boiler system equipped with a Low NOx firing system
that includes Low-NOx Burners and Overfire Air. EPA’s determination was in response to a
petition to EPA, in which the petitioner sought a non-waste determination for dried municipal
sewage sludge (biosolids) having a high N content of ~5% to 7% (dry basis), when the biosolids
are co-fired with coal in a stoker boiler. The petitioner had argued that most of the N in
biosolids is in the organic form (as ammonia, or converts to ammonia) and under the
combustion conditions commensurate with a Low NOx firing system (i.e., lower oxygen level
and lower flame temperature), the ammonia-related N will not convert to NOx, but rather, may
suppress its formation. The petitioner concluded that the organic N present in the biosolids is
not a contaminant, as it does not convert to NOx emissions during combustion. As summarized
below, EPA stated its concurrence that in the petitioner’s specific circumstances, total N is not
an appropriate contaminant to consider:*

“Regarding nitrogen, the processed biosolids have somewhat higher levels of total nitrogen than
coal. However, as you argue in your September 9, 2011 letter, tofal nitrogen is not an
appropriate way to assess this contaminant - in your specific situation — that will form NOx during
combustion. Specifically, you note that ammonia and organic nitrogen, which will be rapidly
converted into ammonia early in the combustion process, should not be considered as
contaminants provided the combustion unit has a Low NOx firing system (i.e., Low NOx burners
with Overfire Air). You also state that the majority of nitrogen in the processed biosolids is in fact
ammonia or organic nitrogen. Due to the oxygen-deficient nature and flame temperatures
characteristic of Low NOXx firing systems, introducing ammonia into the combustion chamber via
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the processed biosolids will actually reduce NOx emissions. This would happen as the ammonia
reacts with existing NOx - always present in some amount due to nitrogen's presence in air - to
form nitrogen gas and water. As such, we agree that total nitrogen is not an appropriate
contaminant to consider for your processed biosolids, but this finding only applies in situations
where the combustion unit receiving the fuel is equipped with a Low NOx firing system. This is
the case at [the petitioner’s combustion unit].”

* US BPA, 2012. Letter dated March 16, 2012 from James Berlow (EPA) to Fadi Mourad (DTEE) regarding biosolids
as a non-waste material under the 40 CFR Part 241 regulations.

Notably, Fibrominn believes that the conclusion EPA made above for combustion of biosolids in
a stoker boiler equipped with a Low NOx system also applies case-specifically to Fibrominn's

. combustion of poultry litter in the same type of combustion system. Like biosolids having a
high N content (5% to 7%, dry basis), poultry litter has a high N level (~1% to 6%, as received).
As with the biosolids case, the N present in the manure fraction of the poultry litter is mostly in
the organic form of N. In addition, as with the biosolids combustion case, Fibrominn combusts
its poultry litter in a spreader-stoker boiler equipped with the same Low NOx firing system; i.e.,
Low NOx burners plus Overfire Air. Hence, it is reasonable to assert that, as with the biosolids
combustion case, the organic N content of Fibrominn’s poultry litter is unlikely to convert to
NOx upon combustion. Accordingly, total N may not be an appropriate way to define N as a
contaminant in the case of Fibrominn's poultry litter combustion, for the same reason EPA
agreed this to be true for biosolids combustion in an analogous case-specific setting.

In conclusion, Fibrominn's poultry litter material is demonstrated to have high N levels;
however, on balance, those levels are comparable to the traditional fuels, coal and DDGS.

While comparable with N levels in coal and DDGS, the N levels in poultry litter are numerically
higher than in most traditional fuels. However, the N level in Fibrominn's poultry litter that is
available for conversion to NOx via combustion may not be higher than the N levels in some other
traditional fuels beyond coal and DDGS. This is because the N present in the manure
component of the poultry litter is largely in the organic form, which is unlikely to convert to
NOx in Fibrominn's specific combustion system, a stoker boiler equipped with Low NOx
burners and Overfire Air control. Hence, in the specific case of Fibrominn’'s poultry litter fuel
and combustion system, total N may not be an appropriate way to define N as a contaminant.

Chlorine (Cl

As shown in Table 1, the CI content of poultry litter, as received, averages about 0.4%, and
ranges from approximately 0.1% to 1%. The Cl content for Fibrominn's poultry litter (average
and range) is consistent with the literature values of Cl in poultry litter.
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Comparing the Cl level in poultry litter (as received) with the Cl levels in traditional fuels
(Tables 2 to 4), results in the following observations:

¢ The average Cl level in poultry litter (~0.4%) is higher than the average levels in coal
(~0.1%), pet coke (0.02%), TDF (0.11%), and wood fuel (0.026%), and marginally higher than
the average Cl level in DDGS, for which literature values for the average 'range as high as
0.3%. However, the average Cl level in poultry litter (~0.4%) is comparable with literature
values reported for the-average Cl level in corn stover (0.7%, 0.6%, 0.2%, dry basis) and
alfalfa stems (0.5%, 0.27%, 0.03%, dry basis).

¢ The range of Cllevels in poultry litter (~0.1% to 1%) is consistent with the ranges in coal
(ND% to 0.91%) and TDF (~0.01% to 0.7%). The range of Cl levels in poultry litter (~0.1%
to 1%) is marginally greater than in wood fuel (ND% to 0.54%, dry basis) and greater than
the range in pet coke (0.0007% to 0.3%). Literature data were not found regarding the ‘
ranges of Cl levels in DDGS, corn stover, or alfalfa stems. -

To summarize, the average Cl level in poultry litter is comparable with average levels found in
corn stover and alfalfa stems, which are materials that EPA includes under the category of clean
cellulosic biomass. In addition, the range of Cl levels in poultry litter is consistent with the
ranges for both coal and TDF. Itis concluded that, on balance, the Cl levels present in
Fibrominn’'s poultry litter fuel are comparable to levels present in four traditional fuels: coal,
TDF, corn stover, and alfalfa stems.

Fluorine (F)

As noted previously, fluorine (F) is one of the contaminants for which Fibrominn, based on
expert knowledge and experience with the composition and handling of poultry litter, has
determined that poultry litter is unlikely to contain significantlevels. The litter is comprised of
digested poultry feed and poultry bedding (clean wood shavings) and there is no known
mechanism by which significant amounts of fluorinated compounds would be present in those
materials.

The only data Fibrominn found on F levels present in poultry litter is the limited test data that
Fibrominn generated itself (14 tests total). As shown in Table 1, the Fibrominn poultry litter had
an average F level of 0.02% and a range of 0.01% to 0.05%. Except for coal and wood fuel,
Fibrominn has found little literature data on the ranges of F found in traditional fuel materials.
The limited test data available for poultry litter indicates that the F level in poultry litter,
although very small, may potentially be slightly higher than levels present in coal and wood
fuel (Tables 2 and 4). However, for poultry litter, wood fuel, and coal, the upper end of the
range of F concentrations is a very small amount in each case; i.e., all three materials have a
maximum concentration of F in the range of 0.013% to 0.05%. In addition, because of the
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limited F data available for poultry litter, the indicated differences in F levels for litter versus
coal and wood fuel may not be statistically meaningful. Finally, if the poultry litter is compared
with coal (Table 2) for the contaminant group, “halogens (Cl + F),” it is clear that the range of
halogen concentrations for poultry litter (~0.1% to 1%) is comparable with the range for coal
(ND% to 0.93%).

In conclusion, based on expert knowledge and experience with the composition and handling of
poultry litter, Fibrominn has determined that poultry litter is unlikely to contain significant
levels of F. Data are limited for assessing the average and range of F levels present in poultry
litter and in traditional fuels except for wood fuel and coal. An assessment of the limited
available data indicates that poultry litter and coal have comparable ranges for the contaminant
group, halogens, which includes both F and CL

Sulfur (S)

As shown in Table 1, the S content of poultry litter, as received, averages about 0.5%, and ranges
between approximately 0.13% to 1.1%. The S content for Fibrominn’s poultry litter (average
and range) is marginally lower than the literature values of S for poultry litter.

Comparing the S level in poultry litter (as received) with the S levels in traditional fuels (Tables
2 to 4), results in the following observations:

¢ The average S level in poultry litter (~0.5%) is lower than the average levels in coal (~1.36%),
pet coke (4.9%), and TDF (1.56%), and marginally lower than in DDGS (~ 0.6% to 0.8%).

o The range of S levels in poultry litter (0.13% to 1.1%) is less than the ranges in coal (~1 to
~6%), pet coke (~0.5% to ~8%), and TDF (0.9% to 2.8%).

Hence, the S level present in Fibrominn's poultry litter fuel is less than levels present in coal,
petroleum coke, and TDF, and is likely marginally lower than average levels in DDGS.,

Arsenic (As)

As discussed previously above, some poultry growers add a small amount of an arsenic
compound to pouliry drinking water or poultry feed to prevent parasitic infections in the birds.
Accordingly, trace amounts of arsenic can be present in the poultry litter and can potentially be
emitted to the air when the poultry litter is combusted. The most commonly used arsenic
compound for poultry parasite control had historically been Roxasone. An academic study
found that poultry litter from chickens receiving feed not containing Roxasone had arsenic
present in the litter at a concentration of ~1 ppm; while chickens receiving feed with Roxasone
had arsenic concentrations in the litter ranging from ~3 ppm to ~80 ppm.* Roxasone’s
manufacturer stopped distribution of the product to the poultry industry prior to 2012;
however, some poultry growers use another compound containing arsenic. Because some
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growers still use anti-parasite compounds containing arsenic, the levels of arsenic present in
poultry litter have been compared numerically with arsenic levels present in traditional fuels.

*Fisher, Daniel etal., University of Maryland, 2011. “The Environmental Concerns of Arsenic Additives in Poultry
Litter: A Literature Review,” December 1, 2011. Prepared in response to a.request from the Maryland General
Assembly.

As shown in Table 1, the arsenic content of poultry litter, as received, averages ~14 ppm in
general, and ranges between approximately 0.13 to 41 ppm. This is based on test data for
Fibrominn's poultry litter as well as on data from the literature. Note that the upper end of that
range of arsenic concentration is consistent with the upper end of the range cited above for litter
derived from chickens receiving Roxasone in their feed. Notably, the arsenic content for -
Fibrominn’s poultry litter is substantially lower than levels based on the literature. The Fibrominn
poultry litter tested to have arsenic levels averaging ~0.1 ppm and ranging from ~0.2 to

~3 ppm. Itis likely that the higher levels of arsenic in litter as taken from the literature are
reflective of levels tested when Roxasone was still in common use. The much lower arsenic
values found in Fibrominn’s poultry litter are consistent approximately with levels found in
litter resulting from poultry not receiving Roxasone. It is likely, however, that some poultry
growers supplying litter to Fibrominn still use an anti-parasite additive that contains some
arsenic, although not the additive, Roxasone.

Comparing the arsenic levels in poultry litter (as received) with the arsenic levels in traditional
fuels (Tables 2 to 4), results in the following observations:

e Considering the entire data base (Fibrominn data and literature values), the average arsenic
level in poultry litter (~14 ppm) is somewhat greater than in coal (~8 ppm), TDF (~4 ppm),
and wood fuel (~6 ppm). However, considering only the test data for the poultry litter used
as fuel at the Fibrominn plant, the average arsenic level (~1 ppm) is somewhat lower than
the average levels for coal (~8 ppm), TDF (~4 ppm), and wood fuel (~6 ppm).

¢ Considering the entire data base for poultry litter (Fibrominn data and literature values), the
range of arsenic levels in poultry litter (0.1ppm to 41ppm) is less than the ranges in coal
(~ND to 174 ppm) and wood fuel (ND to 298 ppm). For Fibrominn litter only, the range of
arsenic levels (~0.2 ppm to 3.2 ppm) is two orders of magnitude less than the ranges for coal
and wood fuel.

In summary, the arsenic level present in Fibrominn’s poultry litter fuel is less than levels
present in wood fuel and coal, and the arsenic level in poultry litter in general (considering
literature values), is comparable, on balance, with levels in wood fuel and coal.
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Merecury (H g}

There is no mechanism by which mercury compounds in significant quantities would be added
to the poultry feed or to the clean cellulosic biomass material that serves as bedding material.
Therefore, there is no basis apparent for expecting elevated mercury levels in the poultry litter.
While significant mercury levels are not reasonably expected in poultry litter, potential concerns
over mercury emissions often arise whenever an alternative fuel is combusted. Accordingly,
numeric contaminant comparisons were made with traditional fuels using the limited available
data for mercury levels in poultry litter.

Fibrominn had samples of poultry litter from three of its suppliers tested for mercury and the
results showed no mercury present at a detection level of 0.05 ppm. [Galbraith Laboratories, Inc.,
Laboratory Report to T. Walmsley, Fibrowatt LLC, dated May 23,2001] The actual level of mercury may be lower
than the non-detection level of 0.05 ppm, given that achieving even lower detection limits for
mercury, specifically in organic substrates, is technically challenging.

From Table 1, the literature values for mercury present in poultry litter are higher than for
Fibrominn's tested poultry litter. The literature values shown in Table 1 indicate an average
mercury concentration of 0.12 ppm for poultry litter and a range up to 0.25 ppm. From Tables
2 through 4, the upper end of the range of mercury levels in coal (1.0 ppm) and pet coke (0.5
ppm) is higher than for poultry litter (0.25 ppm), and the upper end of the ranges for TDF (0.33
ppm) and wood fuel (0.2 ppm) are about the same as poultry litter. It is concluded that the
mercury level present in Fibrominn’s poultry litter is likely non-detectable, and in any case, is
comparable with levels found in wood fuel and TDF.

Dioxins/Furans

The precursors for formation of dioxin are thought to be chlorine, certain combustion-related
organic compounds, and metal catalysts such as copper. The presence of chlorine in a fuel
material, in and of itself, is not a predictor of potential dioxin emissions. While poultry litter
contains chlorine, it does not have the required organic-compound or metal catalyst precursors
to form elevated levels of dioxin when the poultry litter is combusted in a modern power plant.
By contrast, for example, municipal solid waste does have all required precursors for formation
and emission of dioxins/furans when the material is combusted. Indicative of the fact that
poultry litter does not contain the requisite contaminant precursors for significant dioxin
formation are the results of dioxins/furans emissions testing recently performed at Fibrominn.
Testing performed in 2012 indicated the emission rate of Total Dioxins/Furans to be 0.12

ng / dsem @ 7% O2. [Eagle Mountain Scientific, Inc., Test Report to Fibrominn LLC, May 8-10, 2012] The tested -
emission rate is well below any EPA Section-129 Emission Guideline or Section 112 MACT
standard that is potentially applicable to the Fibrominn Facility. Notably, the very-low tested
emission rate was achieved at Fibrominn without the need to have incorporated dioxin-targeted
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emission controls (i.e., activated carbon injection) that are standard at municipal waste
combustors, for example.

Other Contaminants

As discussed previously above, with the exception of N, Cl, S, and As, Fibrominn believes that
its poultry litter contains no other regulated contaminants at levels that could potentially be
higher than levels present in traditional fuels. Fibrominn has reasonably based this conclusion
on its expert knowledge of poultry growing practices, poultry litter composition, and litter
handling practices. While Fibrominn believes this to be a sufficient contaminants comparison
demonstration for contaminants other than N, Cl, S, and As, it has nonetheless undertaken -
numerical contaminant comparisons with traditional fuels for additional contaminants, where
data specific to poultry litter was available to enable this. Limited data on contaminant levels in
poultry litter were also found to be available for a number of metals beyond the metals, arsenic
and mercury, already addressed above. Contaminants comparisons are summarized below for
those metals, based on the limited data available. Results corroborate Fibrominn’s qualitative
determination, based on expert knowledge, that contaminants besides N, Cl, S, and As are not
present in poultry litter at levels that are potentially higher than levels found in traditional

fuels.
Contaminant Comparisons for Metals Based on Limited Available Data
Metal Comparison of Pouliry Litter with Traditional Fuels (Tables 2, 3, 4) -
Arsenic (As) Contaminant comparison was made separately above.
Beryllium (Be) Contaminant comparison data not available for poultry litter.
Cadmium (Cd) Levels in litter are approximately comparable with coal, TDF, and wood.
Chromium (Cr) Levels in litter are less than for coal, pet coke, TDF, and wood fﬁel, based on Fibrominn data
for litter.
Range for litter is comparable to wood fuel based on literature values for litter.
Cobalt (Co) Levels in litter are less than for coal, TDF, and wood fuel.
Lead (Pb) Levels in litter are less than for coal, TDF, and wood fuel, based on Fibrominn data for litter.
Range for litter is less than for TDF and wood fuel based on literature values for litter.
Manganese (Mn) Levels for litter are less than for coal and TDF.
Mercury (Hg) Contaminant comparison was made separately above.
Molybdenum (MO) Contaminant comparison data not available for traditional fuels.
Nickel (Ni) Range for litter is less than for coal and pet coke, and comparable to wood fuel.
Selenium (Se) Levels for litter are less than in coal and are comparable, on balance, to levels in pet coke,
| TDF, and wood fuel.
Zinc (Zn) Levels for litter are less than in TDF (no comparison data available for other traditional
fuels).
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5.0 CONCLUSIONS

Fibrominn has demonstrated that its poultry litter fuel meets all requirements for EPA to grant
a non-waste determination under 40 CFR § 241.3(c). Specifically, Fibrominn has demonstrated
that its poultry litter fuel has not been discarded and that it meets the fuel legitimacy criteria at
40 CFR § 241.3(d) as well as the related criteria at 40 CFR § 241.3(c)(1).

-Fibrominn’s Poultry Litter is not discarded; is managed as a valuable fuel product; and has a
meaningful heating value for energy recovery.

The poultry litter that Fibrominn combusts as a fuel meets the legitimacy criterion for
“managed as a valuable commodity” and hence, is not discarded. The poultry litter is managed
specifically as a valuable fuel product from generation, through transport to Fibrominn, and
receipt and storage of the poultry litter at Fibrominn just prior to combustion. The poultry litter
is always procured from the poultry growers under contract and must meet a prescribed fuel
specification by contract. Fibrominn always pays the generator a price for the poultry litter fuel.
The poultry litter is always transported in fully-covered trucks and upon delivery to Fibrominn,
is received, off-loaded, and stored in a fully-enclosed fuel hall prior to combustion. These
measures are specifically intended to (1) preserve fuel quality by prohibiting weather-related
moisture uptake and (2) to prevent contact between litter and the environment, and the
resultant potential impacts to the air, water, or land. Under normal operations, the potential for
environmental impacts during poultry litter transport and delivery is arguably less than with
some traditional fuels such as wood chips and coal, which are routinely stored in piles outdoors
prior to combustion. During infrequent plant outages, poultry litter contracted by Fibrominn
may be temporarily stored at the transporter’s facilities, indoors or outdoors, then delivered to
Fibrominn when the plant comes back on line. The duration of such staged delivery is limited
to a maximum of one to two months, specifically to ensure that the quality of the poultry litter
fuel does not significantly degrade and in order to minimize the potential for runoff-related
environmental impacts that could occur with longer-term storage.

The poultry litter that Fibrominn combusts as a fuel meets the criterion for having a
“meaningful heat value” for energy recovery. The pouliry litter that Fibrominn uses as a
principal fuel has an “as fired” heating value (expressed as HHV) that is less than the EPA
presumptive benchmark of 5,000 Btu/1b for meaningful heat recovery. While the heating value
for poultry litter, as received, is less than EPA’s benchmark, poultry litter burns autogenously in
stoker boilers, and particularly at Fibrominn, when comprising the majority fraction of the fuel
mix of litter and wood chips (50% to 75% poultry litter). Since 2007, Fibrominn has established
a strong commercial operating record demonstrating that, with its stoker boiler system, it can
combust poultry litter as the principal fuel autogenously (without using supplemental fuel), in
turn, recovering meaningful energy cost-effectively and with high reliability, resulting in
profitable sale of the energy. With poultry litter as its principal fuel, Fibrominn has combusted
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350,000 to 450,000 tons per year of poultry litter as the principal fuel to generate over 400,000
MWh annually of electric power that is sold on the grid.

Contaminant levels in Fibrominn’s poultry litter are comparable to or less than levels in
traditional fuels.

As regards contaminant comparisons, EPA had expressed a generic concern regarding the
levels of nitrogen (N) and chlorine (Cl) present in manures compared with traditional fuels.
This would include the poultry manure component of poultry litter. Besides N and Cl,
Fibrominn determined that sulfur (S) and arsenic (As) also warranted numerical contaminant
comparisons with levels in traditional fuels. This determination was based on the fact that
sulfur is present in poultry diets (and hence, in excreted manure) and that some poultry
growers add an arsenic-based compound to poultry feed or water in small amounts to combat
parasites. Contaminant levels in Fibrominn’s poultry litter (as well as literature values) were
compared with contaminant levels present in traditional fuels that Fibrominn's stoker boiler
system is designed to burn: coal, petroleum coke, tire-derived fuel (TDF), wood chips, distillers
dried grain with solubles (DDGS), corn stover, and alfalfa stems. The levels of N, CI, S, and As
present in the poultry litter that Fibrominn burns as a fuel were demonstrated to be at levels
numerically comparable to or less than levels in traditional fuel materials. Summary
conclusions resulting from the contaminant comparisons made for N, CI, S, and As are
presented below:

Summary Contaminant Comparisons for Nitrogen, Chlorine, Sulfur, and Arsenic

Contaminant Comparison of Poultry Litter with Traditional Fuels (Tables 2, 3, 4)

Nitrogen (N) e The average N level in poultry litter is less than the average level in DDGS, a clean
cellulosic biomass fuel, as defined by EPA

e  The range of N levels in pouliry litter is comparable, on balance, with the ranges present in
the traditional fuels, coal and DDGS.

*  “Total N” may not be an appropriate way to define the contaminant for Fibrominn’s
pouliry litter. The organic N in the litter does not likely convert to NOx emissions when
the litter is burned in Fibrominn’s specific boiler type: stoker boiler with a Low-NOx
firing system.

Chlorine (CI) e The average Cl level in poultry litter is comparable with the average levels in corn stover
and alfalfa stems, which are clean cellulosic biomass fuels, as defined by EPA

e  The range of Cl levels in poultry litter is comparable with the ranges present in the
traditional fuels, coal and TDF.

Sulfur (S) e  The average S level in poultry litter is less than average values in the traditional fuels, coal,
petroleum coke, TDF, and comparable with average level in DDGS.

e The range of S levels in poultry litter is less than the ranges in the traditional fuels, coal,
petroleum coke, and TDF.
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Arsenic(As) ¢  Fibrominn's poultry litter has low levels of As compared with literature values for poultry
litter nationally.

o Awverage levels of As in Fibrominn's poultry litter are less than average values in the
traditional fuels, wood, coal, and TDF.

e The range of As values present in poultry litter in general (including literature values
nationally) is comparable, on balance, with the ranges for coal and wood fuel.

In addition to N, Cl, S, and As, Fibrominn also determined that its poultry litter contains no
other regulated contaminants at levels that would be higher than levels present in traditional
fuels. Fibrominn had reasonably based this conclusion on its expert knowledge of poultry
growing practices, poultry litter composition, and litter handling practices. While Fibrominn
believed its qualitative analysis to be sufficient, it nonetheless performed numerical
contaminant comparisons with traditional fuels for additional contaminants beyond N, CI, S,
and As, where data specific to poultry litter was available to enable this. Limited data on
contaminant levels in poultry litter were found to be available for mercury and a number of
other metals. Results of those contaminants comparisons corroborated Fibrominn's qualitative
determination, based on expert knowledge, that contaminants besides N, Cl, S, and As do not
have the potential to be present in poultry litter at levels higher than those found in traditional
fuels.

6.0 PRECEDENT NON-WASTE DETERMINATION

Under its delegated regulatory authority, the North Carolina Department of Environment and
Natural Resources (NCDENR) has made a case-specific determination in 2012 that poultry litter
is not a solid waste when used as a fuel in a combustion unit.# Prestage Farms, Inc. applied for
the non-waste determination for the poultry litter it plans to combust as a boiler fuel to recover
saleable energy at its feed mill in North Carolina. NCDENR determined that the poultry litter
in that case is not a solid waste when combusted because the poultry litter is “. . . . maintained
within the control of the generator, and meets the fuel criteria provided in 40 CFR 241.3(d)(1).”
The NCDENR determination that poultry litter meets the fuel legitimacy criteria is a directly
relevant precedent with regard to the application Fibrominn makes here for a non-waste
determination for its poultry litter fuel. While Fibrominn’s poultry litter fuel is not maintained
within the control of the generator, it was clearly demonstrated above that the litter has not
been discarded. Accordingly, because Fibrominn’'s poultry litter also meets the fuel legitimacy
criteria at 40 CFR 241.3(d), Fibrominn's poultry litter is a non-waste material, consistent with the
non-waste determination made by NCDENR for the Prestage Farms poultry litter.

When Prestage Farms performed its contaminants comparisons, the contaminant levels in its
poultry litter were reported on a dry basis, rather than on the basis EPA prefers and Fibrominn
used - an as-received basis. Because of the significant technical differences in reporting bases, it
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was not technically appropriate for Fibrominn to include Prestage’s poultry-litter contaminant
data in the literature data base when Fibrominn performed its contaminant comparisons.

# North Carolina Department of Environment and Natural Resources (NCDENR), 2012. Letter from Donald van der

* Vaart (DENR) to John Prestage (Prestage Farms) dated July 19, 2012, Subject: Applicability Determination No. 1887 -
Secondary Materials Determination. Accessed April 2013 at: '

http:/ / daq.state.nc.us/ permits/memos/ prestage %20farms % 20NHSM % 20determination. pdf

Fibrominn appreciates the Agency’s efforts in reviewing this application for a non-waste
determination. Please do not hesitate to contact me with any questions or should you need
further information to facilitate your review. My contact information is:

e Shiv Srinivasan, Fibrominn Plant Manager
(Shiv.Srinivasan@contourglobal.com; 320-297-0821).

Please also copy the following individuals on any email or written correspondence:

e David Minott, Arcb Environmental Consulting (david.minott@arc5enviro.com);
¢ Scott Knudson, Briggs and Morgan (SKnudson@Briggs.com).

Sincerely,

/2

Shiv Srinivasan,
Plant Manager
Fibrominn LLC

cc: MPCA via email -
¢ Trevor Shearen (trevor.shearen@state.mn.us)
e Richard Cordes (richard.cordes@state.mn.us)
e Steve Gorg (steven.gorg@state.mn.us)

Also -
¢ David Minott, Arc5 Environmental Consulting LLC (david minott@arc5enviro.com)
e Scott Knudson, Briggs and Morgan (SKnudson@Briggs.com)
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Table 1: Contaminant Levels in Poultry Litter
Fibrominn Poultry Litter- As Revd. (1999 - 2002) Literature - Poultry Litter - As Revd . Poultry Litter - As Revd.: Fibrominn™® and Literature®
Units | No. of Samples Average Range No. of Samples Average Range No. of Samples Average Range

N, S, Halogens

v/ [Nitrogen () % 11 2.63 1.02-4.36 - 1545 327 0732-593 1,656 323 0.732-5.93
Sulfur (S) % 111 0.38 0.16-0.70 1419 0.54 0133 -1.11 1,530 0.53 0133 -1.11

v Chlorine {(Cly % 109 038 ' 0.1-089 - . 0.63 0.318 - 0.97 118 0.40 0.1-0.97
Fluorine (F) % 14 0.02 0.01 -0.05 - - - 14 0.02 0.01 - 0.05
Metal Elements
Arsenic (As) ppm 7 1.13 0.22 - 3.16 9 23.5 13.5 -40.5 16 13.71 0.22 - 40.5
Beryillum (Be) ppm - - ' - - - - - - -
Cadmium (Cd) ppm - - - 16 146 0.068 - 4,39 16 146 0.068 - 4.39
Chromium (Cr) ppm 8 119 0.19 - 1.82 9 75 8.5-230 17 4027 0.19 - 230
Copper (Cu) ppm = - = 1447 278 17.1- 632 1,447 278 17.1 - 632
Lead (Ph) ppm 8 0.55 0.09-1.07 14 20 0.8-70 » Co1293 0.09 - 70
Manganese (Mn) ppm - - - 1,448 0.794 0.249 - 1.54 1,448 0.794 0.249 -1.54
Mercury (Hg) ppm 3 <0.05 <0.05 3 0.195 0.105 - 0.25 6 <0.123* <0.05 - 0.25
Molybdenum (Mo) ppm - - - 446 0.439 0.102 - 2.15 446 0.439 0.102 - 2.15
Nickel (i) ppm - - - 15 45 1.68 - 185 15 45 1.68 - 185
Selenium (Se) ppm 8 0.76 0.21 -0.99 3 0.00041 0.00034 - 0.00045 . 11 0.55 0.00034 - 0.99
Zinc (Zn) ppm - - ) - 1,454 346 76.9 - 664 1,454 346 76.9 - 664

References
IFibrominn Poultry Litter, As Received - Test Data Summary for N, S, Cl, and HHV (1999 to 2002)

*Fibrominn LLC, 2001, "Fibrominn Fuel Sampling and Testing Program - Metals Analysis on the As-Received Samples," April 1, 2001 gnd Galbraith Laboratories, "Laboratory Report” to
Fibrowatt LLC on

Tested Mercury in Poultry Litter Samples (05/23/2001)

?Barker et al,, January 1994 (Rev. 2001). "Animal and Poultry Manure Production & Characterization," Tables 61 and 71 combined. Accessed
March 2013 at http:/ /www.baencsu.edu/ programs/ extension/ manure/awm/ program/ barker/a&pmpére/cover_page_apmpdéec.html

“Non-detect values were included in calculating the average and range.
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Table 2: Contaminant Comparisons - Poultry Litter Versus Fossil Fuels

Poultry Litter - As Received Coal - Dry Basis® Pet Coke - Dry Basis®
Fibrominn Poullry Litter - As Rewd. (1999 - 2002) 12 Poultry Litter - As Rewd: FiI_'u'm:m'nn]"2 & Lilc;ralure3 All EPA ODAQPS EPA - Literalure
No. of No. of No. of
Unils Samples Average Range Samples Average Range Samples Average Range Range Average Range

N, S, Halogens

Nitragen (N) % 111 2,63 1.02 -4.36 1,656 323 0.732 -5.93 17,000 1.51 1.36 -54 - - 1.0-2.6
Sulfur (S) %o 111 0.38 0.16 - 0.70 1,530 053 0133 -1.11 17,000 1.36 0.074 - 6.13 - 4.87 0.54 - 7.91
Chlorine (CI) % 109 0.38 0.1 -0.89 118 040 01-097 17,000 0.099 ND - 0.908 - 0.02 0.0007 - 0.3
Fluorine (F) % 14 0.02 0.01 - 0.05 14 0.02 0.01 -0.05 17,000 0.006 ND-0.0178 = 0.001 -
Metal Elements

Arsenic (Asg) ppm 7 113 0.22 -316 16 13.71 0.22 -40.5 ) 17,000 8.2 ND -174 0.5 -80 - ND - 0.3
Beryillum {Be) ppm - - - - - - 17,000 19 ND - 206 01-15 - ND-15
Cadmium (Cd) ppm - - -- 16 146 0.068 - 4.39 17,000 0.6 ND -19 01-20 - 0.00005 - 0.1
Chromium (Cr) ppm 8 119 019 -1.82 17 40.27 0.15 - 230 17,000 134 ND - 168 0.5 - 60 5.0 -
Cobalt (Coj ppm - - - 4 0.0019 0.0014 - 0.0029 17,000 6.9 ND - 252 0.5-30 -- -
Lead (Pb) ppm § 0,55 0.09 - 1.07 22 12.93 0.09-70 17,000 8.7 ND -148 2-80 = 0.00008 - 0.6
Manpganese (Mn) ppm - - -- 1,448 0.794 0.249 -1.54 17,000 26.2 ND - 512 5.0- 300 - 24-40
Mercury (Hg) ppm 3 < 0.05 < (.05 6 <0:123* <0.05 - 0.25 17,000 0.09 ND - 31 0.02-10 0.05 0.001 - 0.5
§Molybdenum (Mo) ppm - -- - 446 0.439 0.102 -2.15 - - - - - -
Nickel {Ni) ppm - - - 15 45 1.68 - 185 17,000 215 ND - 730 0.5-50 - 200 - 500
Selenium (Se) ppin g 0.76 0.21-0.99 11 0.55 0.00034 - 0.99 17,000 34 ND -74.3 02-10 - ND-2.0
Zinc (Zn) ppm = > - 1,454 346 76.9 - 664 o » - o 0.0005 =

References

IFibrominn Poultry Litter, As Received - Test Data Summary for N, S, Cl, and HHV (1999 to 2002)

Fibrominn LLC, 2001. "Fibrominn Fuel Sampling and Testing Program - Metals Analysis on the As - Received Samples," April 1, 2001 and Galbraith Laboratories, "Laboratory Report”
to Fibrowatt LLC on Tested

Mercury in Poultry Litter Samples (05/23/2001)

*Barker et al., January 1994 (Rev. 2001). "Animal and Poultry Manure Production & Characterization," Tables 61 and 71

combined. Accessed March 2013 at

http:/ /www.bae.ncsu.edu/ programs/ extension/ manure/ awm/ program/ barker/a&pmpéec/cover_page_apmpéee.hitml

4EPA "Contaminant Concentrations in Traditional Fuels: Tables for Comparison." November 29, 2011.

STables 4.1 - 4.3. National Council for Air and Stream Improvement, Inc, (NCASI). 2005. Alternative Fuels Used in the Forest Products Industry: Their Composition and Impact on
Emissions. Technical Bulletin No. 0906. Research Triangle Park, NC: National Council for Air and Stream Improvement, Inc.
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Table 3: Contaminant Comparisons -- Poultry Litter Versus Tire-Derived Fuel

Poultry Litter - As Received

Tires - Dry Basis*

Fibrominn Poultry Litter - As Revd. (1999 - 2002) L2 Poultry Litter - As Revd.: Fibrominn'® & Literature’
Units | No. of Samples Average Range No. of Samples Average Rauge Average Range
N, S, Halogens
Nitrogen (N) % 111 2,63 1.02 -4.36 1,656 3.23 0.732-593 0.36 0.24 - 0.49
Sulfur (S) % 111 0.38 0.16 -0.70 1,530 0.53 0.133-1.11 1.56 0.86 -2.8
Chlorine (Cl) % 109 0.38 0.1-0.89 118 0.40 0.1-0.97 0.11 0.01 - 0.6483
Fluotine (F) % 14 0.02 0.01 - 0.05 14 0.02 0.01 - 0,05 0.001 -
Metal Elements
Arsenic (As) ppm Z 1.13 0.22 -3.16 16 13:71 0.22 -40.5 3.82 0.58 -17.52
Beryillum (Be) ppm - - -- - - - 0.03 0-017
Cadmium (Cd) pPpm - - - 16 1.46 0.068 -4.39 11 0.39-1.91
Chromium (Cr) ppm B 15 0.19-1.82 17 40.27 0.19 - 230 29.65 5.29-92.74
Cobalt (Co) ppm = = = 4 0.0019 0.0014 - 0.0029 253 105 - 400
Lead (Pb) ppm 8 0.55 0.09-1.07 2 12,93 0.09-70 70.65 22.76 -154.5
Manganese (Mn) ppm - = 2 1,448 0.794 0.249 - 154 460 63.2-1786
Mercury (Hg) ppm 3 <0.05 <0.05 6 <0123 <0.05-0.25 0.056 0.01-0.328
Molybdenum (Mo) ppm - = 446 0.439 0.102-215 = =
Nickel (Ni) ppm - - - 15 45 1.68 - 185 30.95 4.69 - 86.54
Selenium (Se) ppm 8 0.76 0.21-0.99 11 0.55 0.00034 - 0.99 0.71 0.0-40
Zinc (Zn) ppm - - - 1,454 346 76.9 - 654 14,501 12,000 - 24,400
References

Fibrominn Poultry Litter, As Received - Test Data Summary for N, 8, Cl, and HITV (1999

to 2002)

2Fibrominn LLC, 2001. "Fibrominn Fuel Sampling and Testing Program - Metals Analysis on the As - Received Samples," April 1, 2001 and
Galbraith Laboratories, "Laboratory Report" to Fibrowatt LLC on Tested Mercury in Poultry Litter Samples (05/23/2001)

®Barker et al., January 1994 (Rev. 2001). "Animal and Poultry Manure Production & Characterization," Tables 61 and 71 combined. Accessed
March 2013 at http:/ / www.bae.ncsu.edu/ programs/extension/manure/awm/ program/ barker/ a&pmpé&c/cover_page_apmpéc.html

Tables 3.1 - 3.4. National Council for Air and Stream Improvement, Inc. (NCASI). 2005. Alternative Fuels Used in the Forest Products
Industry: Their Composition and Impact on Emissions. Technical Bulletin No. 0906. Research Triangle Park, NC: National Council for Air and
Stream Improvement, Inc.
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Table 4: Contaminant Comparisons -- Poultry Litter Versus "Clean Cellulosic Biomass"
Pouliry Liller - As Received Wood & Biomass - Dry Basis * DDGS? - Dry Basis Corn Stover - Dry Dasis Alfalfa Stems - Dry
Fiisromirn Poulry Litter- A5 Rord (1999 - 2002) 2 Poultey Litter - As Rl - Fibrominn'® & Literature® All EPACAQPS  EPA - Literature Literature Husly
No. of No. of n Nov of No. of Samples Average Range
Units | Samples Average Range Samples Average Range Samples  Avaage  Range Range (vof. A/ref B.) fref Afref B.) (eef Afuek. B} Literahure Average Literature Average
N,
[Halogens 111 263 102436 1,656 an 0732-59 12,000 035  D2.046 0.02-3.95 32/4 4947 36”  45-54%/— 061%70.13% 100™/1.78™
Mitrogen. (M) % m 038 016-0.70 150 05 0133 -121" 12000 007 ND-061 ND - 087 32/4 061"/0.777 /064" 031 - 106"/~ oo®/o0” 0.02"/013%
z\l::;::,(cu :- 109 038 01-089 18 040 01-097 12,000 0% ND-DS54 ND-0.26 2/~ 018770.30" /013 o 0.60"/0.22'"7 0,23 70,724 0.03%/0.277 /050"
Fluorine (1) % 14 002 0.01 - 0.0 14 o 001 -0.05 12,000 D03 ND-0O128.  ND-0.03 V - = 5 =
Metal Elements Mo Date No Datn No Data
Arsenic (As) ppm .
i it b 7 1 0m-a16 1 1371 022- 105 12000 63 ND-28  ND-68
Cadmin (C) P i E ; :
Cheamium (Cr) ppm 12 = - - = 12,000 na ND-10 -
jCobalt (Co) prm = = = 16 146 0.068 - 4.39_ 12,000 a6 NB-17 ND- 2.0
Leadd (P ppm 8 12 0319-182 17 02 019 - 230 12,000 59 ND - 340 ND-130
Manganese (Mi) b + - = 4 0.0019 0.0014 - D.0029 12000 653 ND-213 ND-24
ercury (Hg) ppm & 053 009 - 107 2 129 009 -70 12000 45 ND-225 ND - 340
IMolybdenum (Mo) ppoy = & = L8 0.7 0.249 - 1.54 1200 3020 ND-15800 7.9 - B40
INickel (Ni) ppm hait <08 6 01 <005-025 12,000 om  ND-11 ND-0.2
Sclenium (Se) ppm B = s 0.439 010 - 215 o - - —
inc (Zn) ppm * i 5 15 &5 1.68- 185 12,000 28 ND -175 ND - 50
iz g G -um 1 055 000034 - 0.99 12,00 11 ND-9 ND-20
References

1Fibrominn Poultry Litter, As Received - Test Data Summary for N, 5, Cl, and HHV (1999 to 2002)

2Fibrominn LLC, 2001. "Fibrominn Fuel Sampling and Testing Program - Metals Analysis on the As - Received Samples," April 1, 2001 and Galbraith Laboratories, "Laboratory
Report" to Fibrowatt LLC on Tested Mercury in Poultry Litter Samples (05/23/2001)

3Barker et al., January 1994 (Rev. 2001). "Animal and Poultry Manure Production & Characterization," Tables 61 and 71 combined. Accessed March 2013 at
http:/ / www.bae.ncsu.edu/programs/extension/manure/awm/ program/barker/ a&pmpéc/cover_page_apmpézchtml

*EPA "Contaminant Concentrations in Traditional Fuels: Tables for Comparison." November 29, 2011.

SDistillers Dried Grains with Solubles (DDGS), which is a "byproduct of ethanol natural fermentation processes," defined by US EPA as a type of "clean cellulosic biomass."
éUniversity of Minnesota, 2005. "The Value and Use of Distillers Dried Grains with Solubles (DDGS) in Livestock and Poultry Feeds." Accessed at www.ddgs.umn.edu
"Morey, R.V. etal, 2009. "Fuel Properties of Biomass Feed Streams at Ethanol Plants." Applied Engineering in Agriculture, Vol. 25, No. 1, pp. 57 - 64.

8Jenkins, Bryan etal, 1985. "Thermochemical Properties of Biomass Fuels," California Agriculture, May-June 1985, Table 1.

“Fibrominn LLC, "Fibrominn Composite Fuel EvaluationBased on 50 MW Export and Average Fuel Characteristics," April 10, 2001. (Note: Data on As Received basis)
10Tilman, David et al., 2008. "Chlorine in Solid Fuels fired in Pulverized Coal Boilers - Sources, Forms, Reactions and Consequences: A Literature Review."
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Staniec, Carol

From:
Sent:
Teo:
Cc:

Subject:
Attachments:

Dear Carol,

David Minett [david.minott@archenviro.com])

Friday, January 10, 2014 4:50 PM

Staniec, Carol

Mooney, Susan; frevor.shearen@state. mn.us; richard.cordes@state.mn.us;
steven.gorg@state. mn.us; ‘Bradley J. Pecora’; grady.third@contourglobal.com; 'Mandy
Tenner'; david. minott@arc5enviro.com; 'Knudsan, Scett'; 'Robert Fraser'; *Chisom Amaechi’
FibroMinn Non-Wasie Petition Supplement

Fibrominn - NonWaste Suppimnt - 10Jan2014.pdf

As you know, Fibrominn LLC submitted to EPA Region 5 a petition for a case-specific non-waste determination under 40
CFR § 241.3(c) for the pbu[try fitter material that Fibrominn uses as the principal fuel at its biomass power plant operating
in Benson, Minnesota. When we discussed the petition in a telephone call on December-12, 2013, you had requested
Fibrominn to put its poultry litier contaminants data into a prescribed tabular format for which you provided a template.
Yout also asked Fibrominn to provide the rationale, should Fibrominn choose to assess certain contaminants subjectively
based on expert knowledge, rather than on the results of laboratory test data. Attached is a Supplement to Fibrominn’s
original non-waste petition, providing the infermation you regquested on December 12. '

Fibrominn appreciates your efforts to review these submissions and | look forward to our next update call, which we
scheduled for 10AM CST on January 31. In the meantime, please don’t hesitate to contact me with any questions.

Kindly confirm via email that you have received this Supplement. Thank you!

Sincerely,
Dave

David H. Minott, QEP, CCM
President and Principa!l Sonsultant

Arch Envirenmental Consulting, LLC
20 Rockwood Lane, Groton, MA D1450

+1 878 877 7718

Www.arcbenvire.com

david. minott@arcsenvire.com

Environmental Consulting to Management ~ Experience and Value




iR o - Arc5 Environmental Consulting, LLC

20 Rockwood Lane
Groton, MA 01450

Arcd
(978) 877-7719
T david.minott@arc5enviro.com

http:/fwww.arc5enviro.com

January 10, 2014

Ms. Carol Staniec

US EPA Region V

77 West Jackson Blvd
R19] ‘
Chicago, IL 60604-3590

Subject: Fibrominn Biomass Power Plant, Benson, MN - Poultry Litter Fuel
(MPCA Air Permit No. 15100038)

Supplement to Application for Non-Waste Determination Under 40 CFR Part 241.3(c)

Dear Ms. Staniec:

In response to your request of December 12, 2013, this letter provides supplemental information
pursuant to a non-waste petition submitted previously by Fibrominn LLC for its poultry litter
fuel. The supplemental information is provided below following a brief background discussion.

BACKGROUND

On July 1, 2013, Fibrominn LLC submitted to EPA Region 5 a petition for a case-specific non-
waste determination under 40 CFR § 241.3(c) for the poultry litter material that Fibrominn uses
as the principal fuel at its biomass power plant operating in Benson, Minnesota. Following a
telephone conversation you and I had on December 12, 2013 regarding EPA’s review of the
petition, you emailed me a request on that date for Fibrominn to summarize contaminant levels
in poultry litter, compared with contaminant levels in traditional fuels, using a prescribed
tabular format for which you provided the template. You also asked for Fibrominn to provide
the rationale, should Fibrominn elect to base the contaminants comparisons for certain
pollutants on its expert knowledge (allowable under the regulations), rather than on laboratory
sampling of the poultry litter. I agreed to complete the tables as quickly as possible, and we set
the date of January 31, 2014 for a subsequent telephone update discussion.

The table templates you furnished derived from a recent action in which EPA concurred with
Waste Management Inc. (WM)'s self-determination that the engineered fuel WM produces by
processing municipal solid waste is a non-waste material. The contaminant comparisons
prepared by WM to support its non-waste determination were notable compared with most
preceding non-waste determinations nationally in that the analysis by WM went beyond a
focus on contaminants such as nitrogen, sulfur, chlorine, and elemental metals, to include a
detailed assessment of specific volatile organic compounds (VOC) and semi-volatile organic



Ms. Carol Staniec ArcS Environmental Consulting, LLC
January 10, 2014

compounds (SVOC). As is discussed further below, while VOC and SVOC contamination of
municipal solid waste is clearly likely and warrants quantitative assessment, there is no similar
basis for expecting significant levels of such VOC or SVOC contaminants to be present in
poultry litter.

CHANGES TO THE ORIGINALLY SUBMITTED PETITION WITH THIS SUPPLEMENT

With very limited exceptions, all data and analyses presented in the requested tabular format in
this supplemental submission were previously presented in the original petition submitted on
July 1, 2013. Accordingly, there is only limited new information presented in this supplement.

~ The supplement represents mostly a reformatting of previously submitted data, but using the
requested tabular format template.

Conclusions in the Original Non-Waste Petition Do Not Change with this Supplement.

Conclusions presented in Fibrominn's original non-waste petition, including specifically with
regard to contaminants comparisons, have not changed with this supplemental submission. To
summarize, the conclusions of the original non-waste petition as regards contaminants
comparisons are:

s Inits original non-waste petition, Fibrominn identified four contaminants for which its
poultry litter fuel has the potential to have contaminant levels that exceed levels in
traditional fuels, warranting quantitative contaminants comparisons with traditional fuels:
nitrogen (N), chlorine (Cl), sulfur (S), and arsenic (As).

o Thelevels of N, Cl, S, and As present in the poultry litter that Fibrominn burns as a fuel
were demonstrated, based on sampling data from both Fibrominn’s poultry litter and on
literature values, to be at levels numerically comparable to or less than levels in traditional
fuel materials.

e Inadditionto N, Cl, S, and As, Fibrominn also determined that its poultry litter contains no
other regulated contaminants at levels that would be higher than levels present in
traditional fuels. Fibrominn reasonably based this conclusion on its expert knowledge of
poultry growing practices, poultry litter composition, and litter handling practices.
Fibrominn, nonetheless, performed additional numerical contaminant comparisons with
traditional fuels for contaminants beyond N, Cl, 5, and As, where data specific to poultry
litter was available to enable this comparison. Data on contaminant levels in poultry litter
were found to be available for a number of elemental metals, including mercury. Results of
those contaminant comparisons corroborated Fibrominn's qualitative determination, based

Arc5
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on expert knowledge, that contaminants besides N, CL S, and As do not have the potential
to be present in poultry litter at levels higher than those found in traditional fuels.

New Information Provided in this Supplement

Additional information supplied with this supplemental submission is summarized as follows:

1. The quantitative contaminants comparisons furnished with the original non-waste petition
have been re-formatted here using the table templates you have furnished.

2. New quantitative data became available and are presented here for two additional
elemental metals (antimony and beryllium), enabling comparison of levels present in
poultry litter versus traditional fuels.

3. New quantitative data have been included here for one specific VOC compound,
formaldehyde. A contaminants comparison was added for formaldehyde levels present in
poultry litter versus traditional fuels because some poultry growers add formaldehyde in
clinical doses to poultry feed to combat Salmonella disease, resulting in the potential for
residual formaldehyde to be present in the poultry litter above background levels.

COMTAMINANT COMPARISION TABLES

Attached, as listed below, are the contaminant comparison tables Fibrominn was requested to
complete. The format for these tables follows that of the templates you had furnished.

o Table 1A: Contaminant-by-Contaminant Comparison, Elemental Contaminants

s Table1B: Contaminant-by-Contaminant Comparison, HAP Compounds (i.e., VOC and
SVOC Compounds)

o Table2:  Contaminant Comparison, Low-Volatile Metals (LVM) Group
e Table3: Contaminant Comparison, Total Halogens Group

e Table4: Contaminant Comparison, Semi-Volatile Organic Compounds (SVOC) Group

The new data enabling quahtitaﬁve contaminants comparisons for antimony, beryllium, and
formaldehyde are included in the tables.

ArcS
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Table 1A: Contaminant-by-Contaminant Comparison, Elemental Contaminants

e This table compares the levels of chlorine (Cl), fluorine (F), nitrogen (N), sulfur (S), and the
individual elemental metals present in pouliry litter compared with levels in several
traditional fuels and clean cellulosic biomass fuels. For all elemental contaminants, the
levels present in poultry litter are shown to be comparable to or less than in the benchmark
fuels. With the exception of antimony and beryllium, discussed next below, all of the data
and contaminants comparisons included here in Table 1A had been previously supplied in
the original non-waste petition of July 1, 2013.

e Since Fibrominn's non-waste petition was originally submitted, relevant test data regarding
levels of antimony (Sb) and beryllium (Be) in poultry litter have become available in the
literature#. Those data indicate very low levels in poultry litter relative to traditional fuels.
The Sb and Be concentrations in Table 1A were not presented in Fibrominn’s original non-
waste application, so they represent newly submitted data here. The average Sb and Be
concentrations in this table are based on test results from 27 samples of pouliry litter (turkey
litter) obtained from poultry operations in three different locations in North Carolina since
2010. The average Sb and Be concentrations were reported on a dry weight basis.

# Letter dated July 19, 2012 from North Carolina Dept. of Environment and Natural Resources (NCDENR) to Prestage Farms
{J. Prestage), Subject: Applicability Determination No. 1887 - Secondary Material Determination . . ..” This letter granted a
non-waste determination to Prestage Farms for using regional poultry litter as a combustion fuel to generate energy.

Table 1B: Contaminant-by-Contaminant Comparison, HAP Compounds (i.e., VOC/SVQOCQC)

¢ Asnoted above, in its original non-waste petition, Fibrominn had identified four
contaminants for which its poultry litter fuel has the pofential to have contaminant levels
that exceed levels in traditional fuels: nitrogen (N), chlorine (Cl), sulfur (5), and arsenic
(As). As discussed further below, EPA had cited the potential for elevated levels of N and
Cl in manures (which would include poultry litter). Besides N and Cl, Fibrominn saw the
potential for elevated levels of S and As in poultry litter as well, because sulfur is a
component of the normal poultry diet and because some poultry growers add clinical doses
of As to pouliry feed to combat parasites. Accordingly, quantitative contaminants
comparisons between poultry litter and non-waste fuels were presented in the original non-
waste petition for N, Cl, S, and As.

e In the original non-waste petition, Fibrominn had also determined that for all other
contaminants and groups of contaminants, the contaminant levels present in its poultry
litter can be reasonably assumed to be comparable to levels in traditional fuels. Examples of
such other contaminants were cited in the oﬁginal petition to include “ . . . . halogens (other
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than Cl addressed above), metals classified by volatility (other than As addressed above),
volatile and semi-volatile organic compounds, PCBs, and dioxin/furan precursors.”
Fibrominn had based its determination of comparable contamination levels for pollutants
other than N, CI, 5, 'and As on its expert knowledge of the properties of poultry litter and
poultry-growing practices, as is specifically allowed by the Non-Hazardous Secondary
Materials (NHSM) Rule.

e There is specific rationale to support reliance on expert knowledge, rather than using
sampling data, to determine that the levels in poultry litter of all regulated contaminants
besides N, CL 5, and As, are comparable to or less than levels present in traditional fuels or
other EPA-designated non-waste fuels. The elements of that rationale are summarized
below.

a. EPA’s Data Base. EPA’s own review of contaminants present in manures, while citing a
general lack of data, identified no specific contaminants of concern besides N and CI.
Specifically, EPA has stated no specific concern over levels of organic compounds or
metals contaminants present in animal manure, including poultry litter. In determining
that animal manure “as generated” is a presumptive waste material when burned as a
fuel, EPA stated that “levels of certain pollutants, such as nitrogen and chlorine, in
certain types of manure, as generated, may not be comparable to those Ievels found in
traditional fuels . .. This is based on.limited data. . ..” [76 Fed. Reg. 15480 March21,2011]. EPA
did not cite any potential concern or uncertainties over levels present in poultry litter of
other specific contaminants or contaminant groups, e.g., VOC, SVOC, PCBs, '
dioxins/ furans, or elemental metals.

b. Expert Literature Information. The academic researchers at North Carolina State
University who prepared the arguably most comprehensive investigation conducted to
date of contaminant levels present in poultry litter did not include organic compound
contaminants in their analytical study (i.e., did not include VOC, SVOC, PCBs, or
dioxins/furans).* -

*Barker et al., January 1994 (Rev. 2001). "Animal and Poultry Manure Production & Characterization,” Tables 61 and 71
combined. Accessed March 2013 at

http:/ / www.baencsu.edu/programs/extension/manure/awin

Currently accessible at: http:/ /www.bae.ncsu.edu/ topic/animal-waste-mgmt/ program/ land-
ap/barker/a&pmpéec/cover_page_apmpé&c.himl

c. Expert Determination by Fibrominn. In its original non-waste petition, Fibrominn
determined that levels of all contaminants except for nitrogen (N), sulfur (S), chlorine
(C1), and arsenic (As), can be determined subjectively to be less than or comparable to
levels present in traditional fuels; basing this determination on Fibrominn’s expert
knowledge of poultry growing practices, pouliry litter composition, and litter handling
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practices. This specifically includes VOC, SVOC, PCBs, or dioxins/furans, for which
Fibrominn has identified no technical basis for expecting those compounds to be present
in its poultry litter fuel at levels exceeding levels present in traditional fuels.

Based on its expert knowledge of poultry growing operations and litter handling
practices, Fibrominn assessed the potential contaminant levels in each of the two
components comprising poultry litter: the excreted manure and the poultry bedding
material. Fibrominn noted in its original petition that poultry manure is simply digested
poultry feed, and that the feed is comprised mostly of grains and processed grains,
which EPA considers to be clean cellulosic biomass. Fibrominn, therefore, saw no
potential for contaminants o be present at elevated levels in the manure component of
litter, beyond N, S, Cl, and As. Regarding the other component of poultry litter, the
bedding material, Fibrominn noted that the bedding material (e.g., wood shavings) is
categorized by EPA as clean cellulosic biomass which is inherently a low-contaminant
material.

The relative homogeneity of the poultry-manure and bedding-material components of
poultry litter contrasts with the heterogeneous composition of some other secondary
materials used as a fuel. In Fibrominn’s original petition, it specifically contrasted
poultry litter with heterogeneous waste materials such as municipal solid waste (MSW)
and unsorted construction and demolition waste (C&D waste). This contrast is directly
relevant to EPA’s request for Fibrominn to explain its rationale for not testing poultry
litter for the VOC and SVOC compounds listed in Table 1B, as had been done by Waste
Management Inc. MSW by its nature is inherently a heterogeneous and highly-variable
mix of numerous, discarded materials, many of which are not identifiable via physical
inspécﬁon of MSW. It is reasonable to expect that among the innumerable discards
comprising MSW are quantities — sometimes significant “slugs” — of consumer products
that are specifically comprised of VOC and SVOC compounds (e.g., concentrated
quantities of solvents, pesticides, herbicides, adhesives, paints). Accordingly, it is
rational and arguably essential to base contaminant comparisons involving fuel
materials derived from MSW on laboratory test data that includes VOC and SVOC
compounds. Hence, it was appropriate for Waste Management Inc. to have based its
contaminants comparison for its MSW-derived fuel product on test data for individual
VOC and SVOC compounds, as well as for the SVOC contaminant group. However,
that precedent is not relevant in terms of Fibrominn's having to test its poultry litter for

. the presence of VOC and SVOC compounds. Fibrominn has adequately determined,
based on its expert knowledge, that for poultry litter (unlike MSW), there is no technical
basis for expecting either component of poultry litter - poultry manure (digested feed)
or bedding material (clean wood shavings), to contain VOC or SVOC compounds at
levels exceeding those in traditional fuels.
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Finally, because EPA has specifically requested Fibrominn to address VOC and SVOC
compounds in the pouliry litter, Fibrominn has investigated the potential for one
particular VOC compound, formaldehyde, to be present at elevated levels in poultry
litter. This was done because some pouliry growers add small amounts of
formaldehyde to poultry feed to combat Salmonella disease, and this means residual
formaldehyde could be present in the excreted manure. Because the doses are clinical
in scale and because formaldehyde readily degrades in the environment, the residual
amounts of formaldehyde present in the poultry litter would be expected to be very -
small. However, because formaldehyde could be present in poultry litter beyond
background levels, an explicit contaminants comparison was made for formaldehyde,
based on the limited test data available from the literature for both poultry litter and
traditional fuels. The formaldehyde contaminants comparison presented here in Table
1B is new data beyond that presented previously in Fibrominn’s original non-waste
petition. It is shown in Table 1B specifically for formaldehyde that levels present in
poultry litter where the poultry feed contained clinical doses of formaldehyde are less
than in Clean C&D Wood and Resinated Wood, and comparable to levels in
Wood/Biomass.

Table 2: Contaminant Comparison, Low-Volatile Metals (LVM) Group

o Data comparison for the LVM Group is unnecessary, because contaminant levels were
shown in Table 1A to be comparable to or lower than in traditional or non-waste fuels on an
element-by-element basis. )

Table 3: Contaminant Comparison, Total Halogens Group

e Data comparison for the Total Halogens Group is unnecessary, because (1) contaminant
levels were shown to be comparable to or lower than in traditional or non-waste fuels for
chlorine (Cl) and fluorine (F) individually in Table 1A, and (2) from Table 14, it is clear that
chlorine heavily dominates over fluorine in the Total Halogen Group for poultry litter
(fluorine is a minor contributor to the Group-total contaminant levels).

Table 4: Contaminant Comparison, Semi-Volatile Organic Compounds (SVOC) Group

e Fibrominn, based on its expert knowledge of poultry growing operations and poultry litter
- handling practices, has determined that VOC and SVOC compounds individually and as
contaminant groups, are not present in poultry litter at levels above those present in
traditional fuels. The rationale for that determination is detailed within the discussion of
Table 1B, above.
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Fibrominn appreciates your efforts in reviewing Fibrominn’s non-waste petition and this
supplement. Please do not hesitate fo contact me with any questions or should you need
further information to facilitate your review.

Please also copy the following individuals on any email or written correspondence:

e Brad Pecora, Fibrominn LLC (bradley.pecora@contourglobal.com);
e Grady Third, Fibrominn LLC (grady.third@contourglobal.com);
o Scott Knudson, Briggs and Morgan (SKnudson@Briggs.com).

Sincerely,

Klorcd AL P20, S~
David H. Minott, QEP, CCM 978-877-7719; david.minott@arcSenviro.com

President
Arc5 Environmental Consulting, LLC

Attachments: Tables 1A,1B, 2,3, and 4

cc: MPCA via email -
e Trevor Shearen (trevor.shearen@state.mn.us)
e Richard Cordes (richard.cordes@state.mn.us)
e Steve Gorg (steven.gorg@state.mn.us)

Also - ‘

e Brad Pecora, Fibrominn LLC (bradley.pecora@contourglobal.com)

e Grady Third, Fibrominn LLC (grady.third@contourglobal.com)
e Scott Knudson, Briggs and Morgan (SKnudson@Briggs.com

Arch

t



Attachment

Table 1A: Contaminant-by-Contaminant Comparisen, Elemental Contaminants! 2

22008
1833% ’ 300% Comparable to stover and alfalfa {(data
. 1000 - ND - ’ 2300%, i e ND - 7- 100 -
Chiorine (C1) ppm 4000 9700 259 =400 30002:, 5000 2700:; 992 9080 3000 6483 avg.)
1306 7200 5000 Comparable to coal (data range)
_ 100 - ND - ND - Compar{ibl:e to wood, within s.tat.istical
Fluorine {F) ppm 200 500 2.4 300 NoData | NoData Ne Data 64.0 178 NoData | NoData | uncertainties (datarange) Limited data
available,
36000%
. 7320 - 200 - e | 13008, 10000, 13600 - 10000 - 2400 - Lower than DDGS (data avg.)
Nitregen (N) ppm | 32300 | 503p9 | 3460 | 39509 j;gggs; 6100% 17s00 | 9% | sa000 | 26000 | 4900 Comparable to coal (data range)
6100%
1330 - ND - py 1008 2008, 740 - 5400 - 8600 - Lower than coal, coke, TDF {data range)
Sulfur (5) ppm | 5300 mico |7 Lezoo | 53000 | 100 1300 | 13580 | 61300 | 79100 | 28000 | and lower than DDGS and coal (data avg )
MetalElements S S — e L : - : N ~
Antimony (Sb) | ppm | <0.605 | -- 0.9 | ND-26|NoData | NoData | MNoData | 1.7 | ND-10 | NoData | NoData gggr,“;’a"ab‘e to wood & coa {data
Litter lower than wood & coal {data
. 13.7, 0.22 - ND - ND - ND- [ 0.58- range}
Arsenic (As) ppm 1.13¢ 40.5 6.3 298 NoData | NoData No Data 8.2 174 0.3 17.52 Fibrominn litter lower than wood
: {data avg.)
. : ND - ND - ND - Comparable to wood; less than coal
125 | -- . - D D . ’
Beryllium (Be) ppm <0.12 0.3 ND - 10 | NoData No Data No Data 1.9 | 206 1.5 0.17 (data avg.)
. 0.068 - [ ) .39 - | Lower than wood & coal; comparable
Cadrmium (Cd) ppm 1.46 4.39 0.6 ND - 17 | NoData | NoData No Data 0.6 ND-19 | < 0.1 1.91 to TDF (data range)
- 0.19 - ND - ND- 5.29 - Comparable to wood and coal (data
Chromium (Cr} ppm 40.27 230 5.9 340 No Data No Data No Data 13.4 168 No Data 92 74 range)
. 0.001 - ND - ND - 105 - Lower than wood, coal, TDF (data
Cobalt {Co) ppm 0.002 0.003 6.5 213 No Data No Data Ne Data 6.9 25.2 No Data 400 avg. and/or range)
0.09 -. ND - ND - 22.76 - § Lower than wood, coal, TDF (data
Lead (Pb) ppm 12.93 goz ! 4.5 iz@g No Data No Data No Data 8.7 148 < 0.6 164.5 range)
.249 - - ND - 2.4- 63.2 - Lower than wood, coal, TDF;
Manganese (Mn) | ppm 0.794 1.54 302 15800 NoData | NoData Mo Data 26.2 512 4.0 1786 comparable to coke (data range)
0.05 - 1 ND - ) ND - 0.001 - | 0.01 - Lower than woed, coal; comparable
Mercury (Hg) | ppm | <012 | o5y 1 0.03 | 44 NoData | Nobaa | Nobawa ] 0.09 | 34 0.5 | 0.328 | to coke, TDF (data range)
\ o 1.68 - ND - ND - 200 - 4.69 - Lower than woad, coal, coke (data
Nickel {Ni} _ ppm 45 185 2.8 540 NoData | NoData No Data - 1.5 730 500 86.54 range)
: ND - ND - ND - 0.0 - Lower than wood & coal; comparable
Selenium (Se) ppm | 0.35 <0.99 1 1.1 9.0 NoData | NoData No Data 3.4 74.3 2.0 4.0 to coke, TDF (data range)




Notes and References

Table 1A: Contaminant-by-Contaminant Comparison, Elemental Contaminants

Notes:
1,

NOTE: At the request of EPA, this tabular summary is submitted as a supplement to Fibrominn’s original non-waste application to US EPA Region 5; l.e., Letter dated July 1, 2013 from
Fibrominn LLC to US EPA Region 5 (S. Hedman), Subject: “Fibrominn Biomass Power Plant, Benson, MN — Poultry Litter Fuei, Application for Non-Waste Determination under 40 CFR Part
241.3(ck.”  Poultry litter is comprised of only two components: digested poultry feed and poultry bedding, which is clean celiulosic biomass such as wood shavings. In its original non-waste
application, Fibrominn determined that levels of elementat metals, except for arsenic (As), are subjectively determined to be less than or comparable to levels present in traditional fuels,
basing this determination on Fibraminn’s expert knowledge of poultry growing practices, poultry litter composition, and litter handling practices. Nonetheless, in the criginal application,
Fibrominn supplemented this subjective expert determination with guantitative contaminant comparisons for the individual metals, where test data were avallable to enable this.
Except for antimony (Sb) and beryllium (Be), all data presented here in Table 1A had been previously provided to EPA in Tables 1 - 4 of Fibrominn’s original non-waste application to EPA.
antimony and beryllium are further addressed in Note 5, below.
Concentrations (ppm) for poultry litter ara for the material on an “as-received” basis, as is technically correct for purposes of this analysis. Concentrations for all other fuel materials are
literature values and were availatle only on a dry-weight basis.
Averages and ranges for poultry litter are based on poultry litter test data; For N and $, based on > 1,5G0 tests (i.e., 100 Fibrominn litter tests, plus > 1,400 tests from literature}; for I,
based on 118 iftter tests (109 Fibrominn, 9 literature); for F, based on 14 tests (all Fibrominn litter); for elemental metals, based on Fibrominn and literature test data, ranging from 6 to 1,454
tests, depending on the particular metal. Specific references foliow for the poultry litter test data (except antimony and beryllium; see Note 5 below), both Fibraminn test data and literature
values:

»  Fibrorninn Poultry Litter, As Received - Test Data Summary for N, S, Cl, and HHV (1999 to 2002)

*  Fibrominn LLC, 2001, "Fibrominn Fuel Sampling and Testing Program - Metals Anan'ys:s on the As-Received Samples,” April 1, 2001 and Golbraith Laboratories, "Laboratory Report” to

Fibrowuatt LLC on Tested Mercury in Poultry Litter Samples (05/23/2001)
e Barker et al., January 1994 (Rev. 2601}, "Animal and Pouiltry Manure Production & Characterization,” Tables 61 and 71 combined. Accessed March 2013
at http://www.bae.ncsu.edu/pragrams/extension/manure/awm/program/barker/a&pmpc/cover_page_apmp&e.html

Reference for Antimony (Sk) and Beryllium(Be) in poultry litter. Since Fibrominn's non-waste petition was originally submitted (see Note 1 above), relevant test data regarding levels of
antimony {Sh} and beryllium {Be) in poultry litter have become available in the literature, and the data indicate very low levels relative to traditional fuels. The Sb and Be concentrations in
this table were not presented in Fibrominn’s original non-waste application, so they represent newly submitted data here. The average Sh and Be concentrations in this table are based on
test results from 27 samples of poultry litter {turkey litter) obtained from poultry operations in three different locations in Nerth Caralina since 201G, The average Sh and Be concentrations
were reported on a dry weight basis. Data reference: “Letter dated July 19, 2012 fram North Carolina Dept. of Environment and Natural Resources (NCDENR) to Prestage Farms (4,
Prestage), Subject: Applicability Determination No. 1887 — Secondary Material Determination , , ..” This letter granted a non-waste determination to Prestage Farms for using regional poultry
litter as a combustion fuel to generate energy.
The average arsenic concentration of 1.13 ppm is based on sampling of Fibrominn’s litter only (7 samples), and is an order of magnitude less than the average arsenic level of 13.7 ppm,
which is based on literature values. The average arsénic level in Fibrominn's {itter is comparable with the average level in Wood/Biomass.
Ranges and averages for Wood & Biomass Materials and Coal are from a combination of EPA data and litarature sources, as presented in EPA document Contaminant Concentrations in
Traditiona! Fuels: Tables for Comparison, November 29, 2011, available at www.epa.gov/epawaste/nonhaz/define/index.htm.
DDGS {Distillers Dried Grains with Solubles), corn stover, and alfzifa stems are all defined by EPA to be “clean celiulosic hiomass.” Multiplé average values are shown for the chlorine {Cl),
nitrogen (N}, and sulfur ($) concentrations present in these materials. The multiple average values were drawn from different literature sources and from limited testing performed in the
past by Fibrominn. Specific references for the reported data averages are as follows:
+  Ba- Morey, R.V. et al., 2009. "Fuel Properties of Bicmass Feed Strearns at Ethanol Plants.” Applied Engineering in Agriculture, Vol. 25, No. 1, pp. 57 - 64.
s 8b-Jtenkins, Bryan et al., 1985. "Thermochemical Properties of Biomass Fuels," California Agriculture, May-iune 1985, Table 1.
*  8c- Fibrominn LLC, "Fibrominn Composite Fuel Evaluation Based on 50 MW Export and Average Fuel Characteristics,” April 10, 2001. {Note: Data on As Received basis)
e 8d - University of Minnesota, 2005. “The Value and Use of Distillers Dried Grains with Sclubles (DDGS) in Livestock and Poultry Feeds." Accessed at www.ddgs.umn.edu
s Be-Tilman, David et al., 2008, "Chiorine in Solid Fuels Fired in Pulverized Coal Boilers - Sources, Forms, Reactions and Consequences: A Literature Review."
Pet coke and tire-derived fuel (TDF} are defined as non-waste fuels by EPA. Ranges for the chlorine {Cl), nitrogen {N), and sulfur (S) concentrations present in these materials are litarature
values. The spacific reference for the range values of CI, N, and S presented for pet cocke and TDF is: National Council for Air and Stream Improvement, Inc. (NCASI). 2005, Alternative Fuels
Used in the Forest Products industry: Their Composition and Impact on Emissions. Technical Bulfetin No, 0906, Tables 3.1-3.4. Research Triangle Park, NC.




Attachment

Table 1B: Contaminant-by-Contaminant Comparison, HAP Compounds’

' Comparab(e fo traditionél fu'els, based on expert,

knowledge'.
Ethyl benzene ppm Ne Data No Data No Data Mo Data | No Data No Data 0.7-5.4
Quantitative data for poultry litter unavailable.
Less than Clean C&D Wood and Resinated Wood, deemed non-
waste fuet materials by EPA (basis: data ranges). Comparable,
5.8 <200 ¢ ® approximately, with Wood/Biomass, within the statistical
3 -0 - 6- . 4 - 1508 urren No Data uncertainties of limited data bases (basis: data range).
Formaidehyde ppm | 30.4%, 46.8° 1.6-27 1363 3.4 < 100 Future®
The comparative results are based on the limited available test data for
both poultry litter and the comparative non-waste fuel materials.
Isopropylbenzene pPpm No Data Mo Data No Data No Data | NoData No Data No Data
{Cumene)
Methylene chloride ' ppm Mo Data No Data Mo Data NoData | NoData No Data No Data
Styrene ppm | MNoData No Data Mo Data NoData | NoData No Data 1.0-26 | Comparable to traditionat fuels, based on expert
; knowledge'. )
Tetrachloroethylene ppm No Data No Data No Data NoData | NoData No Data No Data
Toluene ppm No Data No Data No Data Ne Data | NoData No Data 8.6-56 Quantizative data for poultry litter unavailable.
Xylenes ppMm No Data No Data No Data NoData | NoData No Data 4,028
pEM No Data No Data No Data NeData | NoData No Data ND - 38

21 Additional VOC

. .tdﬁ}bér.able“td traditional f”l.je'tﬂs',' 'Eased on éﬁcpert

: knowledge'.

Bis(2-ethylhexyl) ppm No Data No Data ND - 26 No Data | NoData No Data No Data g

phthalate (DEHP) o ) )
Quantitative data for poultry litter unavailable.
Comparable to traditional fuels, based on expert
knowledge'.

PAHS ppm No Data No Data ND - 298 | NoData | No Data Mo Data 14 - 209G
Quantitative data for pouitry Hiter unavailahle,
Comparable to traditional fuels, based on expert
knowledge'.

13 Additional SVOC ppm No Data Mo Data ND - 10 | NoData | NoData No Data No Data

Quantitative data for poultry litter unavailable.




References

Table 1B: Contaminant-by-Contaminant Comparison, HAP Compounds

Notes;

1. NOTE: At the request of EPA, this tabular summary is submitted as a supplement to Fibrominn’s original non-waste application to US EPA Region 5; i.e., Letter dated July 1, 2013 from
Fibrominn LLC to US EPA Reglon 5 (S. Hedman), Subject: "Fibreminn Biomass Power Plant, Benson, MN — Poultry Litter Fuel, Application for Non-Waste Determination under 40 CFR Part
241.3(c).” Poultry litter is comprised of only two components: digestad poultry feed and poultry bedding, which is clean cellulosic biomass such as wood shavings. in its original non-waste
application, Fibrominn determined that levels cf all contaminants except for nitrogen {N), sulfur (S}, chiorine {Cl), and arsenic (As), are subjectively determined to be less than or comparable
to levels present in traditional fuels, basing this determination on Fisrominn’s expert knowledge of poultry growing practices, pouitry litter composition, and litter handling practices. This
specifically includes VOC and SVOC compounds, for which Fibrominn has identified no technical basis for expecting those compounds to be present in its poultry litter fuel at levels
exceeding those present in traditional fuels, However, one potential exception is formaldehyde, a VOC compound added in clinical deses to poultry feed by some growers nationally in
order to combat Salmonella disease. Because formaldehyde gresent in the poultry diet could increase formaldehyde levels in poultry manure and fitter beyond background levels, an
explick contaminants compariscn was made here in Table 1B for formaldehyde, based on the limited test data availakle for both poultry litter and traditional fuels. The formaldehyde
contaminants comparison presented here is new data beyond that presented previously in Fibrominn's original non-waste application. Itis shown specifically for formaldehyde in this table
that levels present in pouliry litter where the poultry feed contained formaldehyde are less than in Clean C&D Wood and Resinated Wood, and comparable, approximately {within statistical
uncertainty), with levels in Wood/Biomass.

2. Concentrations {(pem) for poultry litter are literature values and are either reported on a dry-weight basis, or are assumed to be such.

3. The European Commission has compiled test data from five different studies on formaidehyde levels measured in poultry litter from chickens whose feed was treated with formaldehyde at
a clinical dose of 660 mg/kg. The samptes of tested Iitter had been drawn from a large number of different poultry barns. Test data compiled from the five studies-showed measured
formaldehyde levels in the litter of 5.8, 42.4, 43.4, 33.0, and 46.8 mg/kg on a presumed dry-weight basis. Reference: European Commission, 2002. Health & Consumer Protection
Directorate-General, 2002, “Update of the Opinion of the Scientific Committee for Animal Nutrition on the Use Of Formaldehyde As A Preserving Agent For Animal Feeding Stuffs of 11 June
1259 (Adopted on 16 October 2002)”

4, Ranges/averages for Wood & Biomass Materials and Coal are from a combination of EPA data and literature sources, as presented in EPA document Contarninant Concentrations in
Traditional Fuels: Tables for Comparison, November 29, 2011, available at www.epa.gov/epawaste/nonhaz/define/index.htm.

5. OnDecember 18, 2012, EPA received data supplied by Waste Management Inc, (W) regarding formaldehyde levels in clean construction and demolition (C&D) wood, which EPA has
determined to be a form of clean celiulosic biomass. WM had supplied the data to EPA pursuant to EPA’s information request made in the proposed NHSM Rule of December 23, 2011.
WM provided test data for formaldehyde levels in samples of sortad, clean C&D wood produced by WM's sorting processes located In three states: Washington, California (2 plants), and
Massachusetts. The average formaldehyde level (presumed, dry basis) ranged from 13.4 ppm to 58.7 ppm, depending on the plant, and the 4-plant average level was 36.3 ppm. The
overall range of formaldehyde levels over the four plants was 3.4 ppm to 150 ppm. Data reference:  Waste Management Inc., 2012. Memorandum dated November 29, 2012 from K,
Kelly, Waste Management, to S. Badine, Barnes & Thornburg, Re: Summary of Waste Management C&C Wood Fuel Data.

6. In designating resinated wood a non-waste, iegitimate fuel, EPA found that formaldehyde levels in the existing inventory of resinated wood would be less than 200 ppm; however, EPA
noted that new standards for such wood make it highly unlikely that formaldehyde levels will be present above 100 ppm in resinated wood that is currently generated. Reference: £PA,
2011. “Resinated Wood, Scrop Tire, and Pulp/Paper Sludge Support Document for the 2011 Propesed Rufemaking; Identification of Non-hazardous Secondary Materials That Are Solid
Waste,;” EPA Docket iD: EPA-HQ-RCRA-2008-0328 / Phase. Proposed Rule (2011); November 22, 2011,




Table 2: Contaminant Comparison, Low-Volatile Metals (LVM) Group

Average Range
Metal’ Units
Poultry Litter 2 | Coal® | Wood® | Poultry Litter 2 | Coal? Wood?

Antimony (Sb) ppm 1.7 0.9 ND - 10 ND - 26

Arsenic (As) Ppm 8.2 6.3 ND-174 | ND- 298

Beryllium (Be) ppm 1.9 0.3 . ND-206 | ND-10

Analysis of LVM Analysis of LVM
Chromium (Cr) ppm Group Is 13.4 5.9 Group Is ND - 168 | ND - 340
Unnecessary? Unnecessary?

Cobalt (Co) ppm 6.9 6.5 ND - 30 ND - 213

Manganese (Mn) | ppm 26.2 302 ND - 512 | ND - 15800

Nickel (Ni) | ppm 21:5 2.8 ND-730 | ND - 540

Total LYMs 4 ‘Ppm 79.8 324.7 ND - 767 | ND- 15871

Notes:

1. Low-volatile metals identified by citing 40 CFR 63.1219(e)(4)—National Emission Standards for Hazardous Air Pollutants
from Hazardous Waste Combustors.

2. Data comparison for the LVM Group is unnecessary, because contaminant levels were shown in Table 1A to be
comparable to or lower than in traditional or non-waste fuels on an element by element basis.

3. Data for coal and wood (i.e., clean wood and biomass materials) from a combination of EPA data and literature sources, as
presented in EPA document Contaminant Concentrations in Traditional Fuels: Tables for Comparison, November 29, 2011,
available at www.epa.gov/epawaste/nonhaz/define/index.htm.

4, The high and low ends of each individual metal’s range do not necessarily add up to the total LVM range. This is because

maximum and minimum concentrations for individual metals do not always come from the same sample.

Table 3: Contaminant Comparison, Total Halogens Group

Average Range
Halogen Units :
Poultry Litter! | Coal? | Wood? | Poultry Litter! Coal* Wood?

Chlorine ppm | Analysis of Total | 992 259 Analysis of Total | ND - 9080 | ND - 5400

Halogens Group |- Halogens Group [s

Fluorine ppm Is Unnecessary' 64 32.4 Unnecessary! ND - 178 ND - 300

Total Halogens® | ppm : 1056 | 291 | 2425-3320 ND.- 9080 | ND- 5497

Notes:

1. Data comparison for the Total Halogens Group is unnecessary, because (1) contaminant levels were shown to be
caomparable to or lower than in traditional or non-waste fuels on an element by element basis in Table 1A, and (2) from
Table 1A, it is clear that chlorine heavily dominates over fluorine in the Total Haloegen Group for poultry litter (fluorine is a
minor contributor).

2. Data for coal and wood (i.e., clean wood and hiomass materials) from a combination of EPA data and literature sources, as
presented in EPA document Contaminant Concentrations in Traditional Fuels: Tables for Comparison, November 29, 2011,
available at www.epa.gov/epawaste/nonhaz/define/index.htm. ‘

3. The high and low ends of each individual halogen’s range do not necessarily add up to total halogens range. Thisis

because maximum and minimum concentrations for individual halogens do not always come from the same sample.




Table 4: Contaminant Comparison, Semi-Volatile Organic Compounds (SVYOC) Group

Average Range
Contaminant | Units
- Poultry 2 Poultry . 5
Litter! Coal Wood Litter! Coal? | Wood
Bis(2-ethylhexyl) A : :
ppm nalysis of No Data No Data | Analysis of No Data No Data
phthalate (DEHP) SVOC Group Is SVOC Group Is

PAHs 4

ppm | Unnecessary' | not Available | No Data | Unnecessary' | 44_2090 | No Data

Total !

L8 Fppmi (EERReEE ' Not Available | No Data ~ '14-2090 | NoData

Notes:

1.

Poultry litter is comprised of only two components: digested poultry feed and poultry bedding, which is clean cellulosic
biomass such as wood shavings. In its original non-waste application, Fibrominn determined that levels of
contaminants except for nitrogen (N), sulfur (S), chlorine (Cl), and arsenic (As), are subjectively determined to be less
than or comparable to levels present in traditional fuels, basing this determination on Fibrominn’s expert knowledge of
poultry growing practices, poultry litter composition, and litter handling practices. This determination includes VOC
and SVOC as individual compounds, and as contaminant groups. However, one potential exception is formaldehyde, a
VOC compound added to poultry feed in clinical doses by some growers nationally in order to combat Salmonella
disease. It was shown specifically for formaldehyde in Table 1B that levels present in poultry litter where the poultry
feed contained formaldehyde were less than in Clean C&D Woed and Resinated Wood, and comparable,
approximately, with levels in Wood/Biomass.

EPA does not have data for DEHP or PAHs in wood, but concentrations for each are presumed to be zero or close to
zero.

Data for coal comes from literature sources, as presented in EPA document Contaminant Concentrations in Traditional

Fuels: Tables for Comparison, November 29, 2011, available at www.epa.gov/epawaste/nonhaz/define/index.htm.

This comparison is based on the assumption that the absence of 16 PAHSs is indicative of the absence of additicnal
PAHs.
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April 8, 2014

Ms. Carol Staniec

US EPA Region V

77 West Jackson Blvd
R19]

Chicago, IL 60604-3590

Subject: Fibrominn Biomass Power Plant, Benson, MN - Poultry Litter Fuel
(MPCA Air Permit No. 15100038)

Supplement #2 to Application for Non-Waste Determination Under 40 CFR Part
241.3(c)

Dear Ms. Staniec:

Fibrominn LLC submitted a non-waste petition for its poultry litter fuel to EPA Region 5 on July
1, 2013, and submitted supplemental information on January 10, 2014. In telephone
conversations on January 31, February 3, and March 17, 2014, you and I discussed the petition.
Fibrominn’s Plant Manager, Grady Third, participated in the telephone conversation on March
17,2014. During these telephone conversations, you furnished a number of comments on the
submitted petition materials.

This letter addresses the comments you made on January 31, February 3, and March 17, 2014.
The subject matter of your comments addressed in this supplemental submission is as follows:
Materials Comprising Fibrominn’s Fuel

Physical Management of the Poultry Litter Fuel

Heat Content (HHV) of the Poultry Litter Fuel

Fuels that the Fibrominn Boiler System Is Capable of Burning

U0 W R

Fibrominn’s Poultry Litter Contaminants Data Are Based on Older Laboratory Analyses
(The response to this comment also includes revised tables of contaminant comparisons.)

Respomnses to your comments follow.
A. Materials Comprising Fibrominn's Fuel

1. EPA requested further information in the January 31 and March 17, 2014 telephone
conversations regarding the materials comprising the fuel mix: -

a. Details regarding the types of permissible bedding materials used by the poultry
growers (p. 3 of the petition).
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b. Description of the relative mix of poultry litter and wood chips in Fibrominn’s fuel feed
(p. 6 of the petition).

Response

Fibrominn's Plant Manager, Grady Third, provided responses to these comments orally
during a telephone conversation with EPA’s Ms. Staniec on March 17, 2014. Mzr. Third's
responses provided orally are summarized below.

o EPA asked what the relative percentages of poultry litter versus wood chips are that
make up the fuel mix burned at Fibrominn. Fibrominn said that the current mix is
typically 50/50. David Minott (Fibrominn's consultant at Arc5 Environmental
Consulting,) noted that historically, the litter fraction had ranged from about 50% to a
high of about 75%. Fibrominn further explained that fuel deliveries (litter and wood
chips) are accepted in the fuel hall six days per week. All litter deliveries are made
inside the enclosed fuel hall. Most wood chip deliveries are also normally to the fuel
hall; however, some wood chips are stored in piles outside. Monday through Friday,
the fuel deliveries are roughly an even split between litter and wood chips presently.
On Saturdays, additional wood chips are typically brought in from out51de storage, and
the litter fraction burned can be lower than on weekdays.

¢ Regarding permissible poultry bedding materials, Fibrominn stated that wood shavings
are the predominant type of bedding material; however, sunflower hulls are also used.
Fibrominn reiterated that litter suppliers desiring to use bedding materials other than
wood shavings must obtain the prior approval of Fibrominn.

Additional relevant information is provided here, beyond that discussed between
Fibrominn and EPA during the telephone conversation of March 17, 2014. A major
supplier of poultry bedding material in Minnesota, D&D Ventures, was requested to
identify all materials it supplies as bedding materials. Its recent letter response,
included here in Attachment A, confirms that wood shavings and sunflower hulls are
the principal bedding materials supplied, with ground wheat straw sometimes
incorporated during the summer months. Wood shavings, sunflower hulls, and wheat
straw are all classified by EPA as types of “clean cellulosic biomass.”

B. Physical Management of the Poultry Litter Fuel Material

2. EPA requested further information in the January 31 and March 17, 2014 telephone
conversations relative to descriptions Fibrominn provided in its petition regarding the
physical management of the poultry litter:

ArcS
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a. Details of litter transport from the poultry grower’s barn to Fibrominn (p. 4 of the
petition).

b. Description of temporary interim storage of litter outdoors (pp. 4 and 5 of the petition).

¢. The criterion that litter storage must not exceed a reasonable time frame (p. 4 of the
petition)

Response

Fibrominn’'s Plant Manager, Grady Third, provided responses to these comments orally
during a telephone conversation with EPA’s Ms. Staniec on March 17, 2014. Mr. Third's
responses provided orally are also summarized below.

e Fibrominn confirmed that litter removed from the poultry grower’s barn is normally
transported directly to Fibrominn, deposited in the enclosed fuel hall, and then is
normally burned, all within 3 days.

e EPA had asked how often the plant goes down, necessitating temporary storage of litter
offsite. Fibrominn replied that scheduled maintenance outages occur in the spring
(about 10 days) and in the fall (about 5 days). Fibrominn noted that unplanned outages
typically last from about 1 hour to 2-3 days. This would not interrupt normal fuel
delivery to Fibrominn, unless the fuel hall happens to be full. In that event, Fibrominn
explained that either the supplying poultry grower or the contract hauler arranges for
temporary storage elsewhere, typically covered storage. As relates to litter storage
during plant outages, Fibrominn said that the fuel hall could store approximately 4 days
of litter fuel (about 10,000 tons).

3. EPA requested further information in the January 31 and March 17, 2014 telephone
conversations relative to descriptions Fibrominn provided in its petition regarding poultry
litter procurement and testing, specifically:

a. Details of how poultry litter is purchased under contract as a fuel material (p. 6 of the
petition).

b. Further details regarding Fibrominn's fuel specification (pp. 3, 4 and 6 of the petition).

c. Further details regarding Fibrominn's program for onsite testing of the fuel properties of
delivered poultry litter (pp. 4 and 6 of the petition).

Response

Fibrominn’s Plant Manager, Grady Third, provided responses to these comments orally
during a telephone conversation with EPA’s Ms. Staniec on March 17, 2014. Mr. Third’s
responses provided orally are also summarized below.

3
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e Fibrominn stated that litter is supplied under either long-term contract or spot basis,
and the delivered litter is contractually subject to Fibrominn’s Fuel Specification.

e Fibrominn stated that most litter is supplied under long-term, 10-year contracts;
however, Fibrominn does make spot purchases under spot contracts when additional
fuel is needed, usually from the same suppliers.

e EPA asked what the elements of the fuel specification are. Mr. Third said that there are
specific limits on maximum moisture content, maximum ash content, and permissible
bedding materials. David Minott noted that the elements of the fuel specification were
listed on page 3 of the petition: allows wood shavings as the only permissible bedding
materails without prior approval of Fibrominn for substitution; imposes maximum
moisture and ash contents; allows no plastics or metal to be present; allows no water
added; and requires poultry rearing in accordance with good animal husbandry
practices.

¢ Fibrominn provided further information regarding the moisture content provisions of
the fuel specification under the litter supply contracts:

—  Fibrominn explained that its litter supply contracts include specific economic
incentives to deliver litter that is lower in moisture, and hence, higher in fuel heating
value. He stated that Fibrominn pays for the litter it accepts, but at a price that is
tied to the tested moisture content. Full price is paid if the moisture level is no
greater than 25%. The price then lowers on a sliding scale with increasing moisture
content. For any litter delivery with tested moisture exceeding 50%, the load is
rejected unless case-specific acceptance is approved by the Fuel Manager. In that
case, the price Fibrominn pays only the supplier’s shipping cost.

— EPA asked specifically if Fibrominn takes litter with moisture content over 50%.
Fibrominn replied that such litter is sometimes accepted, but only with the express
approval of the Fuel Manager. The Fuel Manager is very experienced in judging
whether a particular Iot of litter with moisture content over 50% could cause
physical problems such as fuel clumping, or would not burn with adequate
efficiency.

e EPA requested further details of Fibrominn’s fuel sampling program. Fibrominn

provided the following related information:

— Trucks deliver litter obtained from over 40 poultry barns. Trucks are covered
and each carries abouf 22 to 25 tons. Each truck carries litter from only one
grower’s farm; litter from more than one farm is not mixed in the trucks.

— Litter from every arriving truck is sampled upon arrival at Fibrominn, before the
truck is allowed to off-load its litter delivery. Three grab samples are taken from
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different locations within a truck’s load, and then aggregated for subsequent
analysis onsite by Fibrominn.

—  The litter sample first goes to the Initial Analysis Station, where it is ground, then
analyzed for moisture content using a Near Infrared Analyzer. The resulting
moisture measurement is entered into a computer, which later provides a
corresponding preliminary estimate of the litter’s heat content (HHV). As noted
above, for any litter delivery with tested moisture exceeding 50%, the load is
rejected (turned away) unless case-specific acceptance is approved by the Fuel
Manager.

— Following the initial analysis and offloading of the litter, the litter sample is
labeled and sent to the onsite test laborétory, where further detailed laboratory
analyses are performed in accordance with detailed, written analytical
procedures. The parameters measured include moisture content, ash content,
and the heating value of the litter (FIEFV).

— EPA asked if other parameters are measured. Fibrominn replied that no others
are measured.

— EPA asked if truck loads of litter are mixed together. Fibrominn said that litter
truck loads are mixed only after delivery, and the mixing occurs in the fuel hall
“pit.” He explained that cranes take litter from various delivered litter piles and
mix the litter together. Then, a second crane is used to place the blended litter

- onto the fuel feed conveyor.

C. Heat Content (HHV) of the Poultry Litter Fuel

4. EPA requested further information in the January 31, 2014 telephone conversation relative
to the heat content of Fibrominn's poultry litter fuel:

a. EPA noted Fibrominn's statement in the petition (p. 7) that the HHV of the litter is
typically within the range of 3,400 to 5,000 Btu/Ib and requested further quantitative
data demonstrating the variability of the HHV profile for the litter.

Response

In Attachment B to this letter, Fibrominn provides a statistical summary of the range and
variability of the HHIV value of its poultry litter fuel over the course of a year. Figure 1in
Attachment B shows the variation in the average monthly values of the HHV of litter
burned at Fibrominn during calendar year 2013. The HHV values result from onsite
laboratory measurements of samples taken from every litter fuel delivery over the course of
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the year, with the HIV values measured using the standard laboratory analytical method,
bomb calorimitry. The test data in Figure 1 demonstrate that the monthly average HHV
value for poultry litter (as received) varied from month to month during 2013 from
approximately 3,600 Btu/1b to 4,100 Btu/Ib. As monthly averages, rather than individual
measurements, this range is somewhat narrower, but clearly within the historically typical
range stated to be 3,400 to 5,000 Btu/Ib.

D. Fuels that the Fibrominn Boiler System Is Capable of Burning

5. In the February 3, 2014 telephone conversation, EPA requested more detailed information
regarding the fuels that the Fibrominn boiler system is capable of burning; i.e., other fuels
- such as coal, pet coke, corn stover, alfalfa stems, and DDGS:

a. EPA requested further ]'rlfo:rmaﬁon_ documenting that the Fibrominn boiler and fuel feed
system is designed to burn other fuels for which contaminant comparisons are being
made.

Response

In its non-waste petition submitted to EPA on July 1, 2013, Fibrominn compared
contaminant levels in its pouliry litter fuel with levels present in a number of traditional
fuels, including wood chips, which Fibrominn does burn as secondary fuel, as well as coal,
pet coke, corn stover, alfalfa stems, and DDGS which Fibrominn can burn, but hasn’t
burned. In the present submission, oat stems have been added to the list of fuels for
contaminant comparisons. In its petition, Fibrominn stated that its stoker boiler system is
designed to be capable of combusting all these fuels; thus, contaminants comparisons
between poultry litter and those traditional fuels is permissible under the NHSM Rule.
Below, the capability of Fibrominn's stoker boiler to burn these traditional fuels is further
detailed. Then, the adequacy of Fibrominn's fuel feed system and boiler combustion control
system is addressed, as relates to combustion of these traditional fuels.

Fibrominn Stoker Boiler

Stoker boilers were developed in the early 1900's specifically for efficient combustion of
coal, and by the 1960’s, also became the boiler technology of choice for combustion of wood
and other biomass fuels. Presently, stoker boilers remain a preferred boiler for coal and
biomass fueling. The Fibrominn Biomass Power Plant uses a Foster Wheeler boiler
employing a standard, Detroit Stoker grate system, specifically, of the vibrating-grate
design. This stoker boiler, by its inherent design, has the capability to combust a wide
variety of solid fuels, as long as the fuel “particle size” is less than approximately ' 2
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inches. Besides the current fuels combusted, poultry litter and wood chips, this stoker boiler
can effectively combust solid fossil fuels (coal, petroleum coke) and many types of “clean
cellulosic biomass” fuel, as defined by EPA. Such biomass fuels include crop residue (e.g.,
corn stover, alfalfa stems, oat stems) as well as the byproducts of ethanol fermentation
processes (distillers dried grains with solubles - DDGS). To ensure that the boiler design
could accommodate such secondary biomass fuels as corn stover, alfalfa stems, and DDGS,
Fibrominn conducted laboratory testing of those materials during the project’s design
phase. Accordingly, Fibrominn's Title-V air operating permit issued by MPCA on February
9, 2005 (No. 15100038-004) specifically allows Fibrominn's stoker boiler to combust the
following types of clean cellulosic biomass materials as secondary fuel: “wood and wood
waste; agricultural crops; crop field residue or field processing by-products; shells, husks,
hulls, seed, dust, screenings and other agricultural processing residue, agricultural
feedstock residues and by-products; and cultivated grasses or grass by-products.” The
permit, however, specifically disallows Fibrominn to combust “contaminated agricultural
grains, waste from farms from an open dump, and farm chemicals.” This prohibits
Fibrominn from combusting contaminated or discarded biomass materials originating from
poultry or other agricultural operations.

Fuel Feed Mechanism and Combustion Controls

While stoker boilers, including Fibrominn's boiler, are designed to be inherently capable of
combusting a wide variety of solid fuels, both fossil fuels and biomass fuels, EPA guidance
indicates that “designed to burn” also considers the adequacy of the fuel feed mechanism
for getting the material into the combustion unit, as well as the need to ensure that the
material is well mixed during combustion and that the combustion temperature is
maintained within the boiler unit’s specifications [78 FR 26 9136, 9150].

For efficient fuel feed and combustion, stoker boilers require the fuel (e.g., coal, biomass
fuels) to be of a relatively consistent particle size. The Fibrominn stoker boiler and its fuel
feed system can efficiently burn any solid fuel material having a fuel particle size less than
approximately 2 inches. Consequently, biomass fuels in particular, are normally purchased
pre-ground or pre-shredded to the proper fuel particle size. Some biomass power plants,
however, may perform this initial fuel processing for size reduction themselves onsite.

As delivered, the pouliry litter fuel Fibrominn burns is normally of the required particle
size. However, Fibrominn subjects the poultry litter to minimal mechanical processing
onsite to ensure any clumps of litter are broken up to meet the fuel particle size
requirement. Prior to being conveyed to the boiler fuel feeder, the poultry litter proceeds
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through a moving-ladder de-lumper, which entails sending the litter through a pair of
toothed rollers that rotate in opposite directions, with the roller teeth intermeshed.

The wood fuel that Fibrominn presently burns as a secondary biomass fuel is purchased as
wood chips, sized properly for the stoker boiler. Any other types of biomass (e.g. stover,
alfalfa stems, oat stems, DDGS) would be purchased similarly pre-ground to the required
size. Coal and pet coke are appropriately sized as-delivered, if they were to be combusted
in Fibrominn's stoker boiler.

The fuel handling and combustion process at the Fibrominn plant is summarized as follows:

e The principal fuel, poultry litter, is mixed with secondary biomass fuel by overhead
hydraulic cranes within the enclosed fuel hall. Fuel blending to homogenize the fuel
composition so as to optimize combustion efficiency is standard industry practice. The
secondary biomass fuel presently being blended with the poultry litter is wood chips;
however, the same cranes would be used to blend other solid fuels with the poultry litter
(e.g., coal, pet coke, stover, alfalfa stems, oat stems or DDGS).

o The blended fuel mix is placed by a crane onto a belt conveyor system, where the fuel
proceeds through the de-lumper described above, then on to the boiler fuel feed
conveyor system, which is a “cross-feed” conveyor.

o The fuel mix is fed to 8 fuel distribution feeders, that each includes a hopper with a
center-hole sliding plate, through which fuel is removed from the hopper in successive
batches, then transported via screw conveyors to the boiler. There, the fuel is entrained
within a powerful jet of air that is directed into the boiler, which serves both to introduce
combustion air with the fuel and also to blow the fuel to the back of the boiler, which
distributes the fuel across the surface of the combustion grate. This results in an even
distribution of the fuel on the grate for efficient combustion.

e The operator has the ability to adjust numerous aspects of the combustion system in
order to ensure that efficient combustion is maintained, in response to changes in the
fuel mix, fuel types, or fuel properties. For each of the 8 fuel feed systems, the operator
can separately control the fuel feed rate to the boiler, likewise, the air jet volume flow.
For the vibrating combustion grate, the operator can vary the duration and frequency of
the vibration, enabling a range of 5 fuel “dwell times” on the grate. This ensures that,
despite variation in fuel types or properties, the fuel resides on the combustion grate
long enough for complete combustion fo be achieved. Finally, the operator has full
control over the absolute and relative amounts of combustion air introduced to the
boiler, both the overfire air (OFA) and underfire air )UFA).
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e The high degree of operator control over the combustion process, as described above
(i.e., operator control of the fuel feed rate, fuel dwell time on the combustion grate, and
combustion air) would ensure efficient fuel combustion for any of the solid fuels noted
above (e.g., poultry litter, wood chips, coal, pet coke, stover, alfalfa stems, oat stems or
DDGS).

Conclusion

Stoker boilers by their inherent design are fuel-flexible, with regard to coal, biomass, and
other solid fuels. Fibrominn's stoker boiler, its fuel feed system, and the high degree of
Fibrominn operator control of the combustion process would enable effective stoking and
subsequent efficient combustion of all the solid fuels that Fibrominn has included in its
contaminants comparison analysis: poultry litter, wood chips, coal, pet coke, corn stover,
alfalfa stems, oat stems and DDGS.

E. Fibrominn’'s Poultry Litter Contaminants Data Are Based on Older Laboratory Analyses

6. In the February 3, 2014 telephone conversation, EPA noted that the laboratory data on
contaminant levels in poultry litter that Fibrominn used in its contaminant comparisons
analysis (1999 - 2002) was 12 to 14 years old. EPA expressed a concern that the composition
of poultry feed, and hence poultry litter, may have changed over the intervening years, such
that the litter may now contain different contaminants and/ or higher levels of
contaminants.

_a. EPA requested further information addressing the current representativeness of poultry
litter analytical data that is over 12 years old. -

Response

In the February 3, 2014 telephone conversation, David Minott noted that, based on
Fibrominn's expert knowledge of poultry feed and poultry operations, Fibrominn continues
to believe that its historical poultry-litter data base is representative of contaminant levels
present in the poultry litter that Fibrominn burns today. Below, Fibrominn provides new
corroborating documentation that the historical database is representative of current litter
contaminant levels. The corroborating evidence consists of an opinion letter provided by a
third-party expert, a letter from a poultry grower and feed mill operator, and the results of
contaminants laboratory testing performed recently on two random samples of Fibrominn's
poultry litter fuel.
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The rationale for Fibrominn’s expert opinion, discussed with EPA during the February 3,
2014 telephone conversation cited above, is reiterated below, followed by presentation of the
new corroborating information.

Fibrominn’s Expert Opinion

In its non-waste petition of July 1, 2013, Fibrominn noted that poultry litter is comprised of
only two components: (1) poultry manure, which is simply digested poultry feed and (2)
poultry bedding material, which is clean wood shavings or similar material deemed by EPA
to be “clean cellulosic biomass.” Fibrominn noted that poultry feed used by regional
poultry growers typically has the following constituents, in descending order of
composition fraction: . '

[

Grains (ground whole grains, e.g., corn, soybeans)

Processed grain (e.g., soybean meal, distillers dried grain, bakery meal)
Dietary grit (e.g., bone meal, ground shells)

Dietary calcium and phosphorous nutrients

Salt

e @ @ o

In addition, Fibrominn described how some poultry growers nationally have used chlorine
to disinfect poultry drinking water. Fibrominn also noted that some poultry growers
nationally use small quantities of arsenic-based anti-parasitic compound to drinking water
or poultry feed, but further noted that the industry has been reducing such use of arsenic-
based compounds in poultry feed /water for parasite control.

Fibrominn stated, that based on its expert knowledge of poultry feed and poultry growing
practices, it had determined that the basic poultry feed composition above has not changed
significantly after 1999 (i.e., since 2000), and thus, there is no reason to expect a significant
change in the types and levels of contaminants present in the poultry feed.

Corroborating Expert Opinion

An independent expert has corroborated Fibrominn’s opinion - Dale M. Lauer, DVM,
who is the Poultry Program Director of the State of Minnesota’s Board of Animal Health.
Dr. Lauer, based on his own expertise, and after conferring with academic and industry
turkey nutritional specialists, concluded the following: “I would agree with ‘turkey
nutrition experts” and Fibrominn that the composition of the poultry feed used in
Minnesota has not changed significantly since 2000. As a result, no new or additional
contaminants should be added to the litter that is delivered to the FibroMinn plant.”
Dr. Lauer’s opinion letter is provided here in Attachment C.
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Also supplied in Attachment C is the opinion furnished by the proprietor of Northern
Turkeys, Inc. who has been growing turkeys and procuring commercial poultry feed in
Minnesota for 50 years, and during this period has also owned and operated a feed mill.

The opinion of Northern Turkeys, Inc. mirrors that of Dr. Lauer above, concluding that there
is no reason to expect any significant change in the types and levels of contaminants in
turkey feed.

Corroborating, New Test Data for Fibvominn's Poultry Litter

In February 2014, Fibrominn took multiple random grab samples of turkey litter and
aggregated them to yield two samples for laboratory analysis. The two samples were sent
to an independent testing laboratory (Maxxam/PSC), where the samples were analyzed in
March 2014 for HHV, moisture, and contaminant levels (N, S, Cl, F, NHSM-Rule metals,
VOC, and SVOC). The test results are presented and analyzed below. Relevant, original
laboratory test data, as reported by the laboratory, are documented as Attachment D to this
submission.

The recent analytical results for Fibrominn's poultry litter indicated HHV values for the
two, new poultry litter samples (as-received) of 3,600 Btu/Ib (50% moisture) and 4,630
Btu/Ib (41% moisture), respectively. Those HHV values are consistent with the typical
range for Fibrominn’s pouliry litter of 3,400 to 5,000 Btu/Ib that was stated in Fibrominn's
petition of July 1, 2013.

The results of the recent testing of Fibrominn's poultry litter for contaminant levels are
presented here, as revisions to the contaminant comparison tables that were previously
submitted to EPA in a January 10, 2014 supplement to Fibrominn’s non-waste petition of
July 12013. Revised tables are attached as follows:

e Table1A: Table 1A: Contaminant-by-Contaminant Comparison, Elemental
Contaminants, Supplement April 7, 2014

e Table 1B: Contaminant-by-Contaminant Comparison, VOC and SVOC Compounds,
Supplement April 7, 2014

e Table 4: Contaminant Comparison, Semi-Volatile Organic Compounds (SVOC)_ Group,
Supplement April 7, 2014

Note: Tables 2 and 3 submitted previously with Fibrominn’s petition supplement dated January 10, 2014, pertaining .
to the contaminant groups for low volatility metals and for halogens, have not been included in the present
submission because the current analysis demonstrates that levels of the individual contaminants present in poultry
litter are comparable to or lower than levels present in traditional fuels.
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An updated analysis of the contaminant comparisons, based on the revised tables which
include the recent test data for Fibrominn poultry litter, is summarized in the Conclusions
subsection, below.

Conclusions Regarding Contaniinant Comparisons

i.  Based on Fibrominn’s expert knowledge of poultry feed, the corroborating opinions
of third-parties with expert knowledge, and corroborating new test data for
Fibrominn poultry litter, it is reasonable to rely on Fibrominn’s historical base of test
data as representative of poultry litter fuel today. Hence, Fibrominn’s historical test
data base for poultry litter remains a reliable data base for use in contaminant
comparisons. Fibrominn's recent test data (March 2014) corroborate and supplement
the historical database; they do not replace it.

ii.  The contaminant comparison tables submitted previously January 10, 2014 have
been revised here to include the new Fibrominn litter-testing results (March 2014).
The new Fibrominn test data for its poultry litter fuel corroborate Fibrominn’s expert
opinion stated in its July 1, 2013 petition and January 10, 2014 supplement, that
numerical contaminant comparisons are unnecessary except for N, Cl, S, As, and
formaldehyde. That is for all other contaminants, Fibrominn has determined, based
on its expert knowledge of poultry litter and poultry growing practices, that the
contaminant levels in its poultry litter are lower than or comparable to levels in
traditional fuels. '

iii.  The revised tables of contaminant comparisons presented in this supplement to
Fibrominn’s non-waste petition of July 1, 2013 demonstrate that the levels of
contaminants present in Fibrominn's poultry litter fuel are lower than or comparable
to contaminant levels present in traditional fuels. This conclusion has the following
bases, which vary with the specific contaminant:

e Basis for N, S, Cl, As, and formaldehyde: Numerical contaminant comparisons
based on test data for Fibrominn poultry litter, supplemented by literature data
for poultry litter.

e Basis for F, Cr, Pb, Hg, and Se: Fibrominn’s expert knowledge of poultry litter
composition and poultry growing operations, indicating that these contaminants
are not present in Fibrominn’s poulfry litter at levels exceeding levels found in
traditional fuels. Fibrominn’s expert knowledge as the basis for this
determination is corroborated by literature values for poultry litter contaminant
levels and by the results presented in the tables of the Fibrominn litter tests
performed in March 2014.
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e e ‘ . 2 e Arc5 Environmental Consulting, LLC
April 8, 2014

e Basis for Sb, Be, Cd, Co, and Mn: Fibrominn's expert knowledge of poultry litter
composition and poultry growing opertions, as noted above. Fibrominn's expert
knowledge as the basis for this determination is corroborated by the results of
the Fibrominn litter tests performed in March 2014.

e VOC (except formaldehyde, addressed above) and SVOC: Fibrominn's expert
knowledge of poultry litter composition and poultry growing operations, as
noted above. Fibrominn’s expert knowledge as the basis for this determination is
corroborated by the results of the Fibrominn litter tests performed in March 2014.
The March 2014 tests showed tested levels of all 49 VOC compounds tested to be
below detection levels, except for formaldhyde (addressed above), and also
acetone and MEK, which are compounds not regulated under the NHSM Rule.
The March 2014 tests showed tested levels of all 82 SVOC compounds tested to
be below detection limits, including 16 PAH compounds EPA regulatesas
Priority Pollutants.
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Ms. Carol Staniec Arc5 Environmental Consulting, LLC
April 8, 2014

Fibrominn appreciates your ongoing efforts towards completing EPA’s review of Fibrominn's
non-waste petition. Please do not hesitate to contact me with any questions or should you need
further information to facilitate your review.

Please also copy the following individuals on any email or written correspondence:

o Grady Third, Fibrominn LLC (grady.third@contourglobal.com);
¢ Scott Knudson, Briggs and Morgan (SKnudson@Briggs.com).

Sincerely,

Koirsl R Pty ST
David H. Minott, QEP, CCM 978-877-7719; david.minott@archenviro.com

President
Arc5 Environmental Consulting, LLC

Attachments: Revised Tables 1A, 1B, and 4 (Tables 2 and 3 are no longer included.)

cc: MPCA via email -
¢ Trevor Shearen (trevor.shearen@state.mn.us)
e Richard Cordes (richard.cordes@state.mn.us)
e Steve Gorg (steven.gorg@state.mn.us)

Also -
e Grady Third, Fibrominn LLC (grady.third@contourglobal.com)
e Scott Knudson, Briggs and Morgan (SKnudson@Briggs.com
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TABLES 1A, 1B, AND 4



Table 1A: Contaminant-by-Contaminant Comparison, Elemental Contaminants!

. NOTE: This supplements Fibrominn’s Non-Waste Petition (July 1, 2013) and Prior Supplement (January 10, 2014).

Supplement April 8, 2014

2

Data Units: ppm

All revisions since January 10, 2014 are shown in red font.

; Poultry Litter?® Pet
Poultry Litter el Wood / 5 9 9 Oat - 18 T i SEan
; : (Fibrominn Data) (FrLbiEZr;;ltrLr: ;nd Biomass® DDGS Stover? | Alfalfa Stems? Coal Coke! Results of Comparison
ontaminan
Range
Avg. Range®* | Ava. Range | Avg. | Range | Avegs. Avgs. Avegs. Avgs. Avs. Range a8
Non-metal elements = = =
5000, 75793,13 2200::, 300%, Comparable to stover and ,
Chlorine () | 8000° | 1,000- [a4000 | 2000|259 |EP |oeew | Z0D | 2700%, [ssesr 92 | Do |7- alfalfa (data avg.). Less than oat
s | 8900 3017, | 5000% 3000 stems (data avy,)
3800 1300% 7200°% Comparable to coal (data range)
200, Comparable to wood, within
Fluorine (F) ‘200 200 100-500 | 324 | NP | NoData | NoData | NoData | NoDam | 640 | Noo | NP statsica incertaitis (cata
" 100 - 500 2 300 i 178 range) Fibrominn test data
200 corroborates literature data.
15600, 36000°%
: 18800° i 7320 - 200 - o | 1300%, 10000, of 13600 - | 10000 - Lower than DDGS (data avg.)
Nitrogen (N) it o | 60 1 39500 | 400007 | s100% | 17800 | SO0 | 1900 | 54000 | 36000 | Comparable to coal (data range)
2400 ' 9d
2 6100 Lower than coal, coke, and DDGS
26007 1600 - 1330 - ND - 9 100 200%™, of 740 - 5400 - - ]
Sulfur (S) e 7000 5300 11100 704 8700 j]‘;gg?a’ 100% 1300% 900 13580 61300 79100 l{gz;ae?vg.) and pet coke (data
Metal Elements =
; < 0.05,
Antimony <0.05 | NoData < 0.60° | -- 0.9 ND - 26 | NoData | NoData No Data NoData | 1.7 ND - 10 | "oP*@ Climiaitabse. to wood coal
(Sb) i i (data avg.)
< 0.01, Litter lower than wood &
A 0.02° 002~ | 13.7, <0.02 - ND - ND - ND - 0.3 | coal (data range)
sl . 316 [ 1437 405 | &3 g9 | MoPum |teDaw jNoDan jNoBsta | 8.2 47 Fibrominn litter lower than
1-;305 wood (data avg.)
< 0.05,
Beryllium < 0.05* | NoData <0.126 | -- 0.3 ND - 10 | NoData | NoData No Data NoData | 1.9 iy ND - 1.5 Comparable to wood; less
(Be) b 206 than coal (data avg.)
0 Lata
. 0.06,
Cadmium (0,08 |wopaea | 146 | 2958 |06 |ND-17|nobata |NoData |NoData |Movatm [ 0.6 | ND-19|<0.1 | Lowerthan wood & coal
(Cd) St 4.39 (data range)
0 Data’
0.3, — Litter comparable to wood
Chromium 0.6° 0.19 - 0.19 - ND - ND - and coal (data range).
‘ ; P No D No D NoD : : 3
(Cr) 1.82 40.27 230 5.9 340 S elam e Nobata | 134 168 Fibrominn litter lower than
1.19¢
. wood and coal (data avg.)
0.17,
Cobalt (Co) 0.28° No Data 0.002 ggg; T 6.5 91')3 NoData | NoData No Data NoData | 6.9 ;[5? i i Lower than wood, coal
No Data*




Table 1A: Contaminant-by-Contaminant Comparison, Elemental Contaminants'  Supplement April 8, 2014 Data Units: ppm?

0.25, <0.6 Fibrominn litter lower than
Lead (Pb) 0.29° (138; : 12.93 %09 ) 4.5 2159' NoData | NoData No Data NoData | 8.7 :J4DS wood and coal (data avg. and
0.55* ' range)
M Lo Nr D 0.249 ND ND i L th d L (dat
anganese 167? o Data . - - - 4.0 ower than wood, coal (data
pret 6 0.794 167 302 15800 No Data No Data No Data No Data 26.2 512 range)
No Data*
< 0.01,
<0.01 | . 0.01- 0.05 - ND - ND - 0.001 - | Lower than wood, coal;
Mercury (Hg) y <0.12 3 0.03 NoData | NoData No Data NoData | 0.09 0.5 comparable to coke (data
< 0.05¢4 <0.05 .25 1.1 3.1 - range)
05, Lower than wood & coal
. 0.73 0.21 - ND - ND - ND - (data avg. and range);
Selenium (Se) 0.99 0.55 <0.99 1.1 9.0 NoData | NoData No Data NoData | 3.4 74.3 2.0 comparable to coke (data
0.76* range)
Notes:
1. NOTE: This tabular summary is submitted as a supplement to Fibrominn’s original non-waste application to US EPA Region 5 dated July 1, 2013, and supplement dated January 10, 2014. All new

entries to this table since the January 10, 2014 supplement appear in red font. Poultry litter is comprised of only two components: digested poultry feed and poultry bedding, which is clean
cellulosic biomass such as wood shavings. In its original non-waste application, Fibrominn determined that levels of elemental metals, except for arsenic (As), are subjectively determined to be
less than or comparable to levels present in traditional fuels, basing this determination on Fibrominn’s expert knowledge of poultry growing practices, poultry litter composition, and litter
handling practices. Nonetheless, in the original application, Fibrominn supplemented this subjective expert determination with quantitative contaminant comparisons for the individual metals,
where test data were available to enable this.

Concentrations (ppm) for poultry litter are for the material on an “as-received” basis, as is technically correct for purposes of this analysis. Concentrations for all other fuel materials are
literature values and were available only on a dry-weight basis.

Fibrominn poultry litter test data, two samples of poultry litter, analyzed March 2014. Test data are for two samples of turkey litter delivered from two different poultry growers to Fibrominn in
February 2014 and analyzed by a third-party laboratory in March 2014. This Fibrominn test data is intended to corroborate, not replace Fibrominn’s prior determination, based on Fibrominn's
expert knowledge, that levels of all contaminants except for nitrogen (N), sulfur (S), chlorine (Cl), arsenic (As), and formaldehyde are subjectively determined to be less than or comparable to
levels present in traditional fuels.

Fibrominn poultry litter test data for turkey and chicken litter, analyzed 1999 to 2002. Fibrominn has demonstrated these data to be representative of contaminant levels present currently in
its poultry litter. The number of samples comprising Fibrominn’s 1999-2002 data base of poultry litter test data was documented in Fibrominn’s non-waste petition of July 1, 2013, Table 1.
Averages and ranges for poultry litter are based on poultry litter test data; For N and S, based on > 1,500 tests (i.e., >100 Fibrominn litter tests, plus > 1,400 tests from literature); for Cl, based
on 118 litter tests (109 Fibreminn, 9 literature); for F, based on 16 tests (all Fibrominn litter); for elemental metals, based on Fibrominn and literature test data, ranging from 8 to 1,454 tests,
depending on the particular metal. Specific references follow for the poultry litter test data (except antimony and beryllium; see Note 5 below), both Fibrominn test data and literature values:

e  Fibrominn Poultry Litter, As Received, Two Litter Samples — Test Data Summary for all the contaminants listed in Table 1A (March 2014)

e  Fibrominn Poultry Litter, As Received - Test Data Summary for N, S, Cl, and HHV (1999 to 2002)

e Fibrominn LLC, 2001. “Fibrominn Fuel Sampling and Testing Program - Metals Analysis on the As-Received Samples," April 1, 2001 and Galbraith Laboratories, "Laboratory Report” to

Fibrowatt LLC on Tested Mercury in Poultry Litter Samples (05/23/2001)

e  Barker et al.,, January 1994 (Rev. 2001). "Animal and Poultry Manure Production & Characterization,” Tables 61 and 71 combined. Accessed March 2013

at http://www.bae.ncsu.edu/programs/extension/manure/awm/program/barker/a&pmp&c/cover_page_apmp&c.html

Reference for Antimony (Sb) and Beryllium(Be) in poultry litter: The average Sb and Be concentrations are based on test results from 27 samples of poultry litter (turkey litter) obtained from
poultry operations in three different locations in North Carolina since 2010. The average Sb and Be concentrations were reported on a dry weight basis. Data reference: “Letter dated July 19,
2012 from North Carolina Dept. of Environment and Natural Resources (NCDENR) to Prestage Farms (J. Prestage), Subject: Applicability Determination No. 1887 — Secondary Material
Determination . . ..” This letter granted a non-waste determination to Prestage Farms for using regional poultry litter as a combustion fuel to generate energy.

The average arsenic concentration of 1.13 ppm is based on sampling of Fibrominn’s litter only (7 samples) between 1999 and 2002, and is an order of magnitude less than the average arsenic
level of 13.7 ppm, which is based on literature values. The average arsenic level in Fibrominn’s litter is comparable with the average level in Wood/Biomass.




Table 1A: Contaminant-by-Contaminant Comparison, Elemental Contaminants!  Supplement April 8, 2014 Data Units: ppm
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Ranges and averages for Wood & Biomass Materials and Coal are from a combination of EPA data and literature sources, as presented in EPA document Contaminant Concentrations in
Traditional Fuels: Tables for Comparison, November 29, 2011, available at www.epa.gov/epawaste/nonhaz/define/index.htm.

DDGS (Distillers Dried Grains with Solubles), corn stover, alfalfa stems, and oat straw are all defined by EPA to be “clean cellulosic biomass.” Multiple average values are shown for the chlorine
(Cl), nitrogen (N), and sulfur (S) concentrations present in these materials. The multiple average values were drawn from different literature sources and from limited testing performed in the
past by Fibrominn. Specific references for the reported data averages are as follows:

9a - Morey, R.V. et al., 2009. "Fuel Properties of Biomass Feed Streams at Ethanol Plants.” Applied Engineering in Agriculture, Vol. 25, No. 1, pp. 57 - 64.

9b - Jenkins, Bryan et al., 1985. "Thermochemical Properties of Biomass Fuels," California Agriculture, May-June 1985, Table 1.

9c¢ - Fibrominn LLC, "Fibrominn Composite Fuel Evaluation Based on 50 MW Export and Average Fuel Characteristics," April 10, 2001. (Note: Data on As Received basis)

9d - University of Minnesota, 2005. "The Value and Use of Distillers Dried Grains with Solubles (DDGS) in Livestock and Poultry Feeds." Accessed at www.ddgs.umn.edu

9e - Tilman, David et al., 2008. "Chlorine in Solid Fuels Fired in Pulverized Coal Boilers - Sources, Forms, Reactions and Consequences: A Literature Review."

9f — AURI, 2008. “Agricultural Renewable Solid Fuels Data — Agricultural Utilization Research Institute Fuels Initiative Il Brochure. www.auri.org/research/fuels/downloads.asp

Pet coke is defined as non-waste fuels by EPA. Ranges for the chlorine (Cl), nitrogen (N), and sulfur (S) concentrations present in this material are literature values. The specific reference for the
range values of Cl, N, and S presented for pet coke is: National Council for Air and Stream Improvement, Inc. (NCASI). 2005. Alternative Fuels Used in the Forest Products Industry: Their
Composition and Impact on Emissions. Technical Bulletin No. 0906, Tables 3.1-3.4. Research Triangle Park, NC.
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Table 1B:

Supplement April 8, 2014

NOTE: This supplements Fibrominn’s Non-Waste Petition (July 1, 2013) and Prior Supplement (January 10, 2014).

Contaminant-by-Contaminant Comparison, VOC and SVOC Compounds!

All revisions since January 10, 2014 are shown in red font.

- Wood / Clean Resinated e
L T = Poultry Litter Biamiss C&D Wood Wood Coal Results of Comparison
ontaminan nits
Avg, Range | Range’ Avg. Range Range Range’
Volatilz Orecric tomipoi |
Fibromin? Comparable to traditional fuels, based on expert
Benzene ppm <0.12, No Data lggta No Data No Data ND - 38 knowtedge'. Corroborating Fibrominn test data
<0.16 indicates less than coal.
FibrominZ Comparable to traditional fuels, based on expert
Ethy! benzene ppm <0.12, | NoData No Data b0 | Nobata No Data 0.7 - 5.4 | knowledge'. Corroborating Fibrominn test data
<0.16 indicates less than coal?.
Fibromin®
- Less than Clean C&D Wood and Resinated Wood, deemed non-
3, <2 ! 5
< 200 caiiend? waste fuel materials by EPA (basis: data averages and ranges).
Formaldehyde ppm - 1.6 - 27 36.3 | 3.4- 150° < 100 Future’ No Data Comparable, approximately, with Wood/Biomass, within the
— I;tgrature UEbre statistical uncertainties of limited data bases (basis: data
30.44 4.6 8-“ ' range).
Fibromin Comparable to traditional fuels, based on expert
Methylene chlorid <0.40 No D No Dat Ho i S
etnylene chtoriae | ppm s datd iate pata | NeData o 2atd ho:Fata knowledge', corroborated by Fibrominn test data
<0.
Fibromin? N Comparable to traditional fuels, based on expert
Styrene ppm <0.40, No Data No Data th 2 | NeData No Data 1.0- 26 knowledge'. Corroborating Fibrominn test data
<0.30 indicates less thari coal’.
Fibromin® No Comparable to traditional fuels, based on expert
Tetrachloroethylene | ppm <g-;g; No Data No Data pata | NeData No Data No Data knowledge’, corroborated by Fibrominn test data
<U.
Fibromin? N
P No D No D - No D No D .6 - "
Toluene PRI ig ;é‘ e s Data L SRRt &6 - 96 Comparable to traditional fuels, based on expert
Fib'mmmz knowledge’. Corroborating Fibrominn test data
Xylenes ppm <0.12, No Data No Data gzta No Data No Data 4.0- 28 iicntes cess Shan-eoal,
<0.16
» Fibrominn? No Comparable to traditional fuels, based on expert
40 Additional VOC ppm No Data <0.16 - No Data Data | NoData No Data No Data knowledge'. Corroborated by Fibrominn test data.
<24




Table 1B: Contaminant-by-Contaminant Comparison, VOC

and SVOC Compounds’

Supplement April 8, 2014

Semi-Volatile Organic Compounds (SYOC)

Hcanic A Coniparable to or lower than traditional fuels, based
16 PAHs ppm No Data (’5“_’":';‘0 No Data gzm No Data No Data 14 - 2090 | on expert knowledge'. Corroborating Fibrominn test
data indicates less than coal?.
66 Additional SVOC N - Comparable to or lower than traditional fuels, based
(Not all are NHSM ppm No Data <5 - <200 | NeData Data | Mo Data No Data No Data on expert knowledge'. Corroborated by Fibrominn test
contaminants) data.

Notes:

1. NOTE: This tabular summary is submitted as a supplement to Fibrominn’s original non-waste application to US EPA Region 5 submitted July 1, 2013 and to a supplement submitted January

10, 2014. All new entries to this table since the January 10, 2014 supplement appear in red font. Poultry litter is comprised of only two components: digested poultry feed and poultry
bedding, which is clean cellulosic biomass such as wood shavings. In its July 1, 2013 non-waste application and the January 10, 2014 supplement, Fibrominn determined that levels of all
contaminants except for nitrogen (N), sulfur (S), chlorine (Cl), arsenic (As), and formaldehyde are subjectively determined to be less than or comparable to levels present in traditional fuels,
basing this determination on Fibrominn’s expert knowledge of poultry growing practices, poultry litter composition, and litter handling practices. This specifically includes VOC and SVOC
compounds (except formaldehyde), for which Fibrominn has identified no technical basis for expecting those compounds to be present in its poultry litter fuel at levels exceeding those
present in traditional fuels. A numerical contaminant comparision is provided in this table for the VOC compound, formaldehyde, Formaldehyde is added in clinical doses to poultry feed by
some growers nationally in order to combat Salmonella disease. Because formaldehyde present in the poultry diet could increase formaldehyde levels in poultry manure and litter beyond
background levels, an explicit contaminants comparison was made here in Table 1B for formaldehyde. It is shown specifically for formaldehyde in this table that levels present in poultry
litter where the poultry feed contained formaldehyde are less than in Clean C&D Wood and Resinated Wood, and comparable, approximately (within statistical uncertainty), with levels in
Wood/Biomass.

Test data are for two samples of turkey litter delivered from two different poultry growers to Fibrominn in February 2014 and analyzed by a third-party laboratory in March 2014. This
Fibrominn test data is intended to corroborate, not replace Fibrominn’s prior determination, based on Fibrominn’s expert knowledge, that levels of all contaminants except for nitrogen (N),
sulfur (S), chlorine (Cl), and arsenic (As), are subjectively determined to be less than or comparable to levels present in traditional fuels.

Concentrations (ppm) for poultry litter are literature values and are either reported on a dry-weight basis, or are inferred to be such.

The European Commission has compiled test data from five different studies on formaldehyde levels measured in poultry litter from chickens whose feed was treated with formaldehyde at a
clinical dose of 660 mg/kg. The samples of tested litter had been drawn from a large number of different poultry barns. Test data compiled from the five studies showed measured
formaldehyde levels in the litter of 5.8, 42.4, 43.4, 33.0, and 46.8 mg/kg on a presumed dry-weight basis. Reference: European Commission, 2002. Health & Consumer Protection
Directorate-General, 2002. “Update of the Opinion of the Scientific Committee for Animal Nutrition on the Use Of Formaldehyde As A Preserving Agent For Animal Feeding Stuffs of 11 June
1999 (Adopted on 16 October 2002)” ‘

Ranges/averages for Wood & Biomass Materials and Coal are from a combination of EPA data and literature sources, as presented in EPA document Contaminant Concentrations in
Traditional Fuels: Tables for Comparison, November 29, 2011, available at www.epa.gov/epawaste/nonhaz/define/index.htm.

On December 18, 2012, EPA received data supplied by Waste Management Inc. (WM) regarding formaldehyde levels in clean construction and demolition (C&D) wood, which EPA has
determined to be a form of clean cellulosic biomass. WM had supplied the data to EPA pursuant to EPA’s information request made in the proposed NHSM Rule of December 23, 2011. WM
provided test data for formaldehyde levels in samples of sorted, clean C&D wood produced by WM's sorting processes located in three states: Washington, California (2 plants), and
Massachusetts. The average formaldehyde level (presumed, dry basis) ranged from 13.4 ppm to 58.7 ppm, depending on the plant, and the 4-plant average level was 36.3 ppm. The
overall range of formaldehyde levels over the four plants was 3.4 ppm to 150 ppm. Data reference: Waste Management inc., 2012. Memorandum dated November 29, 2012 from K. Kelly,
Waste Management, to S. Bodine, Barnes & Thornburg, Re: Summary of Waste Management C&D Wood Fuel Data.

In designating resinated wood a non-waste, legitimate fuel, EPA found that formaldehyde levels in the existing inventory of resinated wood would be less than 200 ppm; however, EPA noted
that new standards for such wood make it highly unlikely that formaldehyde levels will be present above 100 ppm in resinated wood that is currently generated. Reference: EPA, 2011.
“Resinated Wood, Scrap Tire, and Pulp/Paper Sludge Support Document for the 2011 Proposed Rulemaking; Identification of Non-hazardous Secondary Materials That Are Solid Waste;” EPA
Docket ID: EPA-HQ-RCRA-2008-0329 / Phase: Proposed Rule (2011); November 22, 2011.

Test data are for two samples of Fibrominn turkey litter (See Note 2, above). The test data are for the following 16 PAH compounds that are EPA Priority Pollutants: naphthalene,
acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benzo[aJanthracene, chrysene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene,
dibenz(ah)anthracene, benzo[ghiJperylene, and indeno[1,2,3-cd]pyrene.




Table 4: Contaminant Comparisen, Semi-Volatile Organic Compounds (SVOC) Group —
Supplement April 8,2014

NOTE:

e  This supplements Fibrominn’s Non-Waste Petition (July 1, 2013) and prior Supplement (January 10, 2014). All
revisions since January 10, 2014 are shown in red font.

e Tables 2 and 3 submitted previously with Fibrominn’s petition supplement dated January 10, 2014, pertaining to the
contaminant groups for low volatility metals and for halogens, have not been included in the present submission
because the current analysis demonstrates that levels of the individual contaminants present in poultry litter are
comparable to or lower than levels present in traditional fuels.

Average Range
Contaminant | Units
Poultry Litter Coal* | Wood? Pqultry Coal? Wood?
Litter
Numerical analysis of
SVOC Group Is
Unnecessary'
Fibrominn:
SEp— Numerical
4 16 PAHs ‘ analysis of )
PAHs ppm (EPA Priority Pollutants) No Data | No Data SVOC Group Is ¥=2050 | NeData
5. <108 Unnecessary'
Fibrominn:
66 Other SVOCs
(Mot all NHSM pollutants)
<5 - <200°
TotalSVOC ‘NoData | NoData | 14-2090 | No Data
Notes:

1. Poultry litter is comprised of only two compenents: digested poultry feed and poultry bedding, which is clean cellulosic
biomass such as wood shavings. In its original non-waste application of July 1, 2013 and the January 10, 2014
supplement, Fibrominn determined that levels of contaminants except for nitrogen {N), sulfur (S), chlorine {Cl), arsenic
(As), and formaldehyde (a VOC, not an SVOC) are subjectively determined to be less than or comparable to levels
present in traditional fuels, basing this determination on Fibrominn’s expert knowledge of poultry growing practices,
poultry litter composition, and litter handling practices.

2. Data for coal and wood come from literature sources, as presented in EPA document Centaminant Concentrations in
Traditional Fuels: Tables for Comparison, November 29, 2011, available
at www.epa.gov/epawaste/nonhaz/define/index.htm.

3. Test data are for two samples of turkey litter delivered from two different poultry growers to Fibrominn in February
2014 and analyzed by a third-party laboratory in March 2014. This Fibrominn test data is intended to corroborate, not
replace Fibrominn’s prior determination, based on Fibrominn’s expert knowledge, that levels of all contaminants
except for nitrogen (N), sulfur (), chlorine (Cl), and arsenic (As), are subjectively determined to be less than or
comparable to levels present in traditional fuels.

4. Levels of SVOC as a contaminant group in poultry litter are shown to be lower than or comparable to levels in coal,
based on the comparison in this table. This comparison is based on the assumption that the absence of 16 PAHs that
are EPA Priority Pollutants in poultry litter, as well as the absence of 66 other SVOCs, are indicative of the absence of
additional PAHs and SVOCs in poultry litter.
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ATTACHMENT A

Documentation for Materials Used as Poultry Bedding Material



D & D Ventures, Inc.
PO Box 61, Grove City, MN 56243
ddventures@embargmail.com

Maxch 11, 2014

Fibrominn

Dear Fibrominn,

As per a recent request, our bedding materials consist of a variety of hardwood shavings,

sunflower hulls, and softwood shavings which we manufacture from pine, poplar and aspen.
In the summer months we may incorporate ground wheat straw as well.

Warm regards,

Dale Hoerchler, Président




ATTACHMENT B
Variation of HHV in Fibrominn Poultry Litter Fuel



FIGURE 1 FibroMinn - Lab-Test HHV Data — Calendar Year 2013

Litter (As Received) Monthly Avg Btu/lb

Jan-13 Turkey Litter 3889
Feb-13 Turkey Litter 3847
Mar-13 Turkey Litter 3550
Apr-13  Turkey Litter 3664
May-13 Turkey Litter 3786
Jun-13  Turkey Litter - 3719
Jul-13  Turkey Litter 4005
Aug-13 Turkey Litter : 4100
Sep-13 Turkey Litter 4055
Oct-13 Turkey Litter 3779
Nov-13 Turkey Litter 3779
Dec-13 Turkey Litter 3601
| Avg Btu/Ib
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ATTACHMENT C
Third-Party Expert Opinions on the Representativeness

of Fibrominn’s Poultry Litter Data Base



. MINNESO}A BOARD

ANIMAL HEALTH Minnesota Poultry Testing Laboratory

poultry@statenmn.us * www.ingov/bah

March 31, 2014

Ms. Heidi Gandsey, Fuel Manager

FibroMinn Power Plant

900 Industry Drive : N
PO Box 265 .

Benson, MN 56215

Dear Heidi,

As discussed earlier this month, [ am responding to your request for an opinion on the composition of turkey
feed ingredients used in commercial turkey operations in the region. When asked if | could get some
additional information from some “turkey nutrition experts,” | contacted the University and Turkey Industry
nutritionists that | know for their insight. Their nutrition group meets annually at the Midwest Poultry
Federation Convention and so the timing was right, To follow are their comments:

1) There have been no substantial changes to the feed rations of Minnesota turkey flocks that would
increase contaminants levels as suggested in your letter dated March 5, 2014, The ingredients cited
below still form the basic poultry rations in the Midwest. They include in descendmg order of
composition fraction:

s Grains (ground whole grains, e.g., corn, soybeans)

° Processed grain {e.g., soybean meal, distillers dried grain, bakery meal)
*  Dietary grit (e.g., bone meal, ground shells}

. Dietary calcium and phosphorous nutrients

. Salt

2) Any changes that may have been made such as the increasing use of phytase (enzyme to release
phosphorus from grains) and the addition/use of supplemental amino acids to reduce digiary protein
content, allow poultry producers to reduce manure phosphorus and nitrogen content. These
supplements are approved for use in animal feeding.

As a result of the information presented,  would agree with “turkey nutrition experts” and FibroMinn that the
composition of the poultry feed used in Minnesota has not changed significantly since 2000. As a result, no
new or additional contaminants should be added to the litter that is delivered to the FibroMinn plant.

If you have any questions or require additional information let me know.

Sincerely,

gaie C. Lauer, DVM
Poultry Program Director '

Minnesota Board of Animal Health

P.O. Box 126 * 622 Busiress Hwy 71 NE * Willmar, MN « 56201-0126 + 320-231-5170 * Fax 320-231-607]

In accordance with the Americans with Disabilifies Act, this information I3 avaitable in allemative formats of communication upon request by calling 651-296-2042.
TTY users can calk the Minnssolz Relay Service at 711 or 1-800-627-3529, The Board of Animal Heslth is an equal opporiuaity employer and provider.



Dear Heidi Gandsey, FibroMinn Fusl Manager: ‘ Aprit 3, 2014

My name is John Gorton and | am a turkey grower from Pelican Rapids, M. My family has been raising
turkeys for over fifty years of which | have been actively involved for the past twenty years. We have
owned and operated feed mills and purchased turkey feed from commercial fead mills.

] am in agreement with FibrobMinn's position that the composition of turkey feed has not changed
significantly since 2000. If there ever was a fime to change the turkey feed ration it would have beenin
2012 when the price of a bushel of corn was aver $7.00 and soybeans were over $13.00. Even wilth
these Incredibly high grain input prices, the ingredients in a ton of turkey feed remained the same as any
other year. The feed ration that a turkey eats is continucusly adjusted to get the maximum growth
performance out of the turkey. However witly all the adjusting, the main ingredients remain the same,
all that changes is their inclusion level. Ground corn is still the largest component of a ton of turkey Teed
followed by soybean meal. |see no reason 1o expect any significant change in the types and levels of
contaminants in turkey feed, :

lohn Gorton yé%f
Northern Turkeys, Inc =

Pelican Rapids, MN 56572




ATTACHMENT D
Fibrominn Poultry Litter — Laboratory Test Data — March 2014



=T ] v (ansyom L

2889 Sarvistons Dr. Halfiski Pa, 18440

(lol}215-622-8985 (1ax)215-622-1299 Certificate of Analytical Results
Date: 10-Mar-14
CLIENT: Maxxam Analytical Services
6740 Campobello Road

Mississaugs, Ontario L5N 2L8
Lab Order: R14020065
Project: B428351

Analyses AsReceived Basis DryBasis  Units Method Date Analyst

UY8493-01R\BROOD#1328 RED HOR./JOTS E WAD

Lab1D: R14020065-01A
Date Sampled: Date Received: 02/27/2014 Matrix: SOLID
PERCENT MOISTURE

Maolsture, Tolal B50.0 % D 2218 26-Feb-14 WO |
ASH, 863t

Ash 105 21.0 % D3174 03-Mar-14 VIO
CARBON, HYDROGEN, NITROGEN, OXYGEN
(CEEEE)

Carbon 199 39.8 % DB2g1/587  07-Marid VIO

Hydrogen (Excl. H In Moisturs) 265 630 %

Hydrogen (inel. H In Moisture) 824 %

Nitrogen 156 a1z o,

Oxygen (Excl. O In Molstura) 15.1 302 %

Oxygen {Incl. O In Molsture) 58.5 %
FIXED CARBON, SEiS:. '

Fixad Carbon 8.10 122 % D372 03-Mar-14 WO
HEATING VALUE, B2t

Heating Value 3800 7.200 Btuib D5865 08-Mar-14 VIO
SULFUR

Sulfur 0.260 0.52 % 04230 07-Mar-14 WO
VOLATILE MATTER; SO :

Volatile Matiar 334 58.8 % D3175 03-Mar-14 WO
< Indicates less than the limit of quantitation - .
H - Hold Time excedance ’

Page 1 of 2

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 510-921-8833 FAX 610-921-9667



2859 Sandstona Dr. Hatfield Pa 13440

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19805 810-821-8833 FAX 610-021-9687

(01)215-822-5865 (f)21 5-622-1293 Certificate of Analytical Results
Date: 10-Mar-14
CLIENT: Maxxam Analytical Services
6740 Campobello Road
Mississaugs, Ontario L3N 218

Lab Order: R14020065
Project: B428351
Analyses As Received Basis DryBasis  Units Method Date Analyst
UY8494-01R\BROOD:#1037/HULS/JOTS B SCOTT L
Lab ID: R14020065-02A
Date Sampled: Date Received: 02/27/2014 Matrix: SOLID
PERCENT MOISTURE

Maolsture, Total 412 % D 2216 26-Feb-14 WJO
ASH,S8aL

Ash 858 1.2 % D3174 03-Mar-i4 VUO
CARBON, HYDROGEN, NITROGEN, OXYGEN
(QERL)

Carbon 28.1 444 % D5281/537 07-Mar-14 VJO

Hydrogen (Excl. H In Molsture) 3.39 577 %

Hydroegen (Incl. H In Molsture) 8.00 %

Nitrogen 1.88 3.20 %

Oxygen (Excl. O In Molsture) 208 35.0 %

Oxygen {Incl. O In Molstura) 5§72 %
FIXED CARBON, SO#.

Fixad Carbon 823 16.7 % Da172 03-Mar-14 VJO
HEATING VALUE, GSSL ‘

Heating Value 4630 7,870 Biufib D5865 06-Mar-14 VIO
SULFUR

Suliur 0.240 0.41 % D4239 07-Mar-14 VIO

* VOLATILE MATTER, GGl

Volatile Matter 43.0 73.1 % D3175 03-Mar-14 WO
< Indicates less than the limit of quantitation
H - Hold Time excedance

Page2 of 2
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Maxxam Job #: B428351 Elemental Alr, LLC
Report Date: 2014/03/14 Client Project #: E13083
: Site Location:  FIBROMIN, LLC. - BENSON, MN

RESULTS OF ANALYSES OF SOLID

Maxxam ID Uys493 UY8494
Sampling Date

unis| HomzoNjoTs. | PROCPHOTIMUSIIOTS| o | o

W WADENA

Inorganics
Chloride (CI). % 0.8 0.5 0.1 | 3549913
Fluoride (F-) 9% <0.02 . <0.02 0.02| 3549913
Moisture % 52 40 1.0 | 3532340
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Page 2 0f 23
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Ma?§2am

Maxxam Job #: B428351
Report Date: 2014/03/14

Elemental Air, LLC

Client Project #: £13063
Site Location: FIBROMIN, LLC. - BENSON, MN

ELEMENTS BY ICP/MS (SOLID}.

Maxacam 1D Uys493 UYg494
Sampling Date
BROOD#1328/RED
Units HORiZON[JéTS BROG?‘;]&CE_;I{TKEHQTS RDL | QC Batch
W WADENA
Metals
Antimony (Sb) ugle <0.05 <0.05 0.05| 3531086
Arsenic (As) ug/g 0.2 <0.1 0.1 | 3531086
Beryllium (Be) ug/e <0.05 <0.05 0.05] 3531086
Cadmium {Cd) ug/e 0.08 0.06 0.01| 3531086
Chromium {Cr) uglg 0.6 0.3 0.3 | 3531086
Cobalt (Co) ugle 0.28 0.17 0.01] 3531086
Lead (Pb) ugle 0.25 0.29 0.03 3531086
Manganese (Mn) uglg 167 148 0.3 | 3531086
Selenium (Se) ug/g 0.7 0.5 0.2 | 3531086
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Page 3 of 23
Maxsam Analytics internaticnal Corpatation ofa Markam Analytcs 574D Campobello Boad, Mississauga, Ontasio, LSH 2(8 Tel [90%] 817-5700 Toll-Free: B00-563-5266 Fox: (305) 817-5777 www maweam ca
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Maxxam Job &: B428351

Elemental Air, LLC
Report Date: 2014/03/14

Client Project #: E13063
Site Location:  FIBROMIN, LLC, - BENSON, MN

ELEMENTS BY ATOMIC SPECTROSCOPRY (SOLID})

[Maxxam iD - UY8493 UY8494
Sampling Date
N e [omyerees Y
W WADENA
Metals
Mercury (Hg) [were] <001 | <0.01 |0.01] 3548448
RDL = Reportable Detection Limit
"lQC Batch = Quality Control Batch

Pagedof23

ampisbelo Rosd, Mississauga, Ontano, LN JL8 Tel [S0S) 37
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Maégam

Maxxam lob # B428351 * Elemental Air, uce
Report Date: 2014/03/14 Client Project #: E13063
Site Location:  FIBROMIN, LLC. - BENSON, MN

VOLATILE ORGANICS BY GC/MS (SOLID)

Maxxam ID uY8493 UY84394
Sampling Date
Unis| WonZoN/TS | ro| RODHOITIULSIOTS oy | o
W WADENA

) Volatile Organics ;

% |Acetone (2-Propanane) ugle 130 4.0 19 3.0 | 3528489
Benzene . ug/s <0.16 0.16 <0.12 0.12| 3528483
Bromodichloromethane o ug/e <0.40 0.40 <0.30 0.30{ 3528489
Acrolein ug/g <24 24 <18 18 | 3524468
Bromoform ug/g <0.40 0.40 <0.30 0.30] 3528483
Bromomethane ugle <0.40 0.40 <0.30 0.30| 3528489
Carbon Tetrachloride ug/g <0.40 0.40 <0.30 0.30) 3528489
Chlorobenzene ug/s <0.40 0.40 <0.30 0.30| 3528489
Chloraform ug/e <0.40 0.40 <0.30 0.30| 3528489
Dibroemochicromethane ug/e <0.40 0.40 <0.30 0.30| 3528489
1,2-Dichlorcbenzene ugle <0.40 0.40 <0.30 0.30| 3528489
1,3-Dichlorocbenzene ug/e <0.40 0.40 <0.30 0.30| 35284839
1,4-Dichlorobenzene ug/g <0.40 0.40 <0.30 0.30| 3528489
Dichlorodifluoromethane (FREON 12) ug/e <0.40 0.40 <0.30 0.30] 3528485
1,1-Dichloroethane ug/e <0.40 0.40 <0.30 0.30( 3528489
1,2-Dichloroethane ug/g <0.40 0.40| <0.30 0.30| 3528489
1,1-Dichloroethylena ug/e <0.40 0.40 <0.30 0.30| 3528489
cis-1,2-Dichloroethylene ugleg <0.40 0.40 <0.30 0.30) 3528489
trans-1,2-Dichlorcethylene ug/e <0.40 0.40 <0.30 0.30| 3528489
1,2-Dichloropropane ugle <0.40 0.40 <0.30 0.30| 3528489
cis-1,3-Dichloropropene ug/g <D.24 0.24 <0.18 0.18| 3528483
trans-1,3-Dichloropropene ug/e <0.32 0.32 <0.24 0.24) 3528483
Ethylbenzene ug/e <0.16 0.16 <0.12 0.12| 3528489
Ethylene Dibromide ug/e <0.40 0.40 <0.30 0.30| 3528489
Hexana ug/e <0.40 0.40 <0.30 0.30| 3528489
Methylene Chloride(Dichloromethane) | ug/g <0.40 0.40 <0.30 0.30| 3528489
Methyl Isobutyl Ketone ugle <4.0 4.0 <3.0 3.0 | 3528489

% |Methyl Ethyl Ketone (2-Butanone) ug/g 30 4.0 39 3.0 | 3528489
Methy! t-butyl ether (MTBE) ug/e <0.40 0.40 <0.30 0.30] 3528489
Styrene : ug/e <0.40 0.40 <0.30 0.30| 3528489
1,1,1,2-Tetrachloroethane ugfs <0.40 0.40 <0.30 0.30( 3528489
1,1,2,2-Tetrachloroethane ugfz <0.40 0.40 <0.30 0.30| 3523489
Tetrachloroethylene ugle <0.40 0.40 <0.30 0.30| 3528489
Toluene ) ug/g <0.16 0.16 <0.12 0.12| 3528489
RDL = Repartable Detection Limit
QC Batch = Quality Cantrol Batch

¥ ner regosalicl voder WAIFT Ol
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Maﬂam

Maxxam Job #: B423351
Report Date: 2014/03/14

Elemental Air, LLC
Client Project #: E13063

Site Location:

VOLATILE ORGANICS BY GC/MS (SOLID)

FIBROMIN, LLC. - BENSCN, MN

Uyg454

Maoxam ID uyg4s3
Sampling Date
1
Units a?—t?)?a?zfazifé:;u RDL anoo:ﬁ)&#l&ﬁnms RDL | QC Batch
W WADENA

1,1,1-Trichloroethane ug/g <0.40 0.40 <0.30 0.30| 3528489
1,1,2-Trichloroethane ug/g <0.40 0.40 <0.30 0.30] 3528489
Trichloroethylene ug/g <0.40 0.40 <0.30 0.30] 3528489
Vinyl Chloride ug/g <0.16 0.16 <0.12 0.12| 3528489
p+m-Xylene ug/g <0.16 0.16 <0.12 0.12] 3528489
o-Xylene ug/g <0.16 0.16 <0.12 0.12| 3528489
Xylene (Total) ug/g <0.16 0.16 <0.12 0.12) 3528489
Trichlorofluoromethane (FREON 11) ugle <0.40 0.40 <0.30 0.30| 3528489 |
Surrogate Recovery (%)
4-Bromofluorobenzene % 95 94 3528489
D10-0-Xylene % 97 97 3528489
D4-1,2-Dichlorosthane % 106 106 3528489
D8-Toluene % 96 a7 3528489

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

s 0730

AT

Page 9 of 23
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Mazgam

Elemental Air, LLC

Maxxam Job #: B428351
Report Date: 2014/03/14 ) Client Project #: E13063
; — AT Site Location:  FIBROMIN, LLC. - BENSON, MN
3 & & (__ ) ) 4
r-—-F@a-nﬂecfclﬁ‘l"Y‘{t ('{ b
MISCELLANEOUS (SOLID) %
Maxxam 1D uy84s3 i uya494
Sampling Date i
BROOD#1328/RED
Units| HORIZON/IOTS BROO:#;JC.:[‘;S;I{II:I:\J:(SE[JOTS RDL| QC Batch
W WADENA
[Miscellaneous Parameters '
L__‘La |Miscellaneous Organics l uglg I 3 | <2 r 2 I 3524368

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Page 10 of 23

Masxam Analytics intamational Corparation ofa Manam Analytas 5740 Campobelio Road, Missassoga, Ontano, LSN 2L8 Tel, (50S) 817 £700 Toll-Free: 800 563 5766 Fax: {305) BY7-5777 wnvw massam ca



Mazé(.am — == A

Maxxam Job #: B428351 Elemental Air, LLC
Report Date: 2014/03/14 Client Project #: E13063
Site Lacation:  FIBROMIN, LLC. - BENSON, MN

SEMI-VOLATILE ORGANICS BY GC-MS (SOLID}

Maxsam ID uYg493 Uyg494
Sampling Date
N e N [y O
W WADENA
Semivolatile Organics
** No Parameter Attached ** ug/Kg ATTACHED N/A ATTACHED N/A| 3536646
Acenaphthene ug/g <5 5 ' <10 10 | 3529143
Acenaphthylens ug/s <5 5 <10 10 | 3529143
Anthracena ug/e <5 5 <10 10 | 3525143
Benzo(a)anthracene vg/s <5 5 <10 10 | 3529143
Benzo(a)pyrene ug/g <5 5 <10 10 | 3529143
Benzo(b/j)flucranthene ug/g <5 5 <10 10 | 3529143
Benzo(g,h.i)perylene vg/g <5 5 <10 10 | 3529143
Benzo(k)fluoranthene ug/e <5 5 <10 10 | 3525143
1-Chloronaphthalene ug/g <50 50 <100 100} 3529143
2-Chloronaphthalene ug/e <5 5 <10 10 | 3529143
Chrysene ug/g <5 5 <10 10 | 3529143
Dibenz{a,h)anthracene g ug/e <5 5 <10 10 | 3529143
Fluoranthene ug/g <5 5 <10 10 | 3529143
Fluorene ug/g <5 5 <10 10 | 3529143
Indero(1,2,3-cd)pyrene ugfg <5 5 <10 10 | 3529143
1-Methylnaphthalene ugfe <5 5 <10 10 | 3529143
2-Methylnaphthalene ugfg <5 5 <10 10 | 3529143
Naphthalene ug/e <5 5 <10 10 | 3529143
5 Perylene ug/e <10 10 <20 20 | 3529143
Phenanthrene ug/e <5 5 <10 10 | 3529143
Pyrene ugfe <5 5 <10 10 |.3529143
Quinaline ug/g <10 10 <20 20 | 3529143
1,2-Dichlorobenzene ug/e <5 5 <10 10 | 3529143
1,3-Dichlorobenzene ug/g <5 5 <10 10 | 3529143
1,4-Dichlorabenzene ug/g <5 5 <10 10 | 3529143
Hexachlorobenzene ug/g <10 10 <20 20 | 3529143
Pentachiorobenzene ug/g <10 10 <20 20 | 3529143
1,2,3,4-Tetrachlorobenzene ug/e <10 10 <20 20 | 3528143
1,2,3,5-Tetrachlorobenzene ugfe <10 i0 <20 20 | 3529143
1,2,4,5-Tetrachlorobenzene ugle <10 10 <20 20 | 3529143
1,2,3-Trichlorobenzene ug/e <10 10 <20 20 | 3529143
1,2,4-Trichlorobenzene ug/e <10 10 <20 20 | 3529143
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable

Page5o0f23
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Mazé(.am

Maxxam Job #: B428351
Report Date: 2014/03/14

Elemental Air, LLC

Client Project #: E13063
Site Location:  FIBROMIN, LLC. - BENSON, MN

SEMI-VOLATILE ORGANICS BY GC-MS (SOLID})

[Maxxam 1D UY8433 UY8494
Sampling Date

Units amc;gg:%::n RDL BROO:’&?#T:EIJOTS RDL| QC Batch

W WADENA

1,3,5-Trichlorobenzene ug/e <10 10 <20 20 | 3529143
2-Chlorophenal ug/g <5 5 <10 10 | 3529143
4-Chloro-3-Methylphenol ug/g <5 5 <10 10 | 3529143
m/p-Cresol uz/g <10 10 <20 20 | 3529143
o-Cresol ug/g <10 10 <20 20 | 3529143
2,3-Dichlorophenol ug/e <5 § <10 10 | 3529143
2,4-Dichlorophencl ug/g <5 5 <10 10 | 3529143
2,5-Dichlorophenal ugle <5 5 <10 10 | 3529143
2,6-Dichlorophenol ug/g <5 5 <10 10 [ 3529143
3,4-Dichlorophenol ug/g <5 5 <10 110 | 3529143
3,5-Dichlorophenol ug/g <5 5 <10 10 | 3529143
2,4-Dimethylphencl ug/g <5 5 <10 10 | 3529143
2,4-Dinitrophenal ug/e <50 (1) 50 <100 (1) 100 3529143
4,6-Dinitro-2-methylphenol ug/g <50 (1) 50 <100 (1) 100| 3529143
2-Nitrophenol ug/e <30 30 <50 50 | 3529143
4-Nitrophenel vg/e <30 30 <50 50 | 3529143
Pentachlorophenol ugle <100 (1) 100 <100 (1) 100 | 3529143
Phenol ug/g 120 10 <20 20 | 3529143
2,3,4,5-Tetrachlorophenol ug/e <5 5 <10 10 | 3529143
2,3,4,6-Tetrachlorophenol ug/g <5 5 <10 10 | 3529143
2.3,5.6-Tetrachlorophenol ug/e <50 (1) 50 <200 (1) 200 3529143
2,3,4-Trichlorophenol ug/g <5 5 <10 10 | 3525143
2,3,5-Trichlaraphenol ug/g <5 5 <10 10 | 3529143
2.3,6-Trichlorophenol ugle <5 5 <10 10 | 3529143
2,4,5-Trichlorophenaol uglg <5 5 <10 10 | 3529143
2,4,6-Trichlorephenol ugfe <5 S <10 10 | 3529143
3,4,5-Trichlorophenol ug/eg <5 S <10 10 | 3529143
Benzyl butyl phthalate ug/g <10 10 <20 20 | 3525143
Bis{2-chloroethoxy)methane vg/g <5 5 <10 10 | 3529143
Bis(2-chloroisopropyl)ether ug/g <5 5 <10 10 | 3529143
Bis(2-ethylhexyl)phthalate ug/e <30 30 <50 50 | 3529143
4-Bromophenyl phenyl ether vglg <5 5 <10 10 | 3529143
p-Chloreaniline ug/e <10 10 <20 20 | 3529143
4-Chlorephenyl phenyl ether ug/e <5 5 <10 10 | 3529143

RDL = Reportatle Detection Limit
QC Batch = Quality Control Batch
(1) Detection limit was raised due to matrix interference.

Manaarr Lnglytics inteinatiopal Corporanon o/a Maveam Analytcs 5730 Campobalio Road, Mitistsuga, Ortano, ISH 208 Tel (9
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Maé(.am

Maxxam Job #: B428351 ' Elemental Air, LLC
Report Date: 2014/03/14 Client Project #: E13063 -
Site Location;  FIBROMIN, LLC. - BENSON, MN

SEMI-VOLATILE ORGANICS BY GC-MS (SOLID)

Maxxam ID Uyg493 Uy8494
Sampling Date
unis| HORIZON/IOTS | ot | BROCPHOSHULSI0TS | o |
W WADENA
3,3"-Dichlorobenzidine ug/e <30 30 <50 50 | 3529143
Diethyl phthalate ug/g <10 10 <20 20 | 3529143
Di-N-butyl phthalate ug/g <10 10 <20 20 | 3529143
_ |Di-N-octyl phthalate ug/g <30 30 <50 50 | 3529143
2,4-Dinitrotoluene ug/g <5 5 <10 . 10 | 3529143
2,6-Dinitrotoluena ug/e <5 5 <10 10 | 3529143
Dimethyl phthalate ug/g <10 10 <20 20 | 3529143
Biphenyl ugle <5 5 <10 10 | 3529143
Bis(2-chloroethyl)ether ug/e <10 10 <20 20 | 3529143
Hexachlorocbutadiene ug/a <5 5 <10 10 | 3529143
Hexachlorocyclopentadiene ug/e <30 30 <50 50 | 3529143
Hexachloroethane ug/g <5 5 <10 10 | 3529143
Isophorone ug/g <5 5 <10 10 | 3529143
Nitrobenzene ug/g <5 5 <10 10 | 3529143
Nitrosodiphenylamine/Diphenylamine | ug/g <10 10 <20 20 | 3529143
N-Nitroso-di-n-propylamine ug/g <5 5 <10 10 | 3529143
Surrogate Recovery (%)
2,4,6-Tribromoghenal % 81 78 3529143
2-Fluorobiphenyl % 81 34 3529143
2-Flucrophenal % 71 68 3529143
D14-Terphenyl % 85 86 3525143
D5-Nitrobenzene % 64 68 3525143
D5-Phenol % 72 72 3529143
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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txrdam Aqalitics (rtematmons] Corporation ofa Maxsam Snalytics 6740 Campobeio Hoad, Mibsisss-iga, Ustaria, LN JLE Tel (905) B17 SV00 Toll Free: 800-563-€168 Fax: (305) 817-5TI7 wwia maxesm va






W S : Arc5 Environmental Consulting, LLC

20 Rockwood Lane
Groton, MA 01450

Arch
(978) 877-7719
T david.minott@arc5enviro.com

hitp:/fwww.arc5enviro.com

May 5, 2014

Ms. Carol Staniec

US EPA Region V

77 West Jackson Blvd
R19]

Chicago, IL 60604-3590

Subject: Fibrominn Biomass Power Plant, Benson, MN - Poultry Litter Fuel
(MPCA Air Permit No. 15100038)

Revision to Supplement #2 to Application for Non-Waste Determination Under 40 CFR
Part 241.3(c) '

Dear Ms. Staniec:

Fibrominn LLC submitted a non-waste petition for its poultry litter fuel to EPA Region 5 on July
1, 2013, and submitted supplemental information on January 10, 2014 and again on April 8,
2014. With this letter, Fibrominn revises two data points that appeared in Table 1A of its
supplemental submission dated April 8, 2014. Table 1A is attached here, showing two revised
values in blue font for the chlorine level recently measured in Fibrominn's poultry litter. The
revised chlorine levels in the litter are lower than previously reported and reinforce Fibrominn's
prior conclusion that the chlorine levels present in Fibrominn’s poultry litter are less than or
comparable to levels in traditional fuels. The basis for revising the reported chlorine levels is
further explained below.

Table 1A had summarized the contaminant levels present in samples of Fibrominn's poultry
litter obtained from two different pouliry growers. The two litter samples had been obtained in
February 2014 and were originally laboratory tested in March 2014. The then reported levels of
chlorine, at 5,000 and 8,000 ppm for the two litter samples, were higher than average for
Fibrominn litter, although within the historical range of values for Fibrominn litter. While
possible, Fibrominn thought it unlikely that those tested chlorine levels in litter from two
different poultry growers would both be above average. In addition, the standard laboratory
test that produced the reported results is less accurate than other laboratory tests that are
specifically used to test fuel materials. Accordingly, Fibrominn had both litter samples (same
litter samples as tested in March 2014) re-analyzed for chlorine by another laboratory that
specializes in analyzing fuel materials using a more accurate test method.

The test method used originally (March 2014) is the standard method for ultimate/proximate
analysis in which chlorine is measured using flow injection analysis following bomb
combustion calorimetry (i.e., Chlorine - E776/9250 Titrimetric Silver Nitrate Method). The
subsequent re-analysis (April 2014) employed a microcoulometric technique following the
ASTM D6721 test method. Using that test method, the analysis for chlorine is performed



Ms. Carol Staniec
May 5, 2014

ArcS Environmental Consulting, LLC

directly on the litter sample, not following combustion of the sample as with the standard
method. Coulometric analysis directly of the litter sample itself enables more accurate

measurement at lower concentrations.

A comparison of the chlorine test results via the two test methods follows for the same two
samples of Fibrominn poultry litter. The laboratory fest results, as reported by the two test

laboratories are attached.

Standard Test Method for Ultimate/Proximate
Analysis - Chlorine-E776/9250

More Sensitive Method for Direct Testing of
Fuel Samples -~ ASTM D6721

Laboratory: Maxxam

Laboratory: MVTL

Litter Analysis Date: March 2014

Litter Analysis Date: April 2014

Litter Sample from Poultry Grower A
(Labeled “Red Horizon™)

Litter Sample from Poultry Grower A
(Labeled “Red Horizon™)

Litter Chlorine Level (As Received): 8,000 ppm

Litter Chlorine Level (As Received): 4,010 ppm

Litter Sample from Poultry Grower B
(Labeled “Huls”)

Litter Sample from Poultry Grower B
(Labeled “Huls”)

Litter Chlorine Level (As Received): 5,000 ppm

Litter Chlorine Level (As Received): 2,870 ppm

The more sensitive laboratory analytical method showed lower chlorine levels present in both
of the Fibrominn litter samples (2,870 and 4,010 ppm), consistent with the average level tested

historically in Fibrominn's poultry litter (3,800 ppm).
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Ms. Carol Staniec ArcS Environmental Consulting, LLC
May 5, 2014

Thank you for reviewing this revised data. Please do not hesitate to contact me with any
questions or should you need further information to facilitate your review.

Please also copy the following individuals on any email or written correspondence:

e Grady Third, Fibrominn LLC (grady.third@contourglobal.com);
e Scott Knudson, Briggs and Morgan (SKnudson@Briggs.com).

Sincerely,

David H. Minott, QEP, CCM 978-877-7719; david minott@arcbenviro.com
President
Arch Environmental Consulting, LLC

Attachments: Revised Table 1A

cc: MPCA via email -
e Trevor Shearen (trevor.shearen@state.rm{.us)
o Richard Cordes (richard.cordes@state.mn.us)
¢ Steve Gorg (steven.gorg@state.mn.us)

Also -
e Grady Third, Fibrominn LLC (grady.third@contourglobal.com)
e Scott Knudson, Briggs and Morgan (SKnudson@Briggs.com

Arch
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Table 1A: Contaminant-by-Contaminant Comparison, Elemental Contaminants!

NOTE: This supplements Fibrominn’s Non-Waste Petition (July 1, 2013) and Prior Supplement (January 10, 2014).

Supplement April 8, 2014

Data Units: ppm?

(Revised May 5, 2014, updating chlorine data, blue font)

All revisions since January 10, 2014 are shown in red or blue font.

: Poultry Litter® Pet
Poultry Litter LY Wood / Sl [ 9 o | Oat 8 ~ ka0 ;
(brorinmDat:) (FIEEE::;}&[? :)nd Biomass® DDGS Stover? | Alfalfa Stems’ Coal Coke Results of Comparison
Contaminant
Range
Avg. Range’* Avg. Range | Ave. | Range | Avss. Avgs, Avgs. Avgs, Avg, Range
Non-metal elements
50600 1823
2870, 7577 13 22002“, 300% Comparable to stover and ,
; 8000 1000 - ND - X 2300, e . ND - T's alfalfa (datd avg.). Less than oat
Chlorine (Cl) 4010° ;{;%%O - 4000 9700 259 5400 gg?;zf 6000°, %ggg:e’ 8,568" 992 9080 3000 stems (data avg.)
2 1300%’ 7200% Comparable to coal (data range)
3800
< 200, Ml Comparable to wood, within
i < 200° i ND - ND - o Data statistical uncertainties (data
Fluorine (F) 100 - 500 | 290 100-500 | 32.4 | 359 NoData | NoData No Data NoData | 64.0 178 range)  Fibromsinn test data
200* corroborates literature data.
15600, 36000%
. 18800° - 7320 - 200 - o | 1300%, 10000%, - 13600 - | 10000 - Lower than DDGS (data avg.)
Nitrogen (N) , |- |20 lsegp | P40 | aes00 | iitir [ e1oo | 47so0 6,000 1 13090 | g2000 | 26000 | Comparable to coal (data range)
26300
2400, 6100% Lower than coal, coke, and DDGS
2600° 1600 - 1330 - ND - oy 100%* 200%, - 740 - 5400 - 2 2
Sulfur (S) 7000 5300 11100 704 8700 6400%, 10