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This memorandum summarizes the Non-Hazardous Secondary Material (NHSM) determination for the landfill
gas to energy project to be located at the Johnston County MSW landfill in Smithfield, North Carolina. The
project includes the installation of one Caterpillar generator burning landfill gas (LFG) purchased from the
Johnston County landfill. This determination is being made pursuant to the federal EPA’s March 11, 2011 NHSM
regulation. That rule states that any NHSM that is burned is a solid waste unless it qualifies for an exception
under the rule.' Based on the information provided by the applicant in this case, C2i Methane Partners LLC, the
LFG to be burned does quality for an exception and therefore is not considered solid waste under this rule.

Background

It is important to note that this determination is limited to review of the LFG as represented by C2i and under the
NHSM rule. The NHSM rule did not redefine the current definition of “solid waste” at 40 CFR §258.2.> The
EPA, through the NSHM rule, provided a method to determine whether NHSM materials that were burned would
qualify as solid waste for the purpose of §129 of the Clean Air Act (CAA). The EPA has issued several policy
interpretation letters since promulgating the NHSM rule in an attempt to clarify any possible confusion regarding

40 CFR §241.3 (2011).

* In the Resource Conservation and Recovery Act, Congress defined “Solid waste” as any garbage, refuse, sludge from a
waste treatment plant, water supply treatment plant, or air pollution control facility and other discarded material, including
solid, liquid, semi-solid, or contained gaseous material resulting from industrial, commercial, mining, and agricultural
operations, and from community activities, but does not include solid or dissolved materials in domestic sewage, or solid or
dissolved materials in irrigation return flows or industrial discharges that are point sources subject to permit under 33 U.S.C.
1342, or source, special nuclear, or by-product material as defined by the Atomic Energy Act of 1954, as amended (68 Stat.
923). The EPA has adopted a nearly identical definition at 40 CFR 258.2.
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the relationship between the existing definition of solid waste and the NHSM rule.” More specifically, these letters
address the issue of “contained gas” as it relates to the 40 CFR §258.2 “solid waste” definition. The letters
confirm that, consistent with the NHSM rule, LFG is not a “traditional fuel,” but may be considered a “processed
commodity fuel” by meeting all of the requirements presumably given in the NHSM rule. Significantly, the
August 11, 2011 letter quotes the EPA’s response to comments document on the critical question of whether LFG
is a traditional fuel." The NHSM rule states that traditional fuels are not secondary materials or solid waste.
Interestingly, on the question of whether LFG is a contained gas, none of the EPA letters cite another EPA
response to that question found in the same document referenced above. The EPA did respond to a commenter
who asked that the “EPA should make clear that “contained gaseous material” is only meant to cover gas in a
container when that container and its contents are combusted.” The EPA stated that it was

“...unable to find any Agency reasoning supporting previous EPA interpretations that only gases
in containers may be considered “contained.” Based on the facts of this case, EPA cannot see how
gaseous secondary material that is generated in any particular system and is somehow sent to a
gas-fired boiler, even through a pipeline, can be considered an “uncontained gas.” This even
assumes that “uncontained gas” is not covered under the definition of solid waste, which EPA
does not concede in this rulemaking. This would mean that a clean gas-fired boiler could still
burn under CAA 112 secondary material that is handled through a seriously leaking pipeline, has
little to no real fuel value, and is full of dirty contamination, simply because the material is not a
“contained gas” under the definition of solid waste. EPA rejects any such formulation.”®

From these comments, and from the fact that the EPA has never stated that LFG is not a NHSM, the NC DAQ
proceeded to apply the NHSM procedure to ascertain whether LFG is a solid waste.

Analysis under NHSM

Under the EPA rule Non-hazardous secondary material means a secondary material that, when discarded, would
not be identified as a hazardous waste under Part 261 of this chapter. In turn, secondary material means “...any
material that is not the primary product of a manufacturing or commercial process, and can include post-consumer
material, off-specification commercial chemical products or manufacturing chemical intermediates, post-
industrial material, and scrap.”

The EPA’s definition of NHSM is quite broad as evidenced by the phrase “any material that is not the primary
product...” In the case of landfills, LFG is unquestionably not the primary product of a landfill and therefore is
considered a NHSM.’

? Letter from Suzanne Rudzinski (US EPA) to Tim Hunt (AFPA) dated May 13, 2011, letter from Suzanne Rudzinski (US
EPA) to Sue Briggum (Waste Management) dated August 5, 2011, and letter from Mathy Stanislaus, (US EPA) to Paul Noe
(AFPA) dated June 25, 2012.

* The specific comment was 3b-I3-2 in EPA-HQ-RCRA-2008-0329 in response to a comment that asked EPA to clarify that
landfill gas and sewage digester gas are unequivocally "traditional fuels" and are not solid wastes if they

are combusted in any type of boiler. The term “traditional fuels” is a term defined in the NHSM rule.

*Id at 212.

®1d at 213.

" Were it not for the explicit statement by the EPA that landfill gas and sewage digester gas are “extracted from landfills,
which contain wastes” and that they can only “be considered commodity fuels that have been processed from waste
materials” if these gases met “all the requirements necessary to be considered a processed commodity fuel” an argument
might be made that LFG is the primary product of the landfill.
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Exceptions
As noted earlier, the rule provides that any NHSM that is burned is a solid waste unless it qualifies for an
exception under the NHSM rule. Generally, the rule provides four exceptions:

(1) Non-hazardous secondary materials used as a fuel in a combustion unit that remain within the control
of the generator and that meet the legitimacy criteria.®

(2) Scrap tires managed under the oversight of an established tire collection program and resinated wood
provided the materials that have not been discarded and meet the legitimacy criteria.

(3) Non-hazardous secondary materials used as an ingredient in a combustion unit that meet the
legitimacy criteria specified in paragraph (d)(2) of this section.

(4) Fuel or ingredient products that are used in a combustion unit, and are produced from the processing
of discarded non-hazardous secondary materials and that meet the legitimacy criteria.

For the purposes of this determination, exceptions (2) and (3) are not relevant. However exception (1) is relevant
to the current application and therefore each element of the exception is discussed below:

Control of the Generator — 40 CFR 241.3(b)(1)

The NHSM rule provides that “Within control of the generator” means that the non-hazardous secondary material
1s generated and burned in combustion units at the generating facility; or that such material is generated and
burned in combustion units at different facilities, provided the facility combusting the non-hazardous secondary
material is controlled by the generator; or both the generating facility and the facility combusting the non-
hazardous secondary material are under the control of the same person as defined in this section. 40 CFR §241.2

The term “generating facility” means all contiguous property owned, leased, or otherwise controlled by the
NHSM generator. 40 CFR §241.2

The applicant, CI Methane Management, proposes to burn the LFG in a combustion unit at the site where the
landfill gas is being generated. While the applicant and Johnson County are two different legal entities, the fact
that the engine burning the gas is “at the generating facility” is sufficient to satisfy EPA’s definition of “Within
the control of the generator” requirement.

Legitimacy Criteria — 40 CFR §241.3(d)(1)

Managed as a Valuable Commodity — 40 CFR 241.3(d)(1)(i)

There is no definition of the phrase “manage as a valuable commodity,” however in the preamble to the March
2011 NHSM rule, the EPA provided several factors that could be considered. The EPA stated that “[w]here there
is an analogous fuel, the non-hazardous secondary material used as a fuel must be managed in a manner consistent
with the management of the analogous fuel or otherwise be adequately contained so as to prevent releases to the

8 The legitimacy criteria are provided in the NHSM rule at 40 CFR §241.3(d)(1) and (2) for fuels and ingredients
respectively.

? EPA’s definition of “within the control of the generator” is designed to allow two scenarios. The first scenario “that the
non-hazardous secondary material is generated and burned in combustion units at the generating facility” limits the inquiry to
the geographic location of the combustion unit relevant to the generation of the NHSM. The second scenario allows
geographic disparity only in instances where there is common control between the generator and facility burning the material.
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environment.”'® In this case natural gas can be considered an analogous fuel and the LFG is managed and
contained like the analogous fuel. The landfill gas generator, motivated by both the NSPS landfill gas collection
requirements and self interest with respect to sale of the gas, is presumed to make efforts to maximum its
collection. Similarly, the LFG combustor, having paid for the LFG, is presumed to attempt to minimize LFG
losses in order to maximize profits. Both the generator and combustor acting in their economic self-interest
demonstrate their intent to manage the LFG as a valuable commodity.

Moreover, the EPA, in responding to comments about “valuable commodity” notes that scrap tires are an example
of how a material can be treated as a valuable commodity. According to the EPA, scrap tires collected under the
oversight of an established tire collection program promotes the beneficial use of tires. Similarly, the combustion
of LFG has created a market, albeit subsidized, for landfill gas-to-energy projects specifically to find a beneficial
use of the LFG. See e.g. EPA Landfill Methane Outreach Program <http://www.epa.gov/Imop/>. However, there
are NGOs, like the Sierra Club, who do not support the combustion of LFG. According to the Sierra Club landfill
operators manipulate the gas collection system to the percentage of methane at the expense of overall collection
efficiencies. See <http://www.sierraclubmass.org/pdf/LEGTE factsheet.pdf>. This increases methane losses and
methane, having a global warming potential 72 times greater than carbon dioxide over a 20 year period, leads to
increased climate change.

Notwithstanding these issues, the NCDAQ has determined that the LFG is managed as a valuable commodity and
satisfies this part of the EPA’s legitimacy criteria.

Meaningful Heating Value — 40 CFR 241.3(d)(1)(ii)

In the preamble to the final NHSM definitional rule, US EPA stated that materials with a heat content of at least
5,000 Btu/lb presumptively satisfy this criterion.'' However, materials with lower heat contents may also satisfy
the criterion on a case-by-case basis by showing that “the energy recovery unit can cost-effectively recover
meaningful energy from the non-hazardous secondary materials used as fuels.”'” Factors that may be considered
in this case-by-case analysis include “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 non-
hazardous secondary materials to use as a fuel, whether the non-hazardous secondary materials they are burning
can self-sustain combustion, and whether their operation produces energy that is sold for a profit....”"

The LFG has a heating value of approximately 500 Btu per cubic foot which is approximately half of that of
natural gas. However, the heat content of LFG on a Btu/Ib basis is approximately 8,000-10,000 Btu/Ib which is
well above the EPA’s presumptive meaningful heating value threshold."

Comparable Contaminant Concentrations — 40 CFR 241.3(d)(1)(iii)

In order for a NHSM to be classified as not a solid waste, it must “contain contaminants at levels comparable in
concentration to or lower than those in traditional fuels which the combustion unit is designed to burn.”'> The
current rule is silent as to whether the traditional fuels used in the comparison should include all fuels that the
combustion unit is capable of burning, or whether it is limited to those fuels that the combustion unit is legally

976 Fed. Reg. 15520 (March 21, 2011).
176 Fed. Reg. 15,523 (Mar. 11, 2011).
12
1d.
P 1d.
" The heating value of natural gas is approximately 20,000 Btu/lb. The density of LFG is greater than natural gas as landfill
gas contains approximately 50 percent methane (0.0447 1b/ft3) and 50 percent CO2 (0.1234 1b/ft3).
"> 40 CFR 241.3(d)(1)(iii) (March 23, 2011).
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allowed to burn. However, the EPA has subsequently made it clear both through communications with the
NCDAQ and in subsequent proposed rulemaking, that the contaminant comparison should be based on what the
combustion unit is simply capable of burning.'®

In this instance, the combustion unit is a Caterpillar Gas Generator engine. The unit is a CAT G3520C Low
Energy Fuel engine with fuel system sized for 275 to 650 Btu/ft3 dry pipeline natural gas. Because the unit is
specifically designed for low Btu fuel it is unclear whether this specific unit is designed to burn natural gas.
However, the Caterpillar model G3520C can be purchased with a fuel system sized for natural gas and therefore it
would appear that this model is generally designed and capable of burning natural gas and that the only changes to
allow it to burn landfill gas are to the fuel system.'” Because the changes are to just the fuel system the NCDAQ
considers the G3520C model to be capable of burning both LFG and natural gas and therefore natural gas will be
the traditional fuel that will be used for comparison purposes.

Comparison of Contaminants

A contaminant is defined as “any constituent in a non-hazardous secondary material that will result in emissions
of the air pollutants identified in the Clean Air Act section 112(b) or the nine pollutants listed under Clean Air
Act section 129(a)(4) when such non-hazardous secondary material are burned as fuel or used as an ingredient,
including those constituents that could generate products of incomplete combustion.”'® This definition could be
interpreted to include (1) chemical pollutants that are present within the NHSM that may be emitted as regulated
air pollutants during the combustion process'®, (2) chemicals that are not regulated air pollutants, but which may
form air pollutants during the combustion process®, and (3) chemicals that are not regulated pollutants, but which
may promote the formation of air pollutants during the combustion process.”’ While the EPA does draw a
distinction between comparing "emissions" and comparing "constituents that will result in emissions" they have
advocated evaluating combustion emissions as part of the comparability analysis.” According to EPA, this
distinction between contaminant levels and emissions becomes particularly important when looking at
constituents that are defined as contaminants based solely on the fact that they are precursors to Section 112/129
pollutants. For example, nitrogen is one such constituent. If unit designs are selected and combustion conditions
are managed such that nitrogen does not form NO, (no consideration of add-on controls), EPA would not consider
it a contaminant.”

' E-mail from George Faison (US EPA) to Donald van der Vaart (NC DAQ), dated May 2, 2012 (indicating that the
contaminant levels in the NHSM “should be compared to what traditional fuel the unit is [burning] or CAN burn, not what it
is permitted for.”; 76 Fed. Reg. 80530 (Dec. 23, 2011) (proposing to revise 40 CFR 241.3(d)(1)(ii) to indicate that, “In
determining which traditional fuel(s) a unit is designed to burn, persons can choose a traditional fuel that can be or is burned
in the particular type of boiler, whether or not the combustion unit is permitted to burn that traditional fuel.”
I7http://www.cat.com/cda/files/1 849235/7/Reciprocating%20Generator %20Sets%20A %20 Viable %20Choice %20In%20Sust
ainable%20Energy %20LEXE0046-01.pdf

'® 40 CFR 241.1 (March 23, 2011) (emphasis added).

' Example: Regulated toxic metals in the NHSM may be emitted in the form of particulate matter. Toxic metals include
antimony, arsenic, beryllium, cadmium, chromium, cobalt, lead, manganese, mercury, nickel, and selenium.

2 Example: Sulfur in the NHSM may be emitted as sulfur dioxide (SO,), which is a pollutant listed under CAA § 129(a)(4).
! Example: Copper “significantly enhance[s] the yield of [dioxins]” (see references below). Therefore, the presence of
copper in the NHSM may result in the emission of these pollutants, which are listed under CAA § 129(a)(4). For information
on the efficacy of copper in catalyzing the formation of Dioxin/Furnas, see for example,
http://www.epa.gov/ncea/pdfs/dioxin/2k-update/pdfs/Dioxin Chapter 2.pdf .

?2 See Letter from James R. Berlow (EPA) to Fadi K. Mourad (DTE Energy) dated March 16, 2012. In this case the EPA
considered the affect of the design of the combustion unit on the formation of NO; from N contained in the NHSM.

2 E-mail from George Faison (US EPA) to Donald van der Vaart (NC DAQ), dated June 15, 2012. (As a delegatee of this
regulatory program the NC DAQ does not comment on this interpretation of the rule but does note that EPA’s interpretation
herein provides that the design of the combustion unit is a consideration in the determination of whether the material to be
burned is a NHSM.)
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Since the time the final rule was promulgated the US EPA has indicated that it did not intend for the definition of
contaminants to be so broadly interpreted. On December 23, 2011, the US EPA proposed a revision to the
definition “to clarify what will be considered contaminants for the purposes of the legitimacy criteria.”** The US
EPA proposed including a specific list of pollutants and precursors that fall within the definition of
“contaminants” in place of the existing definition that includes constituents that would result in emissions of air
pollutants.> In the preamble to the proposed rulemaking, US EPA repeatedly asserts that the revised language is
only intended to clarify the intent of the final rule and that the Agency does “not expect this change to affect any
of the decisions previously made on whether NHSMs are solid wastes when burned as fuels.”

The EPA has indicated that a variety of comparisons could be made. For example, the upper contaminant levels
in the NHSM should be compared against the upper end of the statistical range of contaminant levels in the
relevant traditional fuels. Alternatively, the average values of the NHSM should be compared with the average
values of the traditional fuels. “Anything less could result in ‘traditional fuel’ samples being considered solid
waste if burned in the very combustion units designed to burn them — not the Agency’s intent in either the 2011
NHSM final rule or today’s proposed rule.”” However, using different bases for comparison could lead to
different results. The EPA warned that “[i]t would not be appropriate to compare an average NHSM contaminant
value to the high end of a traditional fuel range, as the existence of an average implies multiple data points from
which a more suitable statistic (e.g., range or standard deviation) could have been calculated. Finally, the EPA
warned that “in the context of an inspection or enforcement action, the Agency will evaluate the appropriateness
of alternative methodologies and data sources on a case-by-case basis when determining whether the legitimacy
criteria have been met.”>®

A Contaminant Comparison Table (CCT) is attached to this determination that provides a comparison between
contaminants in the Johnston County LFG and natural gas (see Attachment). One area where comparisons were
difficult was for those contaminants that were identified to be present in LFG but for which there was little or no
data available to quantify the concentration of those same contaminants in natural gas.”> As discussed above, the
“comparison” test is not limited to the ultimate analysis of the as-fired material, but rather considered the

276 Fed. Reg. 80470 (Dec. 23, 2011).

* The proposed definition is as follows: “Contaminants means all pollutants listed in Clean Air Act sections 112(b) and
129(a)(4), with modifications outlined in this definition to reflect constituents found in non-hazardous secondary materials
prior to combustion. The definition includes the following elemental contaminants that commonly form Clean Air Act
section 112(b) and 129(a)(4) pollutants: Antimony, arsenic, beryllium, cadmium, chlorine, chromium, cobalt, fluorine, lead,
manganese, mercury, nickel, nitrogen, selenium, and sulfur. The definition does not include the following Clean Air Act
section 112(b) and 129(a)(4) pollutants that are either unlikely to be found in non-hazardous secondary materials prior to
combustion or are adequately measured by other parts of this definition: Hydrogen chloride (HCI), chlorine gas (Cl,),
hydrogen fluoride (HF), nitrogen oxides (NOy), sulfur dioxide (SO,), fine mineral fibers, particulate matter, coke oven
emissions, diazomethane, white phosphorus, titanium tetrachloride, m-cresol, o-cresol, p-cresol, m-xylene, o-xylene, and p-
xylene.” See 76 Fed. Reg. 80529 (Dec. 23, 2011).

676 Fed. Reg. 80470 (Dec. 23, 2011). At this point, however, this can only be considered as guidance from the EPA.

776 Fed. Reg. 80481 (Dec. 23, 2011).

%8 76 Fed. Reg. 80482-3. (Dec. 23, 2011).

*? As noted in the CCT, there was a dearth of information on concentrations of metals in as-fired natural gas. While the
EPA’s Survey Results included concentration ranges for metals in natural gas, these values were based on AP-42 factors that
were developed from testing of dual fuel boilers (e.g. oil and natural gas). The NCDAQ concluded that the metals measured
were not from the combustion of natural gas but rather the result of residual metals remaining on boiler surfaces from burning
oil. There is no reason to expect any appreciable concentrations of metals in pipeline quality as-fired natural gas and
therefore, unless otherwise noted, it was assumed that there were no metals in as-fired natural gas. Because metals were
present in the landfill gas, as discussed above, the NCDAQ used the EPA de minimis approach for comparability purposes.
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emission rates of pollutants generated from the combustion of the NHSM.*® Because EPA has acknowledged that
emission rates can be considered as one factor of the comparison test, the NCDAQ employed a de minimis
emissions- based approach for those compounds present in LFG but for which there was limited information for
natural gas.” The de minimis approach consisted of estimating the potential emission rate of each contaminant
and comparmg that rate to the federal EPA’s de minimis emission rates developed during the CAA §112(g)
program.””> The EPA’s de minimis values were developed using air dispersion modeling and ambient health based
data to establish emission rates that EPA considers trivial for regulatory purposes. The contaminants for which the
EPA de minimis approach was used were acetonitrile, chloroethane (ethyl chloride), dichloromethane (methylene
chloride), hydrogen sulfide, acetaldehyde, carbon disulfide, formaldehyde, methyl isobutyl ketone, and
ethylbenzene. In all cases the expected emission rates of these contaminants from the combustion of this landfill
gas were below their respective EPA de minimis emission rates.

Nitrogen is one contaminant that is present in LFG greater than ten times the concentration of natural gas
(262,000 ppmv in LFG compared with a range between 3, 100 and 25,000 ppmv in natural gas). As EPA noted in
their response to questions, they recommend comparing the emission rates of NOx. In this case, the NOx
emission rate from the proposed engine is 0.5 g/bhp-hr which is consistent with the current MACT standard for
engines. The NOx emission rate of the engine when burning LFG is considered to be comparable to the NOx
emission rate when burning natural gas.

Based on the data provided the NCDAQ has concluded that the Johnston County LFG being burned in the
(G3520C generator contains contaminants at levels comparable in concentration to or lower than those in natural
gas (the traditional fuel the engine is designed to burn).

Conclusion

Because the LFG being burned remains within the control of the generator and because the LFG meets the
legitimacy criteria (managed as valuable commodity, meaningful heating value, and has comparable or lower
contaminant concentrations) the NCDAQ has determined that the Johnston County landfill gas proposed to be
burned in the Caterpillar G3250C generator is not a solid waste pursuant to 40 CFR §241.3. If you have any
questions regarding this NHSM determination, please contact me at (919) 707-8475.

Attachment
C: Sheila C. Holman
Charles McEachern

30 B mail from George Faison (US EPA) to Donald van der Vaart (NC DAQ), dated June 15, 2012 “We [EPA] draw a
distinction between comparing "emissions” and comparing "constituents that will result in emissions.” This distinction
becomes particularly important when looking at constituents that are defined as contaminants based solely on the fact that
they are precursors to 112/129 pollutants. Nitrogen is one such constituent. If unit designs are selected and combustion
condmons are managed such that nitrogen doesn't form NOx, our logic for considering it as a contaminant falls apart.”

' EPA stated in the proposed CAA §112(g) rulemaking, “In general, the concept of de minimis has been used by the courts
for providing authority to regulatory agencies to make exceptlons for regulation when the regulatory burdens of those
affected by the rule would “yield a gain of trivial or no value.” The EPA then described the proposed de minimis values as
“levels of emission increases that would result in a trivial risk to the public health.” See EPA-453\R-93-035.

2 BPA-453\R-93- 035, Documentation of De minimis Emission Rates — Proposed 40 CFR Part 63, Subpart B Background
Document. The develop of the De minimis values was not affected by EPA’s decision to abandon the modification
provisions of the §112(g) program.
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