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Mr. James Ventura

President

VMBS Envirenmental Development, L1.C
21686 East Lincoln Highway, Suite E
Lynwoeod, Hlinois 60411

Dear Mr. Ventura:

In your letter of February 27, 2013, you requested clarification from the 1S, Ernvironmental Protection
Ageney (EPA} that your engincered fuel processed from municipal salid waste, called Biomass Derived
Fucl {BDFY, is a non-waste fuel product under the 40 CFR Part 241 Non-Huzardous Secondary
Materials (NHSM} rule. In your letter, and follow-up email cormespondence from Dr., Fred Jones of
VMS, information was provided regarding the BDF process, as well os information reganding the YMS
position that BDF should be considered o non-waste fuel in aceordunee with 40 CFR 241, 3(b}4)

To be designated as a non-waste fuel under that section, the regulations require that the processing of the
NH3M meet the definition of processing in 40 CFR 241.2, and the legitimacy eriterin for fuels in 40
CFR 241.30d 31y niter processing, Units that combust NHSM as fuels that do not meet these
requirements must meet applicable emissions standards isswed under section 129 of the Clean Air Act,

Bascd on the information provided in your Seplember 2013 letter and supplemental materials, we agree
that BDF would be considered o non-waste fuel under the 40 CFR Part 241 regulations provided
specifications outlined in your submital are mointained inel uding a moisture content of 2% or less
(verified by duily composite sampling¥; and an ash content of 25% or less {on a dry basis verifted by
daily composite sampling), In additian. w be cansidered a non-waste, the BI3F must be combusted in a
unit designed to bum coal, and BDF use cannot execed 30% of the coal fuel required to operate the
combustion unit. The remainder of this lelter provides the basis for our position including 1he reasons for
these conditions.! Jf' these conditions ure ot maintained, the agency may reach a different conclusion,

! Note that o non-waste determination under A0 UFR Part 2400 does st affect a state’s sushority 1o repulate a nenhazsimdous
sectidary material as g solid wasie. Non-haeandous secondan materials may be regulited simalianeously as o wofid waste by
the stare, bet as s son-wase fued snder 30 CFR Part 230 for the paposes of determining the applicable cimissions standands
under the Clein Adr Act for the pombustion urit in which it is used.
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A Processing

Processing s defined in 30 CFR 241.2 as operations thot transform discarded NHSM into o non-waste
fuel or non-waste ingredient, including operations necessary to: remove or destroy contaminants;
‘significantly improve the fucl chameteristios (e.g., stzing or drving of the material, in combination with
other operations); chemically improve the as-fired energy content; or improve the ingredient
characteristics. Minimal operations that resalt only in moditying the size of the material by shredding do
not constitute provessing for the purposes of the definition. '

The determination of whether a particular operation or set of operations consti tutes sufficient processing
to meet the definition in 40 CFR 241.2 is necessarily o case-specific and fact-specific determination.
This determination applics the repulstory definition of processing to the specitic discarded material(s)
being processed, as deseribed in prior agency correspondence and supporting materials,? taking into
account the nature und content of the material, as well as the types and extent of the operations
performed on it Thus, the same eperalions may or may not constitute sulficient processing under the
regulation in a particular circumstanee, depending on the material being processed and the specific
details af the processing, In some cases, cennin operations will be sufficient to “transform discarded
non-hazardous secondary material into a nan-waste fuel,™ and in other cases, the same operations may
not be sufficient to do so.

As described in the materials that VMS submitted, production of the granular BDF invalves multiple
steps to process and upgrade discarded houschold and commercial waste {municipal solid waste). The
processing steps are summarized below,

Preliminary soning and physica] separation: Preliminary processing includes physical separntion using
tramawed sand dise screening, ferrous, nonferrous, ol air classification separation steps. The proposed
Low Temperature Mechanical Pyrolysis (LTMP) plant will include four rotary trommel screens with
multiple sized screen sections to size-sort the material, Two dise sereens will be used o enhance
recovery of organic matter. Seven magnetic separstors will be used to remove and recover fermous
metals and theee eddy-current separators will be used to remave and recover aluminum and other non-
ferrous metals, Three air classilication scparators will be used 1o remove inorganic matter such as plass,
sund, stones, ete. Estimates of reeyeling and remioval performance of this preliminary singe were
‘provided: 85% recovery of erganic matter for further processing into BDF; 85% recovery of ferrous
metals; 50% recovery of aluminuem ond other non-ferrous metals: 80% rermoval of glass; 7084 removal
of undesired inorganie matjer,

Low Temperature Mechanical Pveolysis (L TMP) Process: The material remaining afler the preliminary
processing step is directed to the LTMP process for chemical upgrading, This system is derived from
plastics reeycling technology, Mechanical mixing and viscous shear supply the energy to allaw the
reactor 10 operale at 550 deprees Fahrenheit,® Three mixing zones are used to dev the material, drive the

* WtpsAwawiepa. gov roravidentifical i‘{snwmzmkmrd@s-‘scmndmy—mmri’:ﬂs—'ammmséd-'wmcli‘impﬁcmgm:lﬁm

' Background nsaterials state that $50 degrees Fahrenheit is dilferent from other gasification/pyrolysis types of processes
since it bath allows operation at 4 lower femperature which increases the averall efficiency of their process, and it falls below
the dioxin formation temperature window, generally Assumed 1o be tround T00-750 degrees F.
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.’F}'mi:r"}ﬁﬁ reaction.pnd mix the moterial to create a homogeneous product. No air, oxygen or other
reactanis are udded to the process and no flame or external heating element is used.

Several test resulls were provided by YMS o demonstrate that the LTMP process significantly upprades
the material’s fuel characteristics following the preliminary sorting and physical separation processing
step including lower moisture content and g larger clemental carbon content which improves the
combustion efficiency of BDF. Research information was also provided in the February 27, 2013
submission to EPA coneluding that the LTMP process results in the removal of chlorinated

- hydrocarbons and PAHs to non-detectable levels. ' '

Based on this description and evaluation of the processing, we agree wilh the VMS finding that BDF
operations meet the definition of processing in 40 CFR 241.2. This determination relies first on the
preventionfremoval of contaminants which is achieved by the preliminary physical processing designed
1o remove metals and inorganic materials. Research studies presented by VMS indicate that the LTMP
destroys chlorinated hydrocarbons and PAs further removing comtaminants and capturing residual
«hlorine and sulfur s soluble alkali salts making them less available during later combustion, Second,
aur ¢oielusion relies on the improvement of the fuel eharncteristies which is achieved by the LTMP
process to reduce moisture content, break down argonic molecules and concentrate the remaining
carbon, producing u dry, granular, homogencous fucl product that looks similur 1o coal. And third, we
agree that the.chemical improvement to the as<fired energy content achieved by the LTMP by upgrading
1be chemical composition of the BYF after the preliminary processing:

In addition, as discussed in VMS submittals, the waste that is processed is transformed into a product
fuel that is largely homogenous, The BDF car mointain o moisture content of 2% o less (low moisture
further improves the fuel characteristics of the material), and an ash content of 25% or less (on o dry
basis). In consideration of the mature of the feedstock used ta generate BDF including presence of
chlorinated plastics (BDF contains chlorine levels of 4,264 ppm as shoswn in Table TA), the BDF must
be combusted in a unit designed to burn coal, and the BDF input is Hmited to 30% of the coal fucl
required 10 operite the combustion unit. Duc to the sulfur content of the coal, this BDF limit will help
decrease the potential formation of chlorinated orgonic compounds, particularly polyehlorinated
dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofuruns (PCDFs) during combustion.

B. Legitimoey Criterin

Under 40 CFR 241.3(d)(1), 1he legitimacy eriteria for fuels includes: 1) management of the material as
valuable commeodity based on the following factors - storage prior to use must not exceed reasonable
time fromes and management of the material must be in o manner consistent with an analogous fuel, or
where there is no analogous fuel, adeguately cantaimed 10 prevent releases to the cavironment; 2) the
material must hove meaningful heating value and be used as fuel in a combustion unit that recavers
energy; and 3) the material must contnin contominants at levels comparable to or less than those in
traditional fuels which the combustion unit is designed to burn.

Manape as 8 Valuable Commodin

The VMBS submittal indicates that BDF would be purchased by utilities and industrial CUSLOMICTS a5 3
direet replacement for coal. Based on the information provided, BDF will be managed in the same way
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that coal is managed. BDF will be produced and immediately delivered to wtility plants to be
commingled with their existing coal stockpiles. Storage times and procedures will be analogous to that
of coal, Therefore, BDF meots this enterion.

Meaningful Heating Value and Used As A Fuel to Recovery Encrgy

The heating value of BDF is presented as 10,556 Biw1b which is in the ran ge of coals being burned by
utilities. As the Agency states i the preamble to the NIESM rule, NHSM with an energy volue greater
than 3,000 Bw'pound are considered to have meaningtul heating value (sce 76 FR15541, March 21,
2011}, Thus, we believe the BDF meets the second legitimacy criterion,

Comparability of Contaminant Levels

The third lepitimacy criterion states that the NHSM must contain contarninants at levels comparable in
concentration to or lower than traditional fuels which the combustion unit is designed to burn. The tenm
cantmminants is defined in 40 CFR 241.2 as constituents in the NHSM that will result in emissions of air
pollutants under Cleun Air Act section 112(b) or the nine poliutants listed under Clean Air Act section
129, including those constituents that could penerate products of' 1 neomplete combustion.

liformation and several charts were provided in your February 27, 2013 submission to cstablish that
BDF contaminant concentrations were all within range of levels found in coal. In addition, YMS
submitted specitie contaminant concentration levels to the FPA via emails on Moy 17, 2013 anid June 7,
2013 VMS compared multiple samples showing BDF contuminam concentrations o maximum
contaminant data in coal in the May 2013 emails, and provided a number of references and sources for
the coul data.

A direct contaminam-to-contany nant comparison was made by the EPA using the BDF concentrmtion
dota and coul dutn in EPA's November 29, 2011 document, Conmtamineant Concentrations i Traditional
Fuels: Tubles for Comparison. These comparisons are found in Tables 1A and 1B. All contaminants,
eNeept for antimony, are within the range of coal using EPA’s comparison dubles. To address antimony,
WMS analyzed it as pant of o group of contaminants in vaur mitzehment to the October 25% empil.,
Antimany is a low volatile metal along with arsenic, beryllium, chrontium, cobali, manganese, and
nickel, -

The EPA previously stnted that for the pumoses of contaminant comparisens, it could be appropriate fo
group contaminants sharing physical and chemicol properties that influence bebiavior in the combustion
unit prior 1o the poiit where emissions. oecur, Although the apeney did not inelude Jow-volntile metal or
halogen groups in its sample approach. persons were advised that they may consider other groupings
they can show are technically reasonable.

e TE FR 9145,



Bosed on the information provided by VMS, we agree that in your specific situmion grouping low-
volatile melaks is reasonable.™ The Agency notes that for the two known human carcinogens in the low-
volatile metnls group - arsenic and chromivm - BDF contains arsenic and chromium levels that are
comparable 1o and within the range of coal. Table 2 provides grouping doin for a comparison of low
volatile metals, including amtimony. The data show that the tota present in BDF is within the range
found in coal.

The determination that the contaminants in BIF ar¢ comparable to of less than those in coal assumes
that BDF was tested for any contaminant expecied to be present. Additional contaminants for which
BDF was not tested must be present at levels comparable to o less than those the appropriate traditional
fucl, based on your knowtedge.

Convlusion

Based on the information provided in vour February 2013 letter and supplemental information VMS
provided, we agree with your finding that BDF would be considered o non-waste fuel under the 40 CFR
Part 241 regultions provided specifications outlined in your subumittal are maintained including a
moisture content of 2% or less (verified by daily compasite sompling) ond an ash content of 25% or less
{on adry basis verified by daily composite sampling), In addition, to be considend & non-waste, the
BDF must be combusted in a unit designed to burn coal, and BDF use cannot exceed 30% of the coul
fucl required to operate the combustion unit. As noted above, in consideration of the nature of the
feedstock uscd to generate BDF including the presence of chlorinaled plastics resul ting in chlorine
levels of 4264 ppun as shown in (Table 1A), the BDF must be combusted in a unit designed to burn coal.
The BDF input is limited to 30% of the coal fuel required to operate the combustion unit, thus helping
decrease the potential formation of chlorinated organic compounds, particularly polychlorinsed
ditenzo-p-dioxins (PCDDs) and polvehlorinated dibenzofurns {PCDFs) during combustion,

Since our assessment is based on information you provided showing that BOF meets certain
specifications/conditions, our conclusion is based on the maintenance of the specificntions/conditions in
the BDF product, The specifications’conditions will ensare the consistency and homogeneity of the Tuel
product and that it will not contain waste materials for conbustion, including contaminant levels that
exceed those comparable to those typically found in teaditional fucls.

* While the ageney dovs not consider the grouping of tosal metals to be appropriate, it may consider a group of low-velatile
mietals to be appropriate for combustion units and operating eonditions that lead those metals to congemrile in the bottom ash
duting coanbostion. See TR FR 9147 _ _ _ ,

" This interpretation is restricted to this speeific situation. This restriction peevents invelusion of a lowvolatile metals group
Vit may have signiffcamly higher tevels af knows himan carcinogens balanced by other low-volatile metals that are not
human earcinogens. In this case, wsenic and chromiam levels (known human carcinogens) are ol or biebow the median
concentration obseeved in eoal.



If you have uny questions reganding processing and legitimaey eriteria, please contact George Faison ot
(703) 305-7632, For questions regarding the specifications outlined nbove, please contact David Couzie
at (919) 541-5356.

Sincerely,

nc"' Betsy Deviin, Dircetor, ,
Material Recovery and Waste Management Division
Office of Resource Conservation and Recovery

o D Fred Jones



Fable 1A: Contaminant-by Contaminant Comparison, Elemental Contaminnnts

}A‘mimmy tSb) rpm | GO _ ND - 10 Not comparable to coal
Arsenic (As) ppm | 24 ND-174 Within the range of coal
Beryllivm {Be) ]xpi'n 044 ND - 206 Within the range of coal
| Cadmiom (Cd) | ppm | 1.9 ND-19 Within the range of coal
Chromium {Cry | ppm | 72.9 ND - 168 Within the range of coal
Cobalt (Co) ppm | 4 ND-30 | Within the range of coal
Lead (Pby ppm [ 31.2 ND - 148 Within the range of coal
Manganese (Mn) | ppm | 48 NR-s12 Within the range of coal
Mercury (Hg) | ppm | 0,04 ND-3. Within the range of coal
| Nickel (N} ppm |83 ND-730 Within the range of coal
Selenium (Se) ppm 1 ND-74.3 Within the range of coal

i v

Chlorine (C1) ppm | 4,264 ND-9,080 Within the mnge of coal
Fluotine (F) ppm | 85 ND-178 Within the range of coal
Nitrogen (N) e 10,800 13,600 - 54,000 | Within the range of coal
Sulfur (S) I ppmo | 26400 740 - 61,300 Within the range of coal
Notes:

o, Al contaminant amalyvses—BDF and coal—are on a dry basis.

b, Coentaminam data from June 7% 2013 email from Fred Jones, VMS Environmental Development
LLC o Susan Moaney, US EPA Region 5,

¢ Coal data taken from EPA document Contiminant Concentrations in Traditional Fuels: Tables
Jar Comparisen, November 29, 200 1, available at www.epa.povirorcontaminant-concentrations-
traditionat-fucls-tables-compurisan. Refer to that document for the footnotes and sourees of the data.




Table 1B: Contaminant-hy-Centaminant Comparison, HAP Compounds

Ethy] benzene ppm | <0.0H5 0.7 - 5.4 - Lower than coal
| Methylene chloride | ppm | <0.005 No Data

Stvrene Coppm <0005 26 Laower thao coal

Tetrochloroethylene | ppm | <0.003 No Data

Toluene ppm | <0.005 B.6~ 56 Lavwer than coal

Xylenes ppm - | =<0.003 3.0-28 Lower than coal
|32 Other VOCs? ppm | <005 — <0, ] NDD - 38 Lower than coal

Bis(2-
cthylhexyl)phthalate | ppm | <066 No Data
{DEHP) ‘
69 Other SVOCs* ppm | <066 -3.3 No Data
Notes:

& All contaminant analyses—BIDF and coal—are on o dry basis.

b, Contaminant data from June 7 2013 erail from Fred Janes, ¥M$ Environmental Development
LLC to-Busan Mooncy, US EPA Region §

¢, Coaldota taken from E PA document Contaminant Cancenteations in Traditional Fuels: Tables
Jar Comparison, No l'c'm:‘n‘r 29, 2014, availakle an www.epa.govirern/contaminant-concentrations-
traditional-f urh—mblcs:wmpmnmn Refer to that document for the footnotes and sources of the
data.

d. From VMS November 2013 submittal with a lst of the VOCs and SVOCS that were not
detected in BDF — included as Anachmem A. Method detection limits (MDLs) for individual
analytes varied from $ pp'Rp to 100 pp/Kp.

c. From VMS Nov ember 2013 submittal with o list of the VOCs and SVOCs that were not
detected in BDF - included s Atachment A, MDLs data from December ranged from
individual analytes varied from 660 pg/kg 10 3,300 ne'ke (ppb).

£, Detection limit (MDL) varies by individual analyie, so range of reported MILs are reported for
‘aggregate analyte cells,




Tnhle 2: Conlaminant C

o :,[mri\on. Low-Volatile Metals Group {LVM)
18 Biomass Derived

| Aotimony (Sb) | ppm | 60 ND-10

Amenie(As)  Ippm |24 ND— 174
Berylliom (Be) | ppm 0.4 ND - 206
Chromium{Cr) |ppm | 72.9 | ND- 168
Cobalt (Co) | ppm | 4 ND - 30
Mungancse (Mn) | ppm 48 ND - 512
Mickel {Ni) ppm 83 Z‘\’{) - 730

Low-volntile metals identified by WMS, citing 40 CFR 63.1219(e}(4) - Nationa] Emission
Standards for Hazardous Air Pollutants from nzardous Waste Combustors.

b. Cnnm:mnmm data from June 7% 2003 email from Fred Jones, VMS Environmental Development

" LLC to Susan ‘ﬁnom:v US EPA Region §,

¢. Coal data tuken from EPA document Conaminant Coneentrations in Traditional Fuels: Tables
for Comparisen, November 29, 2001, nvnilable at: www.cpagovirera/contaminmnt-
cancentrations-iraditional-fuels-tables-comparison. Refer to thot document for the footnotes and
sourees of the dota,

d. The high and low ends of each individunl mets!’s range do not ncws'sanly add up to the totad

LVM ranpe. This is because maxiniom amd minimum concentrations for md:wdu 1l metals do not
always come from the same sample.




Attachment A

HAPS ANALY SIS OF BDF
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