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In your kttcr of February 27, 2013. you n.'i!Ue!>1cd claritk:nion from the U.S. l;n\'ironmcntal Prok<>ction 
Agency (EPA) 1hat your engineered lucl processed from municipal solid wn.stc. called Bionu:iss lxri,·cd 
Fuel (BDF), is a non-\\'tlSlc fuel product under the .io CFR Pan 24 I Non-Haz.ardous Secondary 
1'-·latcrinls (NHS~·I) rule. In your kiter, und follow-up cnmil corrcspon<lcncc from Dr. Fred Jones of 
V~·1S. infomm1ion w:i.~ pro,;dro ~sarding the llOF process. as well n,-. infom101ion reg.anting the VMS 
position 1hat BDF should be con.':idcn .. -d a non·\\'a$lc fi.1cl in accordnnce \\ith -10 CFR 241 J(b}(.J). 

To be dcsign:ttc:d as 3 non· \\ilSIC fuel under that sc,c1ion.1hc regulntions require ch:it the processing of the 
NMS~1I meet the definition ofproc1!$Sing in .io CFR 241 .2. and the legitimncy critcrin for Cuch-: in .;o 
CFR '2:4 I .3(d)( I) o.licr procc-s.,,;;ing. Units that corn bust NMSrvl as fuels that do 1101 meet these 
rc:quircmc-nts must meet npplicablc emissions standards issued under section 129 of the CIC311 1\ir Act. 

Based on 1hc infomuuion pro\'ided in your September 2013 h:ncr and supplemcnto.l mnterinls. we agree 
that IJDF would be considered a non-waste fuel under the 40 CFR Pan 241 rc-gula1ions provided 
specifications outlined in your subminal ~ moin1t1im.-d including a moisture eon1cnt of2% or lc.-s:; 
(\'crilicd by Jaily composi1c sampling): anJ :mash content of2S% or less (on a dry b3SiS \'crified by 
daily composite .sampling). In addition. to be. considcrt.--d a nOn·\\ilStc. the l:Jl)f mu.st be: combusted in a 
unit designed 10 bum coal, ru1d ODF use- cannot ~xcced 30% ofth.: coal fuel n.-quircd to ope-mt~ the: 
combustion unit. TI1e remuinder of this leu.:r pro,·ides the ba..;;is for our position including 1he reasons for 
th~Se condicions.1 J/tlu·se ,·onditions are 1101 maintaim:,I, the t1gt•,1c.,· may rt!w.:I, a di.ffert•m co11clusin11. 
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J\. Proces,ing 

Proccs.~ing is de lined in .io CFR 2-11 .2 as ope mt ions 1ha1 trnnsform discarded NHSrv1 into Cl non-wnstc 
fuel or non·wastc ingredhmt. induding operations ncCt."SStir)' to: rcmo,·c or destroy conto.minunL.;; 
significantly impro\'1! 1,hc: fuel charnctcristics (e.g .. sizing or drying of the material, in combination ";Ul 
other operations): chemically impro\'c the ns· fircd energy content; or improve the ingredient 
characteristics. ~,tinimnl operations th:tt result only in modit)'ing the size of1hc mnlc:rial by shredding do 
not consthmc processing for the purposc:s of 1hc deli nit ion. 

The dctcnnin:uion of whether a panicul:i.r operation or set of operations constitutes sufficient processing 
to meet 1hc definition in 40 CFR 2-11.2 is necessarily n case-specific :md foct·SP',--cific dctcm1in.ation. 
This dctemtination :1pplics the. rcgultHory definition of processing 10 1hc specific dis.curded mntcria l(s) 
being processed. as dcscrib\."'O in prior agcne.y correspondence :md supporting materials.1 taking into 
account the nature nnd content of the nunerial. as well as Ulc l)'PCS and cx1ent of the opc:mlions 
performed on it. Thus. the same opcrntions may or may not constitute sufficient processing under 1hc 
regulntion in a particulnr circumstance. depending on the material being procei..li.Cd nm! lhc specific 
details of the processing. In some ea~s. certain operations will ~ sullicicnl to .. ,rnnsfonn discarded 
non-hazardous secondary material inlO :1 non-waste fuel.- and in (>lhc:r cases. the same opcrntio,ti; may 
not be suOicient to do so. 

As described in the mutcrials that vr ... 1s submiucd. production of 1he granular BDF in\'ol,·cs mul1iplc 
steps to process and upgrade discarded household nnd commercial waste (municip31 solid \\11Stc). The 
processing steps arc summarized below. 

Prelimimin· soning nnd nhysi.c;tl scp,.1.r.uion: Prcliminnry processing includt.~ physical scpamtion using 
trommcJ und disc scrccoing.. fi: rrous. nonferrous. one.I air clussitk:i.tion .separation Stt)'pS. The proposed 
Low Tcmpcmturc ~,fccJumko.l Pyrolysis (LTMP) plant will include four rot;Lry trommcl screens with 
multiple si:,.cd screen scclions 10 size-son the m:11eri:i.l. Two Oise scrci:ns will be used to cnhnnce 
n.'Co,·cry of oq;anic mauer. Se\'cn mai;.nctic sepo.n:nors will be used to remove and reco\'er rerrou.s 
metals and thrC'I!' eddy-current separators will be us1,,.-d to rentO\'C and J'CCO\'Cr :-ilurninum und other non· 
ferrous mcmls. Th.rec air classi licmion scparntors will be us1,,.-d 10 rcmo\'C inorganic mauer such 35 glass. 
snnd, s tones, clc. Estimates or recydins and removc1l pcrfonnancc of this preliminary s tngc were 
provided: 85% reco\'cry of organic matter for fun her procc:ssins into BDF: 85% rl!'Cow:ry of ferrous 
mctaJs: 50% rcco\'cry of aluminum ru,d other non·fcrrous metoJs: 80% n:mo,•al or glass: 700/o removal 
of undcsirl-d inorganic m:i.uer. 

Low Temnernwrc f\·kch:mic:il Pvrol\'SiS (LTMP} Process; TI1c material rcmnining uficr 1hc preliminary 
processing step is directed 10 the L Th·1P process for ehemic.n.J upg_ntding. This system is derived from 
plastics recycling lt.."Chnology. ~'1cch.:mical mixing nod \'iSC:ous shear supply the energy to allow the 
rcae1or to operate at 550 degrees Fahrenheit..\ Three mixing zones a.re used to d.J1,• the ma1crio.l. <lri\'c 1he 

: http\:J/\~ \\'W ,('p,.l. so\·,'fCr.1:id.:nti fie:u ion, non· hat.ardous·sC'c ond.lr) ··m!lltri.:ils·.:i~·j,Of jcj, w.a)lcil Jmpkm<nbtion 
' 8:1d.:ground 1ru1criab su1c 1h.1t S$0 dcgrc,:s F3h~nh<it i,. dill'c~m from 01Mt g..,sili~ 1ion/p)TOlysis lyp<s of pro,cC'sses 
sinc,e it b.,1,1h 3 1!(lw:i op<rnJjoo at 3 h,)\, .:r t.:-m!J"•r.ilu~ \\hkh ioc:re.ucs the O\'C'l'3!1 cnickncy of their procc)s. ;md it (.ills below 
Lhe dioxin fonn..,1 ion tcmpcra1urc windo", gcner1lly ll))umC'd 10 be Mound 700-150 dc:g,r~es F. 
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pyrolysis reaction nnd mix the moterial 10 create a homogeneous product. No air. oxygen or other 
rcacumts arc added to the process and no flame or external heating element is used. 

Sc,·cral test rt.-suhs were provided by VMS to dcmonstr.ltc that the L.TMP process signifk.amly upgrades 
the m:ueriul's foci charnctcristic.s fo llo,,ins the. preliminary soning and physical scpar:uion processing 
step including lower mois1urc content nnd a larger ckmcntnl carbon content which impro\'CS the 
c.ombustion cnicicncy of 8Df. Rt-'SCUrch infonnation was also pn,)\'iJ<:J in 1hc February 27. 2013 
submission to EP,\ concluJing lh:tt the L T~·II• process rt.-sults in the removal of chlorin:1tcd 
hydrocnrbons and PAiis to non·dctcctnblc lcvds. 

Hosed on this description ond evolu;ition of the processing, we agree with the V?-.·1S find ing th.at BDF 
operations meet the delinition of processing in 40 CFR 241.2. This dctcmlination relics first on 1hc 
pre,·e,uionfremovnl of contominonts which is achie.,·cd by the preliminary physical processing designed 
to remove metals and inorg,mic materials. Research studies presented by V!vtS indicate th:11 the LTMP 
destroys chlorin:ltcd hydrocarbons ond PAI Is further rcmo,ing contnminant~ and capturing rcsidw1I 
chlorine and sulfur as soluble nlkali sails making them less avnH:ib!e during later combuslion. Second. 
our conclusion relics on the itnprO\'cmcnt of the fuel ch:iroctcristics which is achic,·cd by th" L T~·tP 
process to rcduc" moisture content. brrok down orgonic molecules and conccntr:ite the remr.iining 
carbon. producing ti dry. grnnubr. homogcm.-ous fuc1 product that looks simil:lr 10 coal. And third. we 
agree thm thc chemic.al improvement to the a~·tired energy content :ichie,·ed by the t.TMP by upgroding 
the chemic.al composition of the HDF ofter the preliminary processing. 

In addition. as discussed in V~·IS subminals. the waste that is processed is transfom1cd into o product 
fuel 1h:1t is hugely homogcnous. The BO!~ can moinlllin n moisture content of2o/o or less (low moisture 
fur1hcr improves the fuel eharnetcristics of the m::itcrial). and an ash content o f 25% or Jess (on a dry 
basis). In consideration of the n:uure ofth-c feedstock 1Lli.Cd 10 gencr::11e BDF including prcSc.!ncc of 
chlorinated plastics (DDF contains chlorine levels of 4.264 ppm a~ ~hown in Tobie 1..-\). lhc BDF must 
be combusted inn unit designed to burn coal. and the BOF inpu1 is limited to 30% of Lhc c.oaJ fuel 
required 10 Op<:rJtc the. combus1ion uni I. Due. to the sulfur content of the coal. this BDF limit will help 
dccn::lSC the potcntfal tC.mnution of ehlorin:itcd organic compounds. particularly polychlorinatcd 
Jibcnzo-p-dioxins (PCDDs) nnd polychlorinated J ibcn,ofuruns (PCDFs) during colllbustion. 

B. l.~Sitimncy Crit'-'rin 

Under -W CFR 241.J(d)( I). the legitimacy critcrfa for lucls includes: I) management of the material as 
\'aluablc commodi1y based on the following fhc1ors - storage prior to use must nm exceed reasonable 
time frames and maruigcmcnt of1hc material must be in a manner consis1ent with an unulogous fuel. or 
where there is no cmo.logou.s fuel. adc,quatd)• cont:tincd 10 prcvcnl releases to the environment: 2) the 
material must hnvc meaningful hcming vnluc nnd be US<'d as fud in a combwtion unit that reco,•crs 
energy: nnd 3) the n13tcrinl must contoin contruninants ::it levels compa.rnblc to or less lha.n those in 
1radi1ional fuels which the i:ombus1ion uni1 is designed to bum. 

I\tan::agc as a \'alua blr CommotJih' 

The V}.·tS submittal indicmes that BOF wouJd be purcha.-..ed by utililics nod industri3J customers as a 
direct rcploccment for coal. Based on the information provided. ODF will be managed in the same way 
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that coal is: manng1."0. BDF will be pr()duced and immediately delivered 10 u1ility plants to be 
commingled ,,.ith their existing coal stockpiles. Ston1ge times and procedures will be analogous 10 that 
of coal. Thcrefi.)rc, ODF meets this cri1crion. 

Mtaningful Heating Value :rnd Used As A Futl to R<'co,·tr,· Energy 

The heating value of BDF' is presented ns 10.556 BmfJb which is in the range of coals being burned by 
u1ilities. As the Agency states in the pre.amble to the NllSt\'I rule, NHSt'-·1 \\i th an energy vaJuc g.rcmer 
than 5.000 ll1ulpound arc co11.,;id"r1.-<l 10 ha,·c meaningful healing ,.·.aluc (sec 76 FR 15541. Ma.n:h 21 , 
201 1 ). Thus. we believe the ODf meets the secon<l legilimncy criterion. 

Comparnhility or Conhuninant Lnds 

The third legitimacy criterion st:1.tes that the NHS}.·( must cont:1in contaminants nt lc,·cls comparnblc in 
conccntr.ltion to or lower th:1.11 tr.ldi1ional fud s which the combus1ion uni1 is de.signed to bum. The tenn 
contamin:tnts is defined in 40 CFR 241.2 as constituents in the NHS~·I that will resuh in emissions of air 
p0llu1ants under Clean Air Act sc-ction 1 l 2(b) or the nine- pollutants listed under Clean Air Act sc-ction 
129. including those constituents th.in could generate products of incompk1e combustion. 

lntOrrm.uion and se,•crol chnns were provided in your February 27. 2013 submis.sion 10 cslablish that 
BDF comamin.ant concentrations wen: ull within range of lc\'els found in coal. In addition. VMS 
submiucd SS)\.'Cilic coninminant eonci:ntr.11ion Jc,·cJs to the EPA via emails on May 17, 2013 um.I June 7. 
2013. Vr-.·1S comp;1rcd multiple samples showing HOF cont:1minant concentration.;; to maximum 
comamin.:uu <lnta in coal in lhc May 2013 e-m:iils, i~nd provided n nwnber of rdCrcnccs and sources for 
the coal d:ita. 

A <lircct contruninant-to-contan1innn1 comparison was mode by the EPA using the UOF concen1r.t1ion 
c.bln and co:il c.lutn in EPA ·s November 29. 201 1 docwncnt, Conwminam Co11'-~,·ntr(Jl/011s in Tmdilionai 
Fuels: Tubh-s for Comparison. These. comparisons arc found in Tables I A nnd I 0 . 1\II contaminants. 
except for antimony, urc ,.,ithin 1he i.'lngc or coal usins EP,\ ·s comp.'lrison 1ublcs. To address antimony, 
V?vlS nnalyzed ii :~s part of a group of contnminanL..; in your 111cachmcnt to the October 25111 enrnil. 
Antimony is ;1 low \'O)atilc metal along ,,ith arsenic, beryllium, chromium. cobalt. manganese. n.nd 
nickel. 

The EPA previously stoled th:it for thc purposes of contaminam comp:1risons. it could be appropri:ue to 
group contaminants sharing physical and chcmico.l propcnics that inOucncc beh:i,..ior in the combustion 
unit prior to the poinc where emissions occur. J\hhough the ascncy did not intludc low-,·olu1ilc metal or 
halogen groups in its samplc approach. persons were advised th!lt 1hcy may consider other groupings 
they can show are technically rcasonnble.4 

• 5<".: 78 fR 91·16. 



13uscd on the infonnmion provided by VMS. we n.grt.>c 1hm in your spi.."">Citic s i1m11ion grouping low
voln.tile mctnls is rcasonablc.5·6 The Agency no1cs tha1 for the two kno\,n human carcinogens in the low
,·olatilc mcmls group - arsenic and chromium - BDF contain$ nrscnic and chromium levels thot nrc 
comparable to and within the range of coaJ. Table 2 iuo\'idcs grouping dntn for a comparison of !ow 
,·olatilc memls. including antimony. The dotn show tlmt the total present in BDF is \\ithin the range 
found in coal. 

The dc1ennination that the con1aminants in BDF nrc comparable to or Jess thon 1hosc in coal assumes 
thtu DDF was tested for uny contominont exp<.·ctcd to be present. Addi1iom1I contaminants for which 
BDF was not 1cs1cd must be present :n lc\·ds comparnblc to or li:ss than those the appropriate tr:i.ditiomll 
fuel. b:i.~d on your knowledge. 

Conc;lusion 

8:ised on the infomlation pro\ided in your Fcbmmy 2013 lcncr and supplcmcnltd inform:nion VMS 
provided. we :igrec with your finding that BDF would ~ consic.kn.-d n non·wnstc fuel under the 40 CFR 
Pan 241 n:gulutions provided specifications outlined in your submittal a.re m:tintaincd including 3 

moisture content of2% or less (\'Critied by daily composite sampling) and an ash contcnt l)f25% or lc:ss 
(on a dry b::isis verified by doily composite sampling). In additfon. 10 be considen.-d ;l non·wastc. the 
Ul)F mm't be combusted in a unit designed to bum coal, and ODF use cannot exceed 30% of1hc coal 
fuel required to opc:rntc the combustion unit. As no1cd abon . in consideration of1hc nature of the 
fecd~tock used to gcncrn1c BDF including 1hc presence of chlorinated plas1ics (re.suiting in chlorine 
lc\'dS or 4264 ppm as sho,\n in (Table IA). the BDf must be combusted in a w1it d(.'Signcd to bum coal. 
The BDF input is limited to 30% ofthe coal foci rt.-quirL-d to o~rnlc the combus1ion unit. thus helping 
dccrca,;c the potential fonmttion of chlorinn1cd organic compounds. panicularly polychlorinuled 
dibcnzo-p-dioxins (PCDDs) and polychforin:ucd dibcnzofur.ms (PCDfs) during comhustion. 

Since our assessment is based on information you provided sho\,ins that BDF 1m."Cl$ ccnnin 
spccification#'conditions. our conclusion is ha.st'(( on the maintenance of the spcci!icntions!conditions in 
the BDF product. 111e spccificutionstconditions will ensure the consistency and homogeneity of the fod 
product nnd that it will nol cont:ifo \\'a.;;tc materials for combus1ion. including contantinruu lc\'d s 1hut 
exceed those coinp.'lmblc to those typic;:11ly found in trodi1iorn1l fuels. 

) \\.'hil<' the :sgeney docs n()l COn) idcr the grouping of tOUI mC'lab 10 be ;lpptopri:UC". it nl.!l)' 1."tln~idcr .i group o(low.volatile 
mcr..11.s. to be approprfa1e for combw.1ion units and optr:iJing conJi1ion, th;i.l k.1d thos.c mrtllls 10 conccn1r.uc in the bo<tom .uh 
during combustion. Scc 78 FR 9 1~7 
• This int('rp~tnlion ts restricted 10 this specific" ,itualion. Thi.I rntrinion prcH·nts indu:,.tl,'tn 0(.1 k,w,vola1jle mct.Jb s,oup 
1h.,1 m;:w h.l\'<' signi~nlly highc-r k \·d s of kOO\\ n hum.in c . .u-cioogciu b.11:mccd by odlcr IOw•\'Ol.&lile mc-1.1.ls th.11 n.rc oot 
hum:in c.:u-cioos<n, . In thi.\ CM-('. U1Xnk wld cluomiwu lc\•d s (J..no\, n hu:m.a.n ca.n:i.ooi;cn,) au tu or b\•low th<' mt"di.m 
cooccmr:uion Obs.cf\·cd in cool. 
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If you ha\'c any questions regan.ling processing and legitimacy criteria. please con10ct George Faison nt 
(703) 305· 7652. ror questions regarding the spccificalions ouilin,'tl above. pka<c con1nct Da\'id Cozzic 
at (919) 541 -5356. 

cc: Dr. Fred Jone:; 

Sincerely. 

~~ 
flt Bets}' Dc\'lin. Director. 

M:ucrial Rcco\'CI)' and Waste Management Di\•ision 
Oflicc of Resource! Conservation and Rccovc11· 
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Table IA: Contaminant-by Contaminant Comparison, f. lemt ntal Contaminants 

((:ontamlnant \VMS Bio mus Derived) 
t oal ~ ng<' 

~ esult Or <::o.mnarisoD 10 
l!Jnib' !Fuel (BJ)_,F)ij Specifications anil to ,;, 

.ffiial"'ical TesfrResulls 
~ 1etal elimtnts - clryfbiliis 
Antimony (Sb) ppm 60 ND - 10 ?\01 comp.m1blc to coal 
,\rscnic (As) ppm 24 ND - 174 Within the range: of coal 
llcryllium (Be) ppm 0.44 ND -206 Within the range of coll 
Cadmium (Cd) ppm 1.9 ND - 19 Within the range of coal 
Chromium (Cr) ppm 72.9 ND - 168 Within the range of coal 
Cobalt (Co) ppm 4 ND - 30 Within the range of coal 
Lend (Pb) ppm 31.2 NIJ - 148 Within the range of coal 

Manganese (Mn) ppm 48 ND - 512 
Within lhc n'U1°c of coal 

Mercury (Hg) ppm 0.04 ND-3.1 Within 1hc range of coal 
Nickel (Ni) ppm 83 ND-730 Wilhin the rJ.ngc of coal 

Selenium (Sc) ppm I ND - 74.3 Within the range of co:i.1 

Non~etaf CliimDts ~ <leyt basis r "~ 

Chlorine (Cl) ppm 4.264 ND -9.080 Within 1hc mngc of coal 
Fluorine (F) ppm 85 ND - 178 Within the mnsc of coal 
Nitrogen (N) ppm 10.SOO 13.600 - 54.000 Wi1hin the range of coal 
Sulfur (S) ppin 2.400 740 - 61,300 Within the range of coal 
No1cs: 

•• All comamimuu analyscs- BDF and co:i.1-nrc on a dry basis . 
b. Conuunin:mt data from June 7<Ji 2013 email from Fred Jones. Vtv1S En\'ironmcntal Dc\•elopment 

l.tC to Susan Mooney, US EPA Region 5. 
c. Coal data ta.ken from EPA document O>ntaminmu Conc,·mration.i: in Tradithlnal Furls: Tnblrs 

for Comparison. Nm· .. ·mh.:r 19, 2011. avail:i.blc at ww,\·.cp:t.go\.·/rcm/com:imin~nt--<-0nc<nlrntions-
tmdi1ionn.l--fuc:ls·t:iblcs-co,up.,.rison. Reier io that document for the foornotes and sources of the data. 
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'rahlc 18: Contami11~nt-lw-Contamin11.nt Comnarison. HAP Comnounds 

It . I IVll!S Bioma.u 
@.al Ringc' 

~ull oEt:om(lamon toi 
ontammaat )!'nib' D uivcit•Futl (B~ .. '5pcdfications anil to 

" Analytjc,al1rtes!Mesul1J 
11Volatilt;O,rganic eomp;uncls:(YQG)1 

Ethyl benzene ppm <0.005 0.7-5.4 Low\"r than cool 
Mc1hylcnc chloride ppm <0.005 No Dol!I 
Styrt:ne ppm <0.005 26 Lower than coal 
Tctrochlorocthylcne ppm <0.005 No Data 
Toluene ppm <0.005 8.6 - 56 Lower than coal 
Xylcncs ppm <0.005 4.0 - 2$ Lower than coal 
32 Other voe,• ppm <0.005 - <0.1 ND - 38 Lower than coal 
Semi,.Yola1ilc O,alinif\ Com~un-ds (SY.oq, -

fli5(2-
cth y I hex yl J phi ho late 
(D ENP) 

ppm <0.66 No D~1ta 

69 Other SVOCs' ppm <0.66- 3.3 No Data 
Notes: 

a. ,\11 c:onrnminant analrs.es-BDF and coal-nn: on u dry basis. 
b. Contaminant dat.n from June 7U1 2013 email from Fred Jones. VMS En\'ironmcntnl Dc\•clopmcnt 

LLC lo Susnn ~looncy. US EPA R,1,\ion 5 
c. Coal doto. t:1kcn from L!l'A d()Cumcnt Contumlrram Conc,·111r01io,u in Traditimw/ Fu,•ls: Toblt-s 

for (.'t>mp'1rison. Nm· .. ·mlJ,,r ]9. ]OJ I. :l\'Difablc :11: \\'\\\\',t·p.:i.go\'/r.:rn/conl.AmiMm·coni:~111.rntions-
1t.1di1ion.a.l-fuds-1.1blcs-comp:irison. RdCr to that document for the fOOtnotcs and soun-es of the 
data. 

d. from VMS No\'Cmbcr2013 submittol wi1h :a lis1 of the VOCs and SVOCs lhat were not 
tktcctcd in HDF - included ns At111chmcn1 ,'\. !>.-kt.hod dc1cc1ion limits (MDL.s) for indi\'idual 
:u,aJ)teS varied from 5 µg/Kg 10 JOO µg/Kg. 

e. from vr ... 1s No\·cmbcr 2013 submiHal \\ith 11 list of the VOCs and SVOCs that were 1101 
detected in BDF - included us Attachment A. MDLs dntu from December ranged from 
indi,idual anal)1CS varied from 660 µg,'kg 10 3.300 1•slks (ppb). 

f. Dc-1cc1ion limit (MDL) \•n.ries by indi\'idu3l 11nab, te. so rnnge of rcpol1t"d MD Ls 31'C rtponN for 
osgrcgalc an:i.1)1C cells. 
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Table 2: Conlamio:ml Com arison. Low·Volatile Merals Grouo (LVl\t\ - ~1Sl3iomass Dcrive<IJ 
~ . Metal" 

Jln!ts ~~!' cFuel1~BD ~ , . 
Anlirnony (Sb) ppm 60 ND- 10 
.. ,rs~nic (As) ppm 24 ND-174 
Beryllium (Be) ppm 0.44 ND-206 

Chromium (Cr) ppm 72.9 ND-168 
Coball (Co) ppm 4 ND - 30 
Manganese (Mn) I ppm 48 ND - 512 
Nickel (Ni) ppm 83 NO - 730 

([otal IIY!\j• ~ILm : {92.3 
1
~ ~ 767 

a. Low-vol!uile mclals identilied by VMS. ci1ing 40 CFR 63. I 2 I 9(e)(4)- Nn1iom1l Emission 
St.nm.lards for H37.ardous Air Pollut:mts from 1107.ordous Waste Combustors. 

b. Contaminan1 J:11:t from June 71!1 2013 email from Fred Jones. VMS l;nvironrncnlal Development 
LLC 10 Stesan Mooney. US EPA Region S. 

c. Coal dnta In.ken from EPA document Comamimmt Cont:l·n1ru1lmrs in Traditional Fud,;: Tablt·s 
for Comparl.fon. No•·••mb,•r 29. 201 J. nvailnblc at: \\.·ww.cpa.gov/ rcra/contaminnnt-
conee111rmions-trndition:.tl-fuels-1ablcs-comp:uison. Refer to 1hot document for the foomotcs and 
.sources of the data 

d. The: high and low ends of each individuaJ n1ct.al's range do not necessarily add up ro the 101:11 
1.VM range. TI1is is because maximum Md minimum concentrations lbr illdividual mctuls do not 
alwnvs come. from 1hc :,amc samnlc. 
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