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LACECTTIOY S ST VAR Y

A test iz el coalpeliesized alternatve el rbonze wag concueed in the Warner Coapany,
Doets (Warnen's) Lirne Bila Murnber 2, located G Fage Whitelane Townsh i, Chester Councy,
Fennsylvania, The alrernative fuel pelles are composed of non-recyelable waste paper and sewage
iesolids, Emissions fom vhe kiln veers sapled by BV Bnviconmensal Services, o, (RIMCY

accorcing tooa projeetspecific, PA - DER-approved prowecl,  Sampling pacameters inglodad
particutates, sulfur oxides, chloridas, wvolatile l‘I';l'El"I:(' corapounds,  sevar Leavy metals, and
cliowing Harans, The et urnveas conducted on 28 through @8 Mareh 1992,

Thies test buen cepresents the second phaze of a feazibilicy study for vse of the alterrasive fuzl
pellets ac the Warner faellicy, The initial seady involved baseling testing of Lime il Mo, 2 and
chemical aralysis of the alternative fusl i order o precies che \"I]l et ore emissions chac would be
ciec by b mnnl;: iaominre, ]'n'np(‘ rtioned Basad cn heas concear, of 10 % alternacive fusl and S0%
coal, The stady, summ .n..\.:«.:d i Wacner Liroe ]ile Teial Busn Interroadiace Report and Trizl For
Plan® daredd 300 Oetober 1990, redicted that ale emissions would ceraain well within app lical le
regulatory sancards.

The results of the test buco confim ke predictions in the “Taermediate 12 Erissions
penerated by the conlipellerized fuel mbcoes are generally similar to the Daseling emissions (i 2
whiiel coal veas thie anly fuel boened) woder simitar il opezating conditions,  FPactioalace anc sul fur
oides emissions are redaced, and are Less than balf of allowable arnissions levels, Four of e seven
Py metals tested (aesenic, beryllium, chromium and nickel) are unch angech or raduced cornpared
(o} In‘_ eling rates, The vemaining three heavy mesals (eaceaum, lead 2nd mercy ry) have higher
erissions rates than baseline, butare within E' same order of mag 'nlu'lr. as baszline erissiors, OfFff-
sicg ambient concencrasions of sach ll‘t Presuleing Feamyig respactive emission rate veere detarm ined
by dispersion medeling o be well switiin stzictest TS ERPA and FA DER stendards,

Dicwinthan enissions represens the only retable departura from baseline ernissions levels,
Elonwewer, off-sice ambient concentraions  determined using dispezsion modeling indicats the
choxlyFuran endssions procuced while bureing e coalfalternative fuel misrure are wall w s
serictest U EPA anc PA DER standazds, despite the lazge percentzge increase over baseling emissions
[ewels,

Cllozides and velatilz organic compoands eroissions were not meazucec during beselin: aresling,
SO PG coraparizen can be made, Amblent concantration analysis shows hycdrogen chloride exissions
produced by the coalralternasive foel mixowe to be accaplalla No standards veere Sornd “hat anply
by chilorice or volatile organic compeunds eeissions,

i






IO L CIT TN

L Background and Purpose

The Warner Corapany, Tne. (W arner) retained RWC Envicenmena, Services, Tne (RMCD
oo condeen & test b :»l 1 ..Hil.’dlll’ enacive Fuel pischare o thels Mumber 2 Lime Kl on 25
through 28 March l l D2 The Werrer facilic is locaced in East Whitelard Towrship, Cheste
County, Pennsylvania, Te -.lm;r was concueted i aceozdarce with o project-specific, FA DEER-
approved Fael l' i.lm ore Tast B Froroeol™ dated Fabroary 1992 Emissions test
naraaetess include i chieates, sulfure cnices (SOLHLS O, eilorides CHCTCL), volatileorganic
corponnds (VOCS), sevar heavy mesals, and dioxing/forans,

The clsernative Zuel material congises of a pellatized misoure of non-recyelable pape: and
biosolicls,  The Foel roicure fed was proportioned soochat ten percent of the heating
requirgment for the ime maputaciring process was providec by D aleeraative fael pellat,
Daaring the fuel saastitacizn o, the Tive kiln and baghouse were e ise operated normally,
s of the alerztive fuel w i]l ades Warner s gverall Lime manatzeouring fuel costs, while
nw'l"l:;wr','i ng cozl, 4 nor-reneway pal resowres, Drcaddicion, burning of Die altercative fusl
roaterial provides a benelicial wse of material that would othervise ceouive disposal, a Tess
environmenally-conscious option.

T Previous Stadies

Troacss w0 adr qaality of arning the 90% ceal 0% altervative Foel mixtuce werg
predicted droa 1'11'@*--[6“;1: burr caport tielec "W arner Limmg 1w Trial Baen Tnsermediate Repor and
Trial Buen Plan® datect 30 Cerober 1991, whicn was auchozed by RMOCD The "Ieterroediale
Repos dosuments arnissions testing cordug |“1I or the kiln ander currens coal-fued onerasice
conditions and includes chemical analyses of (e cozl, raw lmaestens, lime producs, and
haghouss dust, The "Trtermediace Report” then ]:n'«s:s‘.um:s; a cnemical analysis of the atzrmaetive
Eaal ancl uses this clata o projecs changes o baseling emissions thet will be causad by use of the
alterracive Fael i cthe kiln Farameters for analysis anc sesting for e inctermediace soedy WEre
selectad based on anticipated concerns of e regulatory comrounity, and iecludad most of the
parzmesers callad forin che resting pretocal thae Ba DER sabsecuantly approved for 1:h ¢ trial
Burn which are reportec herein,

The srady concluced that:

“he altermadve fves mates izl will bave Tistle effecc on erissions o the
kilre szack. O che cortarninanss investigacecd, onby mercury emissions are
predicted to rerease. However, the praciot “n’i farere maxirnan, arnbigar
conceatration s exeremely law (0 00085 ug/ry, ag s the wagriude of (e
predicted nerense,”

Data generaned for che imermedizte stedy will be used i this reposs, whers applicaoie,






L Oweeview o Report
A, cleseriprion of the laln s poos y section, copied

from e B4 DER-approved proroeol, fellows the kiln description. Resulg foonn che alermative
Fuel et butn emission tessing apoear e Section 4 and are su mnarized i Tablas & theough 6.
s altervacive Tuel studiss concludes s report,

ooy

rasented i Section . Thaetest pethodobo;
25

A comparison of resels from e baselng
A Field data end calenlatons are presentad SnoAppencic A, Supperting laberaccry data arg

contained in Appendix 13
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SCTRLVCE DIESCRIPTION

o Loeation

The Warner Hroe roavwfactusiog facilicy i3 locatad on the sout side of Yellow Springs
iR 'n'l pelween e unineorporated towas of Bevatt anc Cedar Holow, approximately 1500 feer
st of P Route 29 The bulk of che feiliy lies io Bast Whiteland Township, but s portion
extends eastward ino neighboring Tredylioin Township, Figuee L shows the site locarion on
Che Malvern TIEGS guadrangle map. The tested Hme kil (Bl o) G located approwimasely
i the cenner of che cizels on Figure 1,

"

dod M Qrperation

The Wazner facilicy is a stand 'n'r'l lirne Ieiln, Limestone (o
carbomazes) mined sed croshec anthe site ds used as Ce ssarting oater:
SOLIECE.

i anc meagnesinm
and coal as the energy

Acwchematic of the Seility Is presentecd Ao Figurs 20 The rotating kilve is 350 feer long
and & fzer in dizmeter. The resichence time for the Hroestane, ntroduced :n the hi ']l (s '(»I Il endl,
s thinse to Four hours.,

Falverized coal is lover into e lower Chot) end, Clases and dust exhaust teough che
cold end and ceavel through sooling teles (haiep m]n acexchangers) before enteing & baghouse.
Manckzeam temperabare for e baghouse s SO0 F. Exkaus: frorn <he baghouse is discharpad
o the stack.

The roascimuom Time prodoction rate of e 18 378 wnstday, which produces 2 tansrhour
of baghouse chuss byproduct,

S0 Comtenl

Warner's wiln operators make use of fully-auncmated re 'nn[nw eortzol devices,  iln
conditions are moritored 2t all tres. T acdition 1o other v aciahles, the opecarors can contee |
o safstone, m‘:I rualeeap air, terooeratere, and kiln H‘t“lum rate, which in o affacng
residancs tirne of the stone in the ki h

Ircgeneral, all such conrolled variables are completely automaed . Normallv, the fead
rate of tee erushed stone s fxed, and the feed wate of he coal s adjusted to provids the desired
ternperabe profile i the kiln, Continuous recording of kil variables s provided, and the
approprigte dlarras, Operators cen overeicle controller serpoines at all tirnes. A1 variables will
be rnorctozec chroughour resting, and e castreport will disouss e overall opaation of the kiln
curing tha ress
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S IEMOESS EOMN TEST P AR AMIETERS AND NMETECODS

The restieg prograro reported ia this docamenc was designed 0 provide comprehensive
loration on lela operation &g well &5 l e ernissions resuleing fooas use of the alternative fuel, The
program swas developed incongultation with Rick St Leais, Chiet, Sowrce Testing Unit, Pa DER
Bureaw of Al Qualicy Conerel, and s docemented i Fuel Subssution Test Burn Protocol™ datad
Febrway 1992, The prococol received PA TERs approval prios o inidation of the resting program.

Dotz collection etfores covered b ':J];usal':i‘:i.n_g; pavameters, casw manerials ancproduess, and sraclk
emission rases of particulates, sulfueiz acid/SCL, HUL total WS, seven l'ue:‘zv. YOILELLS (arsenic,
bervllivm, cadodum, chwomiura Cotal), Tead, mer o iy and niekel), and diowinstfacens, This sanpling
PEOEILI COvars le, arne sl el pararmaters sarapled inthe bazeline testin p witht the e ]'ul‘im'n tlat MO
anc cotal VOCTS have bear aclded, Ilw resnls of these ety will be compared to the baseling testing
reslis coeurnanded in the Tmtermediale Raport,

SO0 Wil Cperation

Tesrg weers condueted under full or neac-full prodeetion conditions.  Following
inodverion of alteznative el and peor o stack testing, e systen sas alowad o achiove
seeady state concitions, Sready state cancilions vers consicesad acnieved whan e Fallowing
Factors weere under sadstactony conirol:

- brning zone ternparature

- E!Ziii.l Eas temperacure
Coess Al

- (]_Llill ity o prodost

Tesing i not corwoznee until ac least 1 hoor of steady conditons aad been observed.
e lll‘l;:]id[ arneters inclckivg kile teroperaee, kilrorotacion cata, baghouse pressore, and fead
ancl production rates were monitarad and resorded Chroaghont the burn 1o dernonstrals shia;
steady conditions wers rozincained wichin the kil

Toe 0% alvernative fael90% coal portions proportioned according to beal sortant) wers
imtrocuced o the svstem at the pulverizing mill o malke a 'n'n'nr) genzous fue., The fuel wag
rangferrec from a covered stocknile 1o the feader incontainers, & "Rohoar was vsed to load

he containers; forklifs transportad the contziners to the feed I1:1<::m:i':)::| The coritainzr was then
ligted to the kila buen plafsrm anc d wped intooa hopper. The hopper Bosontrolled
vibratory feedzr orthe bottorn, that wa o propey amoportion the fuel rozterial as i wes
Fecl £ the paiverier. Tha fuel e iy Iu d from tha hop p aronty a serew conveyer and through
drotary gizlock e che coal patveriziag machinery, Theoulverizing procass served 1o nin the
Fuals.

|

A Raw Materials anc Procucts

Priovco initiation of testing, & representative sarooie of the alternasiva fiel pellets (pellats
average L-nek long and O.5-inch in diameres) wes seooped from te slockpile and anabyed for
heat content. Tae murerial Loadieg, transaors, and during operations arz assumed G provide
acledquizte mixing o L material suck thel a single scoop will e repres entative, 'l”h\:: iGas LI
h wal content was used to set the fnal velght propertions to ackisve the 10% heat requirement

ahstitntion,






Samplas of pixed fuel, Troestone, 'in'w ]'n-rn"h'm: ane baghouse cust were colectad gvery
sin hovrs dering the tese burn, cornm enet g arter sie Dyconditions hed been established, The
samiplas were o rl‘:|‘i""f'1l o siolar ses of pararnaters as in che stack testing, fncladieg total

metal anatvies forarsenle, bariom, beevlliun, cadmiom, chreminm, lead, meroury, and rickel,
e fugl saaples werse aso anzlyzsd foo A,u;sm. COrer.,

LA Senek Tese Methods

The appropriate LS ERA test mathods were ailized, as moditied by DA DER Soucce Test
Manaal requirements, o corgunction veith each ssacl est tan, exhaust gases veere charactaried
For meisture contens, specific pravicy, and volumerrie Gow rare, A detailed deser ption of each

aethoc 18 given below. A sumroary of the et methods a ull the stack sampling schecule is
presentec in Table 1o Sampling o sehematics are prasented o Figures 3 Crough 8 Saonples
of the Fuel mix were colleered evary 6 howss duzing the test l,wuut.. INete that all stack testing

wis conceted oo duplicare, as statad in Gie protocal,

The test location and comber of sampling points wera determined by 40 CER 60,
Appeadise A, ERA Refererce Mehod 1 dccording o the n'mr]'lm'{ a Flovie progile sbacly veas
concueted W dnvestigate the presence of cyclonic Tow at the test site, Results of the profile
seudy Dndicaed an seceptable test location. These data are praserdad in Appenciz T,

e gas molesular welght (specific gravity) wes dezermivec by 0 CFR G0, dpnendix
A EEA Reference Method 20 Ao integrated stk gas sarmnple wes sollecred avar ke entire run-
Lime sfor each tagt, San [1[151‘5. wess analvzed for persent GO, Ol CO, and Ny by difference)
atilizing an Qzsar appazatus,

Particulstey

Farticolate reating was conducted in aecordance with the principles of EPA Method @
CER OO, dppendin &, and the PA DER Souree Test Marwal, Tsoldunatic sar i les wers colles
i chuplizate dazing vormal maxione kilrcoparation, Test wime wag 96 minuces par run, and
sample volwmes excesded 70O dael

Apialysis weas conductad o deterine the waler se Huble and insoluble comporenes of the
o gas samples. The front helf sarooles, consisting of the filters and assoctated warer and
acetone probe rinss residuas of the mwl , Probe, and Frone hall filte: ghassware, were analysad
For tetal paroalates, The filters and zssocizled residues ware desizeatad ard weighed 10 4
comstany weight; the probe sirse resicues were evaporated, desiceated and w w hec toa consman
weglit, The bl half sa riples, consizting of agueous mpinger solutions and apinger aceron s
rinse resichaes, were avalyeed for warer soleble, swater iasoluble and acarcne solable materials,

The ective fopinger solwion from each test was filtered through & tazed 0,20 mieson
Fiiter,  Eacho fileer was suosequently desiceated and weighac o consrant weeight with [oaitive
weighl gain aserivuted to water insoluble material, Ao aliquol of each € lrets was evaparated,

desiceated ard weigned rooa corstant weight,  Sample blocks oozl coroonents recelved
idertical analyses, with final results adjusted (o reflect blank valuss, Note (hat onl v front hals
resichue and back el water insoluble roatter aze used o determing pardoulate emissions.






TARLE L

WLV A W arme: Aleernative Fuel Study, Eroission Teat Scheculs

TEST PARAMETER
A

sicle and veleeity traverse
stack gas velpel

Flome it

by ancl wolumensio

Fhae gas analysis, roolesclar sweight
stack gas moistues content

‘:,4-

pacticulate emissiong

sl oricdes (504, S0, sraissions

havy roetals

tocal, VO
diescinfurans

HCT Qydrogan chloride)

NMETHOR TEST
REFEREMNCE SCHEDILE
A
SOCTFRED, App. A
ERA Mehod 1

al dlays
EPa Mehod 2

all clays

ke Meshod 3

R Meshod 4

al dlays
all cays

ERa Mehod 5
A TYER Marnal

Mearch 24

Ea Meshed 8 Mirgh 25

P DER Maral

A el et ls March 26

sampling train

MNJEEFE Method 3.9 Maran 25

BN

EFa Mestod 29 March 2n

SWBAG Merkod Q050
Lsokinetie

Mareh 26
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N [1|| ciswicle emissions were determiced wilizing the |Il[l't iples of @0 CFR 6O,
Apperdie A, EPA Reference method 8, using the ceagents and ana’ytical techniques required
].l‘;' the: BA ,[.! ER Sowzee Test Manual,  Aa integrated sample was 1.m”ffl.rl‘.5(.. Lo the swaske
cenereid, anc corresponded tea sirmallareous pacticulate rur, Duplicate sarnples were eo.l soted
with each von lasting &0 minuces. Saeaple velares apazoximated 40 ¢sef for each tun,

The PACDER SC, sampling wain corsise of one frapinger corcaining 150 ml of &0
pereert isoprepancl, followed by a glass-fiher Tilter, then thrae drapegas each containir I
approkiroately 100 ol ot § percent sodium Eydronice selution. The fdoal impinger contains 100
grooef an incicating desicoant. After the oun, the wain was purged with ambien air for 15
minuices,

Contants of e fivstipinger Gsopoopanol) were aralyzed and ceported, and were use
for determining M50, emissions. The raraaining NaOH moipars wers s plil with the lase
iapinger baing avalyeed sepazataly o determvine sampling train collacion e ficiency.  Afier
reacting e sediun hydrogide samples with barinm chlorvide, the resulting barium sulfae
precipitase was determined gravimesically, These data vwers used to caleulate sulfur diogide
consentrations, MNove thacsampling train collestion efficiencies were excellent, with no sulface
detested inhe Eral inpinger,

EICL vesting was condusted aceording to SWEAG Method 0050, Gaseaus and particnlate
pollutanes were withdrawn fsokinetically fom the source and collzcted on a filrer, and in
abavrbing sohaions. The quartz-fiaer Altar collects particulzte martar nclud in g chlorice salts,
Acicie and alkaline abzorbing soludons collest gasgons HCT and 1, respestively, Tinoche
aaidis ml wiater abaorbing solution, the MCL gas iy sobubilizad and foems chlogide (CLY) jons
The Cly gas present i the ewissions has g ver Lo schability inoasidifed water anc [hass
Chroy .|<5;]| to the laaline absoraing solution wheze i0undergoes hydrolysis to I"rrm aproton (H),
CFy and Fypechlorons aeid CHCIOL The Cions in the separate solations are measaesd by don
chzomategraphy.  Ezeh tese ren lzsead 95 minutas and sarple volwmes exceeded 15 dgof

Tzl WO

Tomal VOO emizsion testing was conducted in accorcance with the WIDEPE A Tesl
Method 3.9, The method s based wpon e principle of sordensivg the moissure and VOS i
the sowree gas ard schsequenty collecting (e dev pas semple inoa Tadlar bag. T I1 ¢ rasulting
condenzare is analyzed by a puege and wap pas chromatograp iy sechmicgue, with the pas bag
sample avaiyeed byoa dirsct injection GC rechuigque,  Tn both istancss, the instraments are
salibrated wishoa series of siaple ydrocarbon stardards such as methane, The wotal arsa of
ezch resulting chromatograpn s compared o the meshane responss factors,

CEpresentative sousse gas sanple was dewwn al a constaas cate 0 LEMD gl rough o

haate 1 ) [1[41 lwe to g series of wwo rddgar mpingar condensess inoan ice bath, The dr Y s
samgle wes then collected inoa Tedlaz bag wiin a rigid samplingg apoaraiis, A stetle leak
check of all sampling comporents upsrearn of the vigid conrainer was condacted after sasl run,

A precision rotarmater woas i leed 1o conrol the sapling race, and was ocatad between the
npingess and the vigld cortainer. Bast et run lasted G0 minares.







Condensace semplas weze stored oniee for shiprosnt o the laberarery,  Analviis of
concensates cnd ges bag samgles was cordueted within 24 hours of collacton

ing was conducted following she Methodalogye for the Determination
of Mer 1[:; I'm g0 i lim“u dobiages oo, = .M( s W aate Insinaration. (DRAF ]f}w. Thea
stack sample veas withdrawn isokiresd cally from e souree, with particulate srissions colectad
i the prebe and on e neaced filter. Gaseous emissions were subsequensly collacted i a series
of four ehilled iropingers; covo contain sz selucion of dilute vieric acid in hydrogan peroxide and
two contain acicie potassiurn permanganats solution,

Samp iy tralnn cornaonents wers recoyve: dgested in separate dront and bagle half
I’r"u“‘t”r»r 2 I~«1'zn'|”‘i:ll o I.u ted i l U Gl I] »ll g LR weer wl‘{’ (516 ;.l Wi t]n a ul 8 Jlulim'u; o cissolve
LN iti

i Hr,'nm»pm]u TeK M(’ i pmp a1 54 ll ll i, |h 2 uh..]n n ;I:rnl |:r u| ‘H'LH"’I,‘";H nate iJ‘H‘[] ing!'m‘ sehution,
wd the probe rinse and digested filter solutions wers analyzed for mercuey by cold vapor
atemie absorption spectrazeopy (CVAAR) Excapl Far the permanganace solusian, the rernziader
of the sapling train catches were anzlyzed by inductively conpled srgon plasma armission
spectroseopy (CAE) or atoric absorption speetroseopy (AAS), wilizing o graphite frasce.,

Crraphite furvace almic adsorpiion spectosopy lhl.m!..» 15 Lsec I" rertain eleroanls
vecuire greater analviical sensitivity than can be ul.»l,;nu wh by TOAP T dmprove in-stack
derection imits, each test rur was 2 hears in duraten, Semple volames @ :::1.,..|.h.4.l TE dset for
ek run,

Lz Puran

Lo Puran testing was conducted according we EPA Mathod 23, ard the prinsiples of
BWEAG Wethod O100, Testing was concucted L duplicace, wisheach tun Lasting four (@) hours
Sareple volumes eccseded 200 dsel for each ran,

Slack ernission semples veere coll goted for FODD and PCOF messcrements using an BFA

Meched S ceain waoditied by e addition of & condenser ro cool the gases and an adsorben:
eartzidge rootrep orpardcs. T sampling tain s geaerally referred o as a Modited Method
A (MINER) Perticalates were collaeted inthe filter and vaporous arnissions were -atainad oy the

cartzidge,  The dismibudicn of PCDDs aed PCDE bateesr the p en.‘1'1f'|'|=1l : cateh and the
cartzidge are lkely alered curing sempling.  Elowaeve:, she sum of PCDDs and POLE:
collected by e craln sepresents the tocal concenmrations in the stack 4nn=.‘,iz: mi. Following
samplivg, L compenents of the waia veere ecovered andd ransterred (o she laborarory for
aralysis, Tas compenants were excractad, the exmacts were ol sanad o SR ssive levels
of potental nterfecences, and the clesred eatracts were analveed Sor PO and PCDEs Susing
corabined gas chremaogranhy/mass spesrroretzy (G0N,

S Gualiey Assuranees

AL Tield testing equipment, Le., gas memers, tharmozouples, pirol tbas, and dizec
reading instarnents were seoviced and ealibrated prior o testing . Fguipment calibration data
are amesented inAppendiy I

.4
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ST LSS
a1 O peration
Pallel fead rates ware based cn heat consen :;n' zl]‘ys;is‘. corductad g Faw cave prior o

reating; cozl heat contene dara from the baseline testing was considersc adzquate for uss in
proportionieg. Ultiroacs analvses of the fuels used <.I‘.n. mg; the vest burersare presentad in Table

)
Koy

< il operation duriog the testieg peciods was rormal. COperational data tor the test dites
is summgrized dncTable 3, Production averagad “u' O s per hour for Lie test datss, roughly
B39% of the plact capacity, Average heat wse was 2610 mikion BTU ser day

CO tasting conducted oo @8 Mareh showed Flue gas concencratons of 5,565 and &, 600
o ton Leses #1 .1 nel 2 respectively. A reviev of the e gas anayses CEEA ]'.![ sthodl 3, Orsel
Araiysisy for all test oeriods leads oo the conclusion that carbon menoxide was present orall
daps of testing st approximasely che saroe concentrations,  Quantifiable amounes were fonnd
approximating 05 % CE00G apm),

dad Reme Materials and Freoducts

Prior to casting, a Pennsybeania Mocule 1 (MOD 1) analvsiz was completed for e
alternative fuel and for a 1190 mixoure Coy aear concent) of chervative fuel and coal, The
results showe the slternative fuel to be ron-haeardoas, T '..f]..,l’ mesels are rnosely nons-dacectable;
l:u:»rl:m g mereury ad Tove, oue deteerable concentrazions. Pesticides and Lerbicicdes are
undesestable, Onlv Low concertrations of 3- & d-mechylplenol and 2-butanone were detectad
af the gemivalztile and volatile organics. I tae mixed sampbe, all tworal metals concertzations
eweept silver and wme are higher than for che aleenatbve ozl alene. The MODO T Taboratory
arasysis skeets can e foand in Apperndic 3,

The only pazarnetzrs of concern thet rmay be introdaced i significan: quancities by che
non-fees raw raaterial Girnestore) are heavy metals, Teble 4 presens daca showing the
sorcertrations of metals io che Troeston 2 feed, as well as the fuel, prodeer, and baghouse dost,
The zesults indicace that, Sor al metals, the slernative fuel hag lowear :.4.)“«.,;:1n:r;n:i:: na than coal,
andl e corncantrations i the mixed fuel are compacabla o 100458 coal. Nota that the average
values reportec for e fuel mic are based on fewer sarples ar the coal dsee Tablz B2 i
Appencin B

o Seaclk Testing

Resuts of the (asr burn emission testing are presented in '4 able 50 Fueld data wnd
caleulations car befowed incAopend bo Ay sepparteg Taboratory cata ave presenied in Appenclix
B, As the tablz shows, sesulting narticalate concenaations WETE CONE e |_HE.'.UI:5(E.;I oang ansd
very loweat 0005 anc G004 grainaedsel,  Corresponcing ernission vaces were D and 13
b /howr respectively, well wiskin alowable erolss lon cates catoclaced in Table 3. R :';u] ta o the
sulfur enides testing indicare that v sulfurie soid or selfiee ¢8O component was datactatle,
Thus, sulfur d ioida G i the sole contoibutor o che sulfar axides (80 emissions.  As
shosen, S0 concentrations weere mmeasured a0 172 and L4 ppmye parts perasillion, by vobame)
for rees board 2, corresponding to ermnission rates of 67 and 78 lwhre resoectively. The
permited macirrg erssion soncertation is 500 [1‘1_1‘4:\ CRE PA Code 1235010,







Total VOO levels ware very siomdlar batween, at 2w and 50 ppoy oas rnetiane.
Hyclrocarbor emizsion tate was approxiectely 2,74 Il’] wfar beth test runs As the haavy
metals vesels indeate, arsenic and beeyllivo emissions ware Lalow detecteble Lmits, T rans
Of prevalence, the rerzinieg meals were eraitted e following amocets, &8 Ce higlh. res.t
of the duplizate ru | S0 beac, 5.7 w104 by nickeel, TS w00, ey total chromivr, $.08 w10,
o Wiy cadmium, 2054 w10, by and mesoury, LTE w10, e There are ro emissions
stande ldi' thiat euzentyy apply oo the kilo,

Cllorice erissions vesules indizae hat HCprevails, and chloriae concartoations e ws:r','
Love, BICL conceatrazions were between 3and 38 ppoy, correspanding to 7% o & & 1k
Cllozine concentracian wesg 'mn--d prectablz inoroon 2, bus wes detected inoun 1oar lf:'.'nszl:;
appromicateg 05 ppm, hl' shdorine  soncentration velates o an emission rate of
approsimately 2 e, Agein, no emissions swandards bave baen sac for lime kilng,

FEmission rates For 25 cionin and Furan compounds are prs whle 4, For
CRONT Arative purpas “:,, the: compound texic equivalency factors CUEF) were d"l]'nlwi Lo compan
Cotal emissions as 0307 BTCIE . A such, dioxinturan emissions, el toxic goivalent &y
£ 3 EBSTUI, ware l<.n.nu_. o e 1A w0y and LS w00y, 1o for est runs 1 oand 2,
.4EVE.|.>E,1.,l‘l‘u ely. Mo emissions standards exise for Erae kileg.

Al Fielc and anslyical qualite assurance cshecl points fell within relzrence method Timics
Contaminant Tevels ia field and |"|r thocl B len l:, sarnples were .w;,ll below, or ”‘J?”"‘3“3“3'5“11Elli'lf’
compared to achual sa n'||'l'=' values. Sampling coroponent leak were acceptable for all test

e, At <O ey (or 4% of averaps sampling rase, whichaver is raos: stringens). [soxineti;
sampling rates were well within the 100 4 10% mathod lroi, Thers were ro procustion
pecerbaions duving sesting periods, anc we experierced no equipmens coraporent brealodowns
or maliuretions were exoerianead,
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S0 COMPARLSON OF ENVESSTOMNS RES LIS WTED BasEILINE TEYTING

Table T presenss a seramary of baseline seat data along seithsest boro resulis, The average Gime
produerion vate for te test burn Lz 8 tons per hour) s cose to e average for Ge baseline testing
(L2 1ons per day), substantiating a basis for corparizon, A comparison ceveals Dl emissions of
aarticutates and sulfer oxides are Lower when using the altermate fael, OF e seven heavy roetal s,
arnisgions of four (arsenic, berylura, chroraium and rickel) were rougaly the sams o slightly rachoe .
chring the test burr as l'h ¢ baseline buro, Cadwium, lead andl rw cury emissions increased, bt ane
weichin the same order of magoicade as the baseline tesl resules. Thus, results o che trial bacn show
that ol quanticizs of eroicec metals tat were tested will nol «::h argre sagrificantty dug touse of he
allerracive ':lu"l in the amovets propesed,  This conclusion was predicted faitly aceurataly by the
miesals emissions analysis preseted i the "Trial Born Intermadiate Repert” fsced 20 Qotaber 1591,

A Larger percertage change inoarolssions rae was notad tor the diodins/furans, Elowewer, the
erissions races remaircextzsraely lov (average 120 107, or O 0CI0000CT2 I/, despise e inesease
pyver baseline sroissions rescls,

Inoorder o mere completely assass the test wuen zesults, Stabe and Fedzral regulacions
eatablishing ambient aic irmpacs standacds were evaluaied cegasdiess of whether the stancards legally
apply only o the facilivy, Exarmradon of PA TYER s " Percit Manael™ oz air IE!S‘!H goremeals ambien
Al impact e 2 i covering haavy met 1I sand cdigninyforan under Seecion 7.5, Al Quatty Percaitting
Crriteria Tuchacing Best dval Habla Technol agy for Municipa, Waste Iciner m an ] actlivizs. WS EPA
abierd @i impast orilaria ave found inoA40 CER 266 er al, "Burning of Fazardeus Weste in Boilers
atd Tncustrial Furraces" derowere as BIE), The eriteria for each are showroin Table 8. PACDER"S
criteriz are steicter than U8 FEA’ perecally by arcorder of ragnitacle,

To facilitate evebaztion against the PACDER and U8 E2A ambiznt cic impace ariteria, e
Warner tesk mesults ware p o ease dus inp' a dispersion model 10 obtain roadmern ambient aie inpact
predictions. The results of the modeling are presented e Table B0 These vaives were caloulatad
AN A represerative grission con o m{u o teougla disoersion model, and proportioning te
mapresentative concentr n'um toothe aztnal enissions, The modeling analveis, whizh is presented in
Mopendie G, followaec U8 EPA anc Pa DER galdelings.

The madnmarn gepeted of aine corwentrations were deternined to ocour at the property dns
atong Yellow Springs Road, o the novth of the stack,  Predicted concenations at she propecty
soundasy curing wse of ke coalfaltermztive Tael misoure aze shover in e table, The model
dernonstraces thal '::rrl‘.s;:sirw from the Warner Facidity sebile busieg e alterracive fuel will comply
with the accepiable levels of contarninants sec by bosh PA DER and U8 EPa . Inopardoclar, pradiced
ashiestos, berylhivrn, chromiee, fead and mescery ambisnt concentrations are an Least ar orcler of
wagnibacle Tewer than the criteriz, DioxiaSuran aonbicnl iu*q'wu«::[:s arg arnost o orders of o ’|;'gni‘n e
toseer tharc e PACDER colteron, Ioshould be veted that LIS E2A consiCens its divryfaran atand azd,
which 15 less stringent than 28 DER's, (9 e " '.ws:ry TORSE msll e (56 FRCTLEE)

The resulis veere alsc compazed o he Matioral Aabient A Qualite Stardards (NAAD S
wehrich have been adopted by refererce by 28 Fa Code T30 NAAQS nave bearc prooulzatad for n:mly
two of she seven metalis Tead and berylinm, Tha modellad marourm Thovr arbient concentraron
ul Uw‘ eadvedd by the Jdln (001524 ugo®y is rovghly ens-tenth the Nationzl prirary A .'\'I:lfi of 1L
Lopted per 25 Pa Code I" Fy Moedal resuls for ey Liooe (OUCT00 LS ugdra®) are nzarly
less than Feansyovania’s masxirar 30-day averaps concentration of 001 aphe® (25 Pa
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NOMENCLATURE

A s Flwe Cross Sectional Ares

ACEM iz Actual Cubic Foot per Minute

An i Sampling Mowzle Cross Sectionzl Area; Scuare Fees
!

. an Ficot Tube Coatficiant, Dirnansionless

. s Proportian by Velame of Waser Vapor in Cias Strear
vk

(o, i Particclace Consemration, CGrains/Drey Standard Cubic Foot
DECEFM g Diey Standacd Cobic Feot |:»mr Nirte

i i Sarmoiing Mozl Diamerer; Enches

E 2 Farmiculace Emission Rate, ths/Te

fi'ses
alle:

1 z Lo kinetie Variation, %

Second

a!u:u‘;n_::‘[g e Prassure Drop Across Orifes Meter, Tnchas FLO
M, s Flug Cas Meleoalar Weight, Doy Bagis
M, s Flue Cias Moleoulas Weight, Wet Basis
Iy, s Total Parcticulare Resichae Collacied, Graros
s £ Barorastric Pressere, Inches Hy
I, i Stack Suatic Frassaze, Toches H,O
) £ Slack Avsoluce Pressure, Inches B,
P s Stancazd Absolute Pressure, 29,92 Inches
st b Weloeity Mead of Srack Gas, Inches H,O
([ s Stack Gas Flow Face, Doy Stancare Cubie Foor Per Hour {dsotl
T, ==:: Absolute Average Dry Gas Merer Temperaturs, “R
T, s Absolute dveregs Stack Gas Temparatre, R
Bt
" i Tl Licpaid Collected in Iapingears, ral, (oo

T S stancard Aosoluee Teraperature,

W, G wample Volume - As Measured by Dey Gag Macar, def
W, i stack: Gas Velocity, f/sex

W, i sample Volume - Clorrestac (o Sranclard Conditons, dsef
Dirv Glas Meter Clalibracion Fastor, dirnensionless

) 3 Totel Saraple Tiae, Minutes

[3.6 e specific Graviey of H
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wearer vapor volame, Vo sl
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stacle pas velocity, faec, v

stk gas Hlove vate, dseth, €
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SURMARY CF STREIE TEST FTELD LRT

HOURGER arner Compary Line 5 b i TEST NTED 2B Maroh, 106

R R e
Suasl crogsesestionn, nren, . T (W) 10,43 15 634

hig sbaele gas temp, cleg, BO(T8) i hE

Stack static prassuce, e F20 gy 0.1 ool

Stack welosity proessure (sert et ) 0,756 (A
Baramate iz pressure, T Ny CPlhar) 3560 20,80
Fitat tube coptt, o) (.50 DA
Dry g meter coeff, Oy 100 Laet0
ey sing meser denp., deg, &OCTm RIS RIS
1

Metered sarple volune, oy, F2. CYmd R [
Waser wolume eol Lectec, nlrgm (M Led I PG
Test duration, mim, Ctaetad i) G

Somal g norzoe dianeter, in, Ched IR 0,244
Qeifice press, deon, ine 20 tdlt 1) 1,454 1. 50

FLoe gas conpasi™ion

K B¢ &on

hoE RH (I

M Envirermenton. Secwvices, [ne.,



BUMILRY DE BPACIC TESY RESULTS

SCLRGE Warrer Company Lime a0l TEST DITES 25 Maren, 1998
[ o4 R 1
Stacl nha, pressure, in, Hg (Ps) P NN AT
Somp le volo staeclaee, scf Coaal) e (HHM R
Watiar vapor wvol,, sl Clagtal) G i) HATH
Brack gas moisture, pet.o glas) aoh N
Stk gas welecicy, ftrsec (Vs HR I LY ,25
Stach gas flon Rate, cuett Q) FNLh50D HR AT
clsetm L Behil
aefm U NG
FLUE GRS INLTSE )
Pareant GO N o0
Fereant G ik 14
Fercant G0 0,4 ]
Fercent e eI TH.4
g [} IRNIH B
Ik AT U
s HAMIK] 20,60

STNCITESY TSQICIMETTE RATE GRLGULAT TGN

I's Tibty L

Py LA 25000
B, IR I

Wi (e Ay 6. 66

\fs L (!

i M INRENE (0, 00CEHHY
theta M ity

b, pet. I RY [E

AN ERvircrmental, Bervices, e



BTG TEST RESULTE « PARTTCCLNTES

SUURGE Warner Comoary Lime BEln 8 TEST DNTES 25 Marcl, 1998

fian i R v

LABCRITORY Gih™ 4,

Forticulate natter collecoel

Foltee  ringe residue, g NN IR it G, )ty
dncle hal ¢ concensible NN IRK]H] G 0600
Back half water fmsoluble 10004 (RPN
Baeh sl ol gsolyexd DR e
Total resiclie sweigee, gn (mm) 0.1 KRR ENY

EWTSS TOM CRLCLILIT 10N

Pareieulate cone., actunl, gridset Cos)

Frant ha LF omby CF Ceratate) 0,006 0,008
Total residue Clazl, el hal ) 0,006 0,605
Parcicuiabe enssior rate, astual, lostr 05 .50 L

RNME Envirormertal Seevices, Ine,
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