
(loirtrol Jl.thod:
tl3l. 7. Em.i.n.y:
Coit Effcatir,cn.3.:

lacrcmarlrl Co!l Erlaalir'aoat!
Complirncc Ycrificd:
Pollut.ltYCompli.nc. Nol.r:

(A) Baghouse

0 t/lon
0 gton

Unknown

Compliarcc uling thc mcthods for BACT PM, SO2 and NOX shall indicrtc complialcc with BACT for PMl0
and PM2.5.

POLLUTANT NAME: Visible Emissions (VE)

CAS NEmb.r: VE

TC'a Mcthod: Other

Othcr T.!t M.lhod: Continuous opacity monitor

Pollot.aa Gro!p{r):
Emhsion Limit l: 15.0000 '/. OPACITY NTE 15% tN ANY GMIN BLOCK
Emissk r Limit2:
Sl.!d.rd Emitrion:
Did frctorr, olh.. thcr .ir polluaio! tcchloloa/ .olridcniiolr illhclcc ttc BACT dr.Liolr: U

CDc.by{r.. Brlilr BACT-PSD

Oth.r Applicrblc Rcquircm.olr!
Conarol M.thod: (A) Baghous€

Ert. 7. Emci.trcy:

Corl Ell.aiv.tr6!: 0 lton
llcr.rn.trl.l Corl f,lf.caivcr.rsi 0 llon
Cotnpliu.. V.rili.d: Unknown

Polluhn/Complilcc Nolcr: COMS in licu ofbag lcak dctection systcm or PM ddcctor, per NESIIAP Subpan AAAAA

PROCUSS

NAI\IH:
Proacss

Typc:

Primrry
Fu.l:
Throughpuli

Proacss

irr-ola!:

M!teriDl I Iandling Operalions

90.019 (Lime/l-imestone I laodling,4(ilnJsroraBe/Manufacruring)

0

a. Limestone llandling and Stomge Process. including: convevors: surge hoppcri port feedcr: encloscd building containing a scrcen usad lo segrcgate

liheslone according to sizr and trnnsfened inlo a charging bin; tu'o enclosures containing surge bins: EjccI bini load.out ucigh bins; truck loadout areat
lwo mechanical (blower) rooms; and baghouses throughoul the process. b. Lime llandling. Crushing, Rejects, and Lime Kiln Du$ Process, including:
four hoppers each equipped with a pan feede( convcyors: venlsl an enclosed building contoining 2-deck scrcerL 4-rollcr crushe, and baghousei two
\reigh bins; lwo rotary feedcrsi blo$eas: a kiln rejecl dlsl bin; tuo ponoble tote containe6; mtary feeder; truck loadoul alea; and baghouses thmughout
lhe process. c- Lime Handling, Screening and SlordSe Process, including: vents; conveyors. an encloscd huilding containing a 3{ccl screen 6nd a

lProcess/Pollutant lnformation



baghouse: chute magnetsr lime bins equipped with a selfcontained dustless truck loading spouti an enclosure conlaining a silo truck load-out areo
cquipped with a truck scale: .ailca.load-out areai and baghous.s throughout the process. d. Fucl Handling Processes: (l) Wood GrindinS System.
including: ivalking floor truc! and scrcw conveyor area; mw \rood storagc bin; conveyorsl an enclosurr containing a mill; CO2 systems; ground chip
sloragc. shartd ribbon mixer. dosing bin. blowcts, baghouscsl and a stack. (2) Petmleum Cok€/Coal Grinding System. includinS: front.€nd loadcr/dump
lruck arca; dump hopper: conveyors; fecders: pclroleum cole and coal storage bin; ro cnclosur€ conhining bo\r'l mill. 3.5 Million British thermal
milVhour {MMBlu,/hour) hesler; CO2 systems; ground coke bin. dosing bin; shared ribbon mixer; blowe.s: baghouses; and a stack.

POLLUTANr NAIIE: Visible Emissions (VE)

CASNldb.r: VE
T.!t Nl.thodr EPA,/OAR Mthd 22

Pollutrnl Group(!):

Erri$ioi Li6il t: 5.0000 o/. OPACIry
Emilrion Limil2:
St.nd.rd Emisiion:
Did f.caors. oth.r lh.! rir pollulion lc.hdolol!/ corrid.rrtiotrt illluctrcc th. BACI dc.Liont: U

Crrc.by{rrt Berir: BACT-PSD

Othcr Applicrblc Rcquircm.nt!: NSPS , NESHAP

Conltol Itl.lhod: (A) Wet suppression, fabric filters, padial enclosute, and enclosure lo reducc PM and visible emissions.
Baghoux must have design removal efficiency ofal leest 99'lo.

Ert. 7r Ellicicrcy:
Corl lltfccaivcr.tr: 0 gton

Itrcr.mcotrl Cora Eflclivcncai: 0 tton
Complirncc Vcrificd: Unknown

Pollut.na/Conlpli.nc. Notc!: NSPS OOO and NESHAP AAAAA pr.scribe 7ol. opacity nandard. Thc crmpliaocc proc.dures sp.cificd by
NSPS Subpart OOO and NESHAP Subpan AAAAA shall be used to dcmoosfatc compliance with 57o opacit)
( insrad of 7olo).

l acilitv I nfornration
RBI,('ID: PA-0281 (final)

Corporrl./Comp.try GRAYMONT PA INC

Nrmc:
Frcility Nrmc: GRAYMONT PA INC/PLEASANT CAP & BELLEFONTE PLTS

F.cilit!Cort.cl: JOIINMAITLAND tl.l-353-2106

l'.cility Dclcription: This plan appmval is for the Kiln No. 8 project. WASTE OIL IIEATER [BELI. PROPANE IIEATER-
PULVI]RIZED LIMESTONE SYSTEM. I36 }IP DIESEL CFNERATOR IPCI. MISCELLANEOUS
EMERGI]NCY CENERATORS. KII,N NO, 8 PROJECT STONE RECLAMATION SYSTEM. PROCESSED
STONE IIANDLING, LIME KILN DUST HANDI,INC AND LOADINC SYSTEM. LIME IIANDLING AND
STORAGE SYSTEM. LIME LOADING SYSTEM. EMERCENCY CENERATOR.ENCINF]S FOR COOLINC
FANS. PI.S FABRIC COLLECTOR ROTARY DRYER FABRIC COLLECTOR. STONE RI]CLAMATION
FABRIC COLLECI'O( PROCESSET' STONE AND LKD FABRIC COLLECTOR. LIME TIANDLING ANT)
STORAGE FABRIC COLLECTOR. LIME LOADINC FABRIC COLLECTO& KILN 6 BACIIOUSE. LIME

D.tc
Dcl.rminraioo
L..a Upd.l.d: 0l/2912018
P.rmir l4{0002N

Numbcr:
P.rmilDrt.: ll/l9l20l2

(actual)

FRS Nombcr: 25-l 527 52U I

SIC Cod.: 3274
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EMiSSiON LiMiI I: 2,2500 LB/H FILTERABLE AND CONDESABII-E PM

Emi!.ion Limit 2: 0.0040 GRAIN/DSCF FILTERABI.E PM

St.rd.rd Emirlion:
Did f.clor!, olh.r tf,.D .ir polhtiotr l.chrology .onrid..'rtior! irlloctrc. th. BACT d.ciriont: U

C.iFby{.* B.tis: OTHER CASE-BY-CASE

Othrr Appli..bl. R.quir.mcnts: OTIIER

Cortrol [t.thod: (A) Baghour
f,3t. 7. Emci.!.yr
Cort Effcctlvctrd$ 0 Vton
lncr.m.nt.l Corl Elfactivanctr: 0 Mon
Compllrocc l'rrilicd: Unloown
Pollut.nt/Complitrc. Noa.r!

POLLTITANT NAIIIE: Plrticulate mattcr. filtcrablc < l0 [ (FPM|0)

CAS Numbcr: PM

TBt l\l.tbod: Unspecified

Pollulrnt Croup(!): ( P8rliculale Mafler (PM) )

Emi!.ior Limit l: 0.0030 GRAINS/DSCF FILTERABLE

Emirtio! Limit 2: 1.9100 LB/H FILTERABLE AND CONDENSATTLE

Shlrdrrd Emi.rion:
Did f.ctorr, oah.r thcn .ir pollution l..hnolo$/ contid.r.tioN il0urnc. thG BAC'T dccisionr: U

C$c-by-CIc B$ir: O'fttliR CASE-BY-CASE

Othcr Applic.bl. R.qui..Erc!asr OTIIER
Conrrol lllcrhod: (A) Baghouse

E!t. 7. Ellici.n.y:
Cort Erfccaiv.n.rt: 0 $/(on

l[ar.mcntrl Corl Ell:clivaoa!!: 0 s/ton

Cortrplianaa l'arificd: Unkno*n
Pollot.nilcompli.nc. Noar3:

POLLIIT.{,NT N.A,ME: Prniculste matter. total < 2.5 n (TPM2.5)

CAS Nrmb.r: PM

T..a ltl.lbod: Unspccified

Pollul.oi Groop(r): ( Parriculate Mattcr (PM) )
EEirtiDn Lilrir l: 0.0020 GRAINS/DSCF FILTERABLE

EDirtio! Limil2: 1.5600 LB/H FILTERABLE AND CONDENSABLE

St.!d.rd Emi!rio!:
Did f..lor!, oltcr tb.! .ir pollution t.chiolo$/ conlid.r.tiort irlllrctr.. th. BACT d..irioo.: U

C.re.by{..r B.!ir: OTHER CASE-BY{ASE



ao
a

^&5 
-ru=x J,

4l4a .z

?L {
)z l:

=> 2

9

1-.
c< \o

^ r! 6i : !a
-',.) >> t fr-!Y
9 OU Z.E << o';
a4 a o zr ?)
.!=<

+ S EE ETfrE * t8 E==_ €€. >= =x 3 cce
E;
=e?
.!Fi .:!i

!E

= i..s e
- ,. 2= -2d ..I,a E:rtiitti'Ee
riE€ii{Eii:si;I z i. E_.;.;:.: + i e s '.r EF?;EEEE; giE;EE
* L!E!.J!.lAA UOUtIO:

l
'i;
E
.9

?H !
a<
E= a

L!-2< E
!_1
16 !

;Z -t q1

r= ! Ia 5i ! Y0 8,9 
= 

:2 E - 9 -;

fl -d* aE'i EZ= €i ev ,i ga a dd,E=tgE iEi_ €E!;is:n !553 33s
E!
=E8..lE!!..'a.EE9

ldE

Z airEitfuiiEEa
E !!t;;: s itiEEEii
i 3 r E E E; E i E E; e i 5i

!t

d* ,sdi 3 3 g
--<<l

; .,

i::
t E+ !{ ..;aE E

t! EEsI -g=-E E .! ! s {:a,a - E E E >
; E:aE E=-t
.=5;,8!,iE



.;

>o
EJ
'Er

di

i-..
1. .z

=,.

!
_cs_oo)-Eo-1 4EB:;iE!
a9u
i<>
'=2-z. 1w !t

2i2 €
A*X i.= LrJ

^ ;9> -a4a Pez ! lu ?-,,i'< E rq &A z 2 a$ ??i ii If eEti gi" 
';5=tE,FE !EE";EEgz Ii:lg 6 bbZ oorr;.:

=Et..lE!!
..:.t..c

E::g;iilii::gIi:

)

:E

t:
co

^;
k52Y>E
€EE
I I = 

.: ql

A F= E?
; .\a L '1, Y? ;9 'E;
'E EA Z 

"\!o- co - >. i,5 r6b EI; Er) ==- EE,EEa iiE_ :c!
-sijc>--FF-2 > = - o 3 C C E- o 5 ='2;

=;3ooar'.lEEE
..='E''oii;.iz
= I .. S €; U1 ;....i:.3, ..;aEE

= 1::i.E,iir9!!5I.
i!E!I;!giEiEEEii
R 3EiE;;! iEsiE:5i

=

7.

Ea

i.=

.oo



>,dvql:>
=<
:l

; 8tr
€ .q>
I ! Uii
6.{=:Q
.5 i i.PE
= ; E: c;

ii

". ?:;;.7
, i: ., c c c 

=2 9!.1 .i.=.E
d=:\J-r-re! E; = E EE47=r':-.=t
w a ?= u E e
- i l- L'r)?)..

;
8.

U

z
.9=
d,.EEo.9
='Es.!
6l-

Eig!a
la
L)o
E> a

0= .E

=r -
!4
gF ';
!,tJ(,F

"gg B". E 9> E 9 F,#d*Ef; tUr_ 5€;
=*s93, EA22_ 33S

E!
=EzoeiEE.E.. 'E .E '-. :

Ll E, 9..9 E+s1 ; E_-: .24 ..:;e€E

:;;f EE;i3tEIEiiE

)
ar :;
=E

f;E
F t.

(fY ce<2.*-o e5= z<5 E

xB !
30 i

^ ,,, e .E 
-.rrleZ! r {E=> € I

FV< E E
-Q-t : !!pY*l 9?#E:: EY- ,EE=E ;-6E ssEF95; EEF- ii.?

=-€- EaAe oo=
E;
=83iEEI.:.!.E!

.AI S €; E

B;;E!iEiBg5!El€5sE;iiEE€;!€t;:rPEY-'2EIL..

!;fi;i3i!;3isE



Did f..aor., oah.r th.n rir polhaiotr t..hnolog/ contidcr.tionr iDrluc!.. th. BACI d.cirionr: [,
C.se.by-Cr!. B.si!: OTHER CASE-BY{ASE
Orhcr Appli.rbl. R.quir.ln.!hi OTHER

Cotrtrol lu.ahod: (N)

E!1. 7. Eflici..cy:
Cotl EfIcctivcD.$: 0 $/ton

Itrcr.m.ot.l Cort Eff.ctiv.nclt: 0 $/ton

Compli.lc.l'.rifid: Unlno\rn
Polhtr!UComplirn.c Not6:

F':rcilitv lnfrrrnration
RBI,('ID:

Corpo t./Comprt!v
Nama:

f.cility N.mc:

!'rcility ('ontrcl:

F.cilil) D.rcriplion:

P.rmil'fypc:

P.rmil t RL:

EPA Rcgion:

Frcility CouDty:

Frcility Strtc:

Frcility ZIP CodG:

P.rmil lsrucd B!':

Oth.r Ag.ncy

Cotrarct lnfo:
P..mi1Nol.!:

Atl.ct.d Boundrrici:

Dric
Dct.rminalion
Lrst t'pdrl.d:
P.rmit

Numbcr:
PGrmit Drla:

05/l612016
7808 AND
PSD.TX-2J6M3

0?,2],2010
(actual)

I10001865712

3271

TX-0726 (final)

CIII]MICAL LIMI]. I,TD

ROTARY LIME KILN AND ASSOCIAI'ED EQUIPMENT

STEVEN CURR-ER| (Et7) E06-1548

Chemical Lime op€rates a limc production plant in Comsl County consisting oftwo opcrational kilns: Kiln 2
.nd Kiln 3. Kiln 2 (and associated supponing equipmcnt) is authorized under Permit 5640A: Kiln 3 (and
associatcd supponing equipmenl) is authoriz.ed under Permit 7808. Both kilns sle authori?rd under a federal
Prevention ofSi8nilicaot Delerioration (PSD) permit this modification to the PSD permit will mske the
currcnt permit number PSDTX256Ml. Limesone is quafried on-sitc or delivered from off-site sourccs"
crush€d to specific size rcquircmcnts. and chargcd lo th€ kilns along with cosl. coke and/or natural gas to
produce the product lirne. The quarry is owned by Chemical Lime. but is currcntly operatcd under sepamte
permils by an independent conractor. After exiting lh. kilns, lhe product lime is coolcd and t!'ansfertcd to silos
for intermediate storage. At lhis poi . the limc is either sized to customer specificalions or is hydrsted snd
lh€n shipped. Product lime is transponcd from lhe plant by rail and rruck. Lime is also packaged in bulk bags
and shipped by lnrck to cuslomers. Hydroted producl is shipped in bulk or bags.

C: Modify process sl existing facility

FRS Numbcr:

SIC Codc:

\,tl('S ( odc: l:?l l(l

('OUN'l'Rl': USA

Bound.ry T!p.: Cl.lt I Arc. Slric: Bourd.rli Di!hnc.:

6

COMAL

TX

7E132

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ) (Agcocy NanE)
MICHAEL PARTEE{Agcrry Contact) (5 I 2) 23} 33 | 2 michel.p6rtc@c.{.tcx.s.gov
Tan Nguycn 5 l2-239-3,145



CI-ASS I TX Big Bend NP > 250lm

Process/Pollutanl I nformation

PROCUSS :{-{}tt::

Proccss'fypc:

Primrrl Fucl:

Throuqhput:

Proccss Notcs:

Rotary Kiln 2

90.0 l9 (Lime/Limeslone Handling/KilnySlor8ge/Manufacturing)

nslural gas. coal, and pelroleum coke

504.00 tons per day

POLLUTAIYT NAME: Nitrogcn Oxidcs (NOx)

CAS Numbcr: 10102

T.tt trlctbod: Unspcci,icd

Pollulrnl Croup(r): ( InoBanic Compouds , Oxidcs of Nitmgcn (NOx), Particulate Mane. (PM) )

Emi$ior LiDit l: 5.0000 LB/TON OF LIME PROD

Eeitrior Limit 2:

Slrrd.rd Embrioni
Did f..lon, othcr th.n .ir pollution lcchnolog/ conridcntion! ilrh.rcc thc BACI d..iliont: U

C8c"'bytrrc Brrir: BACT-PSD

Oti.r.{[pli.rbh R.qrirrrtr.!t!:
Colarol M.thod: N)
Ert 7. Eflrcictrcyi

Cora ElIc.aivclctt: 0 gton

l[crrm.trarl Cota Elfcctiv.tt.rti 0 9ton
Compli.lc. Vcrincd: Unkro$n

Pollulr!UComplir!cc Notcr:

POLLUTAM NAME: Sulfur Dioxidc (SO2)

CAS Nuob.r: 744649-5

T.3l lu.ahod: Unsfrccified

Polht.rt Crorp(r): ( lnorganic Comp,ounds , Oxides ofsulfur (SOx) )
EmLtion Li it I:
Emi.lion Limit 2:

Sa.ndr.d Errlilrion:

Did f.caor., oah.r thc! .ir pollotiotr i..h!olog/ .ouid.r.iio!. iilh.trcc ah. BACI d(irioDt: U

Cte.by{*c Brir: BACT-PSD

Othcr Applic.bl. Rcquir.fi cntr:
Colt.ol ltklhod: (A) Limiting $c fucl sulfu. inpuL in rddition lo the dry scrubbinS inhcrcnt in Ule.€ systcms.

Erl.7. Elficicn.y: 92.000
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l'rcilit-v Nrm.:

l'rciliE' Contr.t:

l'.cility D.s.ription:

Pcrmit Typc:

P.rmit llRLr

EPA Rcgion:

F..ility Countl:

Fr.ilit, St.t.:
Fr.ilily ZIP Codc:

Pcrmlt lrtu.d By:

Olh.r Ag.n.l.' (:ontrct Info:

PGrmiI Iolcr:

P.rmit D.t.:
FRS Numb.r:

sr('('odr:

NAI('S Cod.:

0206,/2009 (actual)

I.jNKNOWN

3274

327410

GRAYMONT (WI) LLC

PIitL MARQUIS 7t53925146 PMARQTIS@,6RAYMONT.COM

LIME MANUFACTURING FACILITY (FORMER CLM)

A: Ne Crecnfield Facility

5 COtrNTRl',:

BAYFIELD

WI

,4880

WISCONSTN DEPT OF NATURAL RESOURCESi AIR MGMT. PROGRAM (Agcncy Nsmc)
MS. KRISTIN HART(Agcncy Contsct) l6{.tl266-{,E76 krinir.h.n@wiscoBin.gov
DON C. FAITH rrr, (608) 257-3r35

USA

Process/Pollutant lnformation

PROCESS P5O (S5O), PREIIEATER EQUIPPED. ROTARY LIME KILN
NAME:

Pro.clr Typ.: 90.019 (Lime/LimesrorE llaodling/Kilndstorage/lt{anufscturing)

P.im.ry COAL
1-ucl:
'fhroughput:

Procctr
Nota!:

5.t.00 T/H sToNE

KILN I-IMITED TO 2% S COAL OR COAL / PET COKO BLEND. NATI,IRAL GAS USED FOR STARTIIP. KILN STACK EQI'IPPED WITII
CEMS IJOR NOX. SO2. CO (AND OPACITY). FABRIC FILTER (MEMBRANI] TYPE) HIGH TTMPERATURE BAGIIOIISE. KILN CAPACITY
IDENTIFIED AND PERMITTED AT 54 TONS PER ]IOUR OF STONE (LIMESTONE) FEED. SOME OF THE STONE USED HAS A HICHER
ORCANIC (CARBON) CONTENT. AND SEPARATE LIMITS ESTABLISIIED FOR USE OF THIS TYPI] OF LIMESTONE.

POLLUT..INTN.{l!lEi P.niculalematter,fuSitive

CAS Numb.r: PM

T.ra lIlcthod: Unspccified

Polhtrnt Gro!p(r):
Enrl.tlon Liinit l: 0.4600 LB/T HIGH ORGANIC CARBON STONE

Enirtioo Llrnia 21 0.1500 LB/T LOW ORCANIC CARBON STONE

Strndrrd Emilioo: 0.1000 LB/T FRONT HALF ONLY (MACT/ BACT)
Did f..lor!, oth.r ah.n rir pollutlon l.ahnolos/ cotrridcntio[r itrllucDc. lh. BACT d..i!iotr!: Y

Cerc-by{uc Brsir: BACT-PSD

Othcr Apl,li.rblc R.quir.mcnts: MACT , SIP , NSPS

Cortml lu.rhod: (A) FABRIC FILTER BACHOUSE

Erl. 7. Efli.icncy:
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PollutrnL/(lomplirnc. Nol.s: IIICII ORGANIC CONTEN'I'STONE IS A LIMESTONI] CONTAINING O.O5 WT'/O ORGANIC CARAON
CoNTENT OR HtGHER. 5.r TON pER OUR LIMESTONE BASIS / LIMTTATION (24 R. AVG.)

POLLITTAM NAME: Sulfuric Acid (mis! vapo.s, etc)

CAS Nrdb.r: 7&+93-9
Tcra ltl.lLod: Uospccificd

Pollutrna Crorp(r): ( Inorganic Compourds , Psniculate Msn.r (PM) )
EElrlio! LiEit l: 1.5000 LB/H
EnLrio! Lllt!lt 2:

Sa.rd.rd EEitri.rtr:
Dld f..tor., oahcr th.tr .lr pollutk D tcchrolog/ conrldcrrtionr illhcrcc thc BACr dccillolr: Unknown

C.rc'by{.t B..i!: N/A
(Xhcr Appli..blG R.quir.mc!a!:
ConImI IlICIhod: (P) FTJEL SULFTIR LIMIT (2%) AND INTIERENT COLLECTION FROM PREHEATER / FABRIC FILTER

(92olo OF S COMPOUNDS).

Ett. 7. Erfi.i.!.y:
Cort Effcclivclcsr: 0 vton
lDcr.mcntrl Colt ElL.liv.n.$: 0 Mon
Cooplincc l'crificd: Unlmwn
Polht.!t/CoEplirlcc Not.t:

POLLUTAM NAME: Hazordous Air Pollutanrs (HAP)

CAS Nlmb.ri HAP

T.st [I.tLod: Unspecified

Polhl.trt G.oup(r): ( Hazardous Air Pollutanls (llAP) )
E6irlion Limir l: 2.t500 LB/H BENZENE

Ernkrioa Limil2: 4.9000 LB/H VINYL CHLORIDE
Sarnd.rd EllirtioD: 2.0000 LB/H FORMALDEHYDE

Did f.caorq otb.r thc! .i. pollutio! tc.llologr .o!!kl.r.tiort inlhcrcc tlc BACT dccbio!!: Unknowr

C.te.by{.!. Brrir: N/A
Oltcr Applic.bl. R.quircm.rts: OTIIER
ConIToI II.Thod: (P} USE OF PR,EHEATER KILN USING COOD OPERATING PRACTICES (GOOD COMBUSTION

PRACTICES)

E.t. 7. Eflici.ocy:
Co.t Ert ctivctr.tt: 0 9ton
ln.rrE.trhl Cotl Erfcraiv.Dc!,.: 0 gton

Compli.n.. vcrificd: Unknoqn

Pollul.rucomplirn.c Nollti LIMITS BASED ON STATE (ONLY) HAZARDOUS AIR RULE. USEOF HlcH ORCANIC CARBON
LIMESTONE (0,05 \YT. % OROANIC CARRON) WAS FOTJND TO RESULT IN CONSIDERABLE
PRODUCTS OF TNCOMPLETE COMBUSTION WHEN PRTHEATER KILN WAS OPERATED AT THE
PERMITTED CAPACITY,



APPENDIX B: SOz CONTROL COST CALCULATIONS

Lhoist North America of Arizona lnc. I Apex Ptant Four Factor Analysis
Trinity Consultants B-1



Teble 1. Economlc A - 10096 atural Gas at Kllns 2 and 4

Parameter Kiln 2 xilns 2 and 4
Comblned Notes

Costs
Cost of Upgrading Gas Train to NFPA Standard $ 700,000 $ 700,000 $ 1,400,000
Cost of Bumer Upgrade and Fuel PiDinq Modification $ 450,000 $ 450,000 $ 900,000

Eased on information provided by the phnt as well as
ant*O'*r at Alex's Kilns 1 and 3.

Capital Recovery Factor 0.079 0.079 0.079
Based on an interest rate of 4.75olo (the approximate
average bank prime interest rate for the last 3 years)

Annualized Gpital Costs (g/yr) $ 90,333 $ 90,333 $ 180,666
Annual Costs (l/yrl
Annual Fuel Cost Increase ($/yr) $ 68,s6s $ 1,499,821 $ 1,568,386 Per fuel mst evaluations provided in Table 2
Production Loss ($/yr) $ 8,540,000 $ 90,000 $ 8,730,000 Based on 10Yo loss in production

CostAnn $ 8,708,565 $ 1,589,821 $ 10,298,386
Annu.l Emissions Reductions r .ton/yr'
Baseline SO. Emissions 3.42 14.30 t7.72
Baseline NOx Emissions 19.11 686.68 705.80
Baseline PMlo Emissions 1.13 23.48
Baseline Visibility Impairinq Pollutants 23.66 724.46 748.13

Based on 2016 - 2018 baseline actual fuel analysis.

100o/o Natural Gas SOz Emissions 0.0027 0.005 0.008
100o/o Natural Gas NOx Emissions 2r.52 848.89 870.41
100o/o Naturdl Gas PMro Emissions 1.1267 23.48 24.61
100o/o Natural Gas Visibility Impairinq Pollutants 22.65 872.38 89s.03

Based on evaluation of SO2 emissions buming 100o/o

natural gas.

Visibility Impairing Pollutants Reduced (tons/year) 1.02 -147.92 -146.90

The dired and precursor pollutants that can impair
visibilrty indude SO2, NOx, and PM

(https://www.epa.gov/sites/production/fi les/2019-
08/doorments/8-20-20 19_-

reoional haze ouidance final ouidance-rxlfl
Cost Effective ness r l/ton t 4,666,

-
E

-

Page 1 of 16 Apex Plant

Klln 4

24.6L

REGIONAL HAZE 2ND PLANNING PERIOD - FOUR FACTOR ANALYSIS

Lhoist North America of Arizona Inc.



Fuel Scenario Fuel
Annuat

ConsumDtion 1
Consumption

Units
Fuel C.ost 2

($/unit)
Annual Fuel

Cost
Annual Fuel Cost

Increase

Base

Coal
Coke

Natural Gas

Total

93,924
0

2,125

MMBtu
MMBtU

MMBtU

All Natural Gas Natural Gas 96,049 MMBtu

REGIONAL HAZE 2ND PTANNING PERIOD - FOUR FACTOR ANALYSIS

Table 2a, Cost of 9O 2 Reductlons from Alternatlve Fuel Scenarlos - Klln 2

Annual fuel consumption based on a\.eraqe hlel conerrnptixr during the 2016-2018 baseline yea.s,
2 Co6t of Coal, Coke and Natural g6s as listed in Sle Apex Fuel Budget 2020 pro/ft1€d by $dst ori Oecernb€r 11,,2019.

Table 2b, Cost of SO 2 Reductlons from Alternatlye Fuel Scenarlos - Klln 4

Annual filel con$mption based on a\,/erdge tlel co.rcmptioo during the 2016-2018 baseline years.

': Co6t of Coal, C-oke and Natural gas as listed in Ule Apex hJel Budget 2020 pro,ided by $dst on December ll,2019

Fuel
Annual

Consumotlon I
Consumfiion

Units
Fuel Cost 2

(3/unlt)
Annual Fuel

Cost
Annual Fuel Cost

Incrcase

Base

Coal
Coke
Natural Gas

Total

7,742,t29
198,319

9,351

MMBTU

MMBtu
MMBtU

All Natural Gas Natural Gas r,949,799 MMBtU

Lhoist North America of Arizona Inc. Page 2 of 16

Fuel Scenario

Apex Plant
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APPENDIX C : NOx CONTROL COST CALCULATIONS

Lhoist North America of Arizona lnc. I Apex Ptant Four Factor Anatyiis
Trinity Consuttants c-1



Trble 1, Economlc A - Low-lYOx Burner

Parameter Kiln 1 xiln 2 Xilns 1-4
Combin.d Notes

Costs

LNB Installation Cost $ 375,000 $ 37s,000 $ $ 4s0,000 $ 1,200,000

Eased on informa0on provided by tfie dant as well as

recent constructions at Apex's Kiln 3 and LNA'S Nelson

Facility Kilns. The cost indudG the actual bumer and the
retroflt of the fuel deltuery sy*em to accommodate the
bumer.

C-apital Recovery Factor 0.069 0.069 0.069 0.069 Based on cunent prime interest rate of 3.25vo
Annualized Capital Costs ($/yr) s 2s,792 { 25,792 $ 30,9s0 $ 82,53s

n n

Baseline Emission Rate 304 19 154 687 1,164 Based on 2016 - 2018 baseline actual emissions

Control Efficiency l0o/o 100/o Oo/o 10o/o l0o/o

Bas€d on KFS Vendor Docurnentation for Ll.lA's Nelson
Facility

NOx Reduced (tons/year) 30.35 1.91 0.00 68.67 116.35

A reduction in Kiln 3 emissions has been included as the
permitted emisslon rate does not take into account the
reductions from the Kiln's operdtional LNB.

450s I 13,494 t 451t t09t

--E--

----

EEEiI@(7@I

Lhoist North America of Arizona Inc. Page 1 of 4 Apex Plant

REGIONAL HAZE 2I{D PLANNING PERIOD . FOUR FACTOR ANALYSIS

Kiln 3 Kiln 4



Partmetcr Kiln I Kiln 2 Klln 3 Kiln 4 Kilnr 1-4
Comblned Notes

SNCR Installation capital Cost I 591,,+41 $ 59r,441 $ s91,441 I 591,441 t 2365.7U
Eascd on LNA costs from Lhoist Nelson vendor quotes. S€e
App€ndlx O for addiuonal cost informaton,

CErcl (Auo 2020/2015) 1.10 r.10 1.10 1.10 1.10
Caprtal Re(lvery Factor 0.069 0.069 0.069 0.069 0.069 Based on current prirn€ interest rate of 3.250,6
Annuali2ed Ca C-osts I 40,679 I 40,6n I 40,679 7 40,619 7 162,715

n i l,trl

Urea Usage (tons per year) 48.95 3.08 24.87 276.89 353.80
Bas€d on LNA'S exp€rierrce with urea iniection at aoother LNA
Plant (l lb urea reduces 1.24 lb l{O )

Urea cost (t D€r ton) 430$ 430$ 430$ 430t 430$
Urea cost ($ per year) t 2r,037 $ 1,32s $ 10,688 I 118,988 I 152,037

ODeratina labor (t o€r year) I 41,127 I 4t,t27 j 41,127 I 41,127 $ 164,s10
Based on LNA'S experience with urea injection at another LNA
Hant

Power usaoe (kW oer hr) 2.26 2.26 2.26 2.26 2.26
Based on LNA'5 exF,erierrce with urea injection at another LNA
PlanL

Power usaqe (kW p€r year) !6,272 16,272 16,272 16,272 t6,272 Assumes 7,200 hours of op€ration
Power cost ($ D€r kilowatt) $ 0.0756 $ 0.07s5 $ 0.0756 $ 0.0756 $ 0.0756 https://www.eleeuidtyloca!.com/staternevada/henderson/
Power cost (l per year) $ 1,230 $ 1,230 I 1.230 i 1,230 i t,230

Maintenance Matenals (J oer year) I 50,320 $ 60,320 $ 60,320 t 60,320 $ 241,281
Based oo LNA'S experience with urea in ection at another LNA
Plant

Total Direct Annual Costs ($/yr) I 123,715 I 1o4,oo3 I 113,365 I 22r,6s 7 s62,749
Total Annual Costs tlyl I ta)94 $ 144,681 $ 1H,044 $ 262,344 I 72s,463
Annual Eml$loll' Rcducdons (ton/yr)
Baseline Emrssion Rate 304 19 154 87 1,tu Eased on 2016 - 2018 baselne actual emassions

Control Effoency 20qo 20o/o 20o/o 50o/o 38o/o

Eased on tNA's experience with SNCR technology at other LNA

danb based on age and tedndogy of the different kilrts
NOx Reduced 60.70 3.82 30.84 343.34 438.71

ton j 2,7OA I 37,U7 I 4,99s a7a I 1,654

;-E----

-----

----

Tablc 2. Economlc A - SNCR

Lhoist North Amenca of Anzona Inc Page 2 of 4 Apex Hant

REGIONAL HAZE 2'{D PLA NIT{G PERIOD . FOUR FACTOR AI'ALYS6



REGIONAL HAZE 2ND PLANNING PERIOD . FOUR FACTOR ANALYSIS

Table 3. Economlc A - Ins Low-llOx Burhert Before SIICR

Paramcter Kiln 1 Kiln 2 Kiln 3
Kilnr 1-4

combincd llotet

SNCR Installatioo Caprtal Cost I 591,,141 I 59r,441 I 591,,t41 I 591,441 12,365,764
Based oo LIA co6ts fiom ul(ist Ndson verdor quotes. S€e

Appendix D for addllonal co6t lnformatlon.
Capital Recovery Factor 0.069 0.069 0.069 0.069 0.069 Bas€d oo curr€ot pnme interest rate of 3.25olo
Annualized Gpital Costs ($/yr) | 40,619 J 40,679 j 40,679 t 40,679 I 162,715
Annu.l Opcrltlnc Corts (i/yr'

Urea Usaqe (tons Der year) 44.06 2.77 24.81 249.20 320.90
Bas€d m LNA'S experience with urea inFctio.r at anottEr LJ'lA Ptant
(l lb urea reduces 1,24 lb NOx)

Urea cost ($ per ton) 430$ 430$ 430t 430$ 430$
Urea cost ($ per year) i 18,933 $ 1,192 $ 10,688 $ 107,089 1 137,902

Operatinq labor (l Der year) I 4t,127 I 4t,127 I 41,127 I 4r.t27 $ 164,s10 Based on LNA'S ooerience with urea inrection at another LNA Plant

Power usaqe (kW oer hr) 2.26 2.26 2.26 2.26 2.26 Based on LNA'S eperience with urea iniection at another LNA Plant
Power usaqe (kW oer year) 16,272 t6,272 !6,272 16,272 16,272 Assumes 7,200 hours of operation
Power cost ($ per kilowatt) $ 0.07s6 $ 0.0756 $ 0.0756 $ 0.07s6 $ 0.0756 hft)s://www.electricitylocal.com/states/nevada/henderson/
Power cost (3 Der vear) $ 1,230 $ 1,230 $ 1,230 $ 1,230 I 1,230

Maintenarrce Matenals ($ oer year) $ 50,320 $ 60,320 $ 60,320 t 60,320 I 241,241 Based ofl U'lA's experiefrce with urea injectioo at anotlE LJ'IA Plant
Total Direct Annual Costs ($/yr) $ 121,611 I 103,870 $ 113,365 J 2@,767 I 548,614
Total Annual Cosb (l/yr) $ 152,290 7 144,549 $ 1v,044 $ 250,.145 $ 711,328
Annual Emlrsionr RGductlons I

Easeline Emrssion Rate 304 19 r54 687 1,1fl Bas€d on 2016 - 2018 baselane actual emissio.rs
LIB Contrd Efficiency 1.0o/o 10o/o Oo/o 100,6 10% Based on KFS VeMor Documeotatjon for LNA'S Nelson Faolity
Po6t-LNB Saseline EmissiorE 271 t7 154 618 t,u7

SNCR Control Efficiency 20o/a 200k 200h 50o/o 38o/o

Based on LNA'S experience wiul SNCR technology at o*|er tNA
planE based on age and technol@y of the different kilns

NOx Reduced 54.63 3.44 30.84 309.01 397.92

Coit Eftcctlvcnc$ (l/ton) i 2,911 | 42t0t4 i 4,99s $ 810 $ 1,788

(.ost e[eGveness rerecE me cost or rnsu lng 5NLR rr

installed first. This does not indude the initial cost of installing LNBs
at the kiln.

are

-----

--

---I
I

Lhoist North America of Arizona Inc Pag€ 3 of 4
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Table 4. Economlc Ana 'is-A Cost of Both Low-NOx and gNCR

Parameter Kiln 1 Kiln 2 Kiln 3 Kiln 4 Kilns 1-4
Combined

Ca Costs
LNB $ 37s,000 $ 37s,000 $ $ 4s0,000 $ 1,200,000
SNCR $ 591,.141 $ s91,441 $ 591,2141 $ 591,2141 $ 2,365,7U
LNB + SNCR $ 966,441 $ 966,441 $ s91,441 $ 1,047,447 $ 3,s6s,7ffi
Annualazed Capital Costs I'.llvr)
LNB $ 2s,792 $ 2s,792 $ 30,9s0 $ 82,535
SNCR $ 40,679 $ 40,679 $ 40,679 $ 40,679 $ r62,7t5
LNB + SNCR $ 66,47r $ 66,471 I 40,679 $ 71,629 $ 24s,249

nua
LNB $
SNCR $ 121,611 $ 103,870 $ 113,365 $ 209,767 $ s48,614
LNB + SNCR $ rz1,61t $ 103,870 $ 1r3,36s $ 209,767 $ 548,614

Ann Costs
LNB $ 2s,792 $ 2s,792
SNCR $ 162,290 $ 144,s49 $ 754,044 $ 250,445 $ 7t1,328
LNB + SNCR $ 188,082 $ 170,341 $ 154,044 $ 281,396 $ 793,863

nua s s ton
LNB 1.91 0.00 68.67 116.35
SNCR 54.63 3.44 30.84 309.01 397.92
LNB + SNCR 84.98 5.35 30.84 377.68 498.85
Cost Effectiveness ($/ton.
LNB 850$ 451$ 709$
SNCR $ 2,97t $ 42,074 $ 4,99s 810$ 1,788$
LNB + SNCR 2,213$ $ 31,828 4,995$ 745$ $ 1,s91

Page 4 of 4

REGIONAL HAZE 2ND PI.ANNING PERIOD - FOUR FACTOR ANALYSIS

Total (7lvt)
$ - t$ 3opsoT$ Tz53t

30.35

$ 13,494

Lioist North America of Arizona Inc. Apex Plant



APPENDIX D : SUPPORTING DOCUMENTATION
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Lhoist North America
SEI Proposal P13-117
March'11.2013

arrrrtt r< r atrtN an
5W"EEN
t.rt\ t, t )lttut ttl 1I

APPLICATION, SIZING, & OPERATING DATA:

(NOTE: All values oiven are for norm I operatinq conditions. unless identified
othenrvise)

1 PROCESS INFORMATION
design parameters.

The system design is based on the following

Kiln 'l Kiln 2
Volume (dscfm)
Volume (acfn)
Temperature ('F)
Gas Composition (% vol)

Coe
Hzo
Nz

Oz
SO2 (lb/hr)

67,000
126,792

500

82,000
158.491

540

20
4

66
10

92

20
2

68
10

436

2 SYSTEM PERFORMANCE: The following is the system design
performance. ln a firm proposal there will be conditions and limitations on
any performance guarantee.
2.1. SOz 90% reduction

3. SPRAY DRYER Kiln 1 Kiln 2

3.'t.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.

lnlet volume (acfm):
lnlet temperature ('F):
Outlet volume (acfm):
Outlet temperature ('F)
Water supply (gpm):
Quicklime supply (lb/hQ
Atomizing air required
(scfm @ 100 psig):
Slurry nozzles:
Size (overall):
Retention time
Slaker capacity (lb/hr):

126,792
500

92,269
160
50

150
800

158.491
540

'112,237
'160

67
500

't 100

3.8.
3.9.
3.10.
3.11.

6
20'OD x 95'H

1I.5 sec
2500

6
24'OD x 95'H

12 sec
2500

4



HISTORICAL WATER SUPPLY



LHOIST NORTH AMERICA

YEAR: 2019

IYAT E R PUf,PEO II T{ILLI

FILE NAI{E Hi.to.ical Wat.r Suppt.ilr

03/30/20

TOTAL
USED

OIFFERENCEi
ovER/(uxDER)
ATLOWED AITT

DATE

PERMIT
SITE I,D. NO

DUTY
SASII{ ALLOWED

N

= 250.378

FEB oEcAPR TIAY JU JUL AUG SEP OCT t'OV

OLD

t{Ew

63261

64880

32.58

49.00

216 0.82

2_10

r.07

2.03

0.72

2.51

1.63

3.55

2.15

3.30

2.24

4.00

3.08

1_74

2.17

3.60

2.57

3.50

0.8.t

3.,10

0.80

't.33

20.66

37.30

TOTALS I MG 81.58
250.16 9.88

3.r0
9.52

!.23
9.93

5.19
1s.93

5.16
15.90

5.45
t6.73

5.21
19,15

7.U
24.05

6,07
11.64

6.07
rt.82

a.21
't3.03

2.13
0.52

57.97
't77.90

(21.61)

172.a6)

2.27

2.92



LHOIST NORTH AMERICA

YEAR 2O1A DATE

FILE t{AlrE Hillori:al Water Suprrly.isr

0380/20
DIFFEREt{CEi

ovER/(ur.loER)
ALLOWED AIIstTE t.D.

PERUrI
NO. BASIN

DUTY D lll tLLtot{ TOTAL

TCO =

JAN FEA DECfAR APR IIAY JUN JUL AUG SEP OCT iIOV

OLD

NEW

63261

64880

32.58

4S.00

216 2_18

0.00

1.11

1.51

0.53

2_74

2.10

4.88

2.06

3.12 4.60

2.30

2.66

2.5r

2_57

3.63

3.07

1.88

2.30

1.28

't.45

0.90

1.00

23.57

30.86

TOTALS: MG 8r.58
250.3G

2.1E 2.6'l
6.68 8.02

t.3l
't0.15

6.97
21.39

5.t8
15.89

7.91
21.28

498 5.08 6.7.t 3.96 2.7' 2.80
15.29 rs.5l 20,5t 12.22 8.37 8.5!

54.43
167.0,1

(27.r5)
(83.32)



LHOIST NORTH AMERICA

YEAR. 2O'7

WATER P TCPEO T{S OF GALLOXS

FILE tlAlrE Hiltorical Welor Suppt.fix

03/30n0

TOTAL
USED

DIFFERENCE:
OVER/{UNOERI
ALLOWED AI'T

OATE

PERI/lIT
NO.

OUTY
BASIT{ ALLOWEDt.D. JUNJAN FEB APR oEcJUL AUG SEP ocT Nov

OLD

NEW

8326r

6a880

32.58

,t9.00

216 000

099

0.ill

2.93

0.37

2.39

169

4.08

1.,05

1.11

3.20

,t 48

2.24

3.45

2_U

4.82

2_O7

3.36

2.21

1_54

o82

3_17

0.7e

2.56

18.11

38.18

TOTALS: MG 81.58
250.36

0.39
3.05

3.3,1

10.2a 8.50
5.76
17.68

2.55
f .81

7.68
23.57

5.63
17.11

7.65
2!.18

5.,13

16.67
6.78
20.42

a.29
13.15

3.35
'10.27

56.29
1f2.75

(25.29)
(77.60



CHEI'ICAL LI E

YEAR 2016 OATE

FILE MlrE Hbto*5| W.i.( Supply.du

03/3020

PERMII ouw GALLOXS TOTAI
OIFFERENCE;

ovER/{ut{oER)
LO AI'TFEB JUN JUL AUG SEP ocr NOV oEcTAR APR MAY

OLD

t{Ew

32.56

49.00

216 0.43

1.18

0.45

1.86

0.78

3.16

1.10

2.b

1.73

1.80

t.00

3.87

3_68

4.r 0

2_24

0 31

r.55

2.23

2.2a

4.54

0.82

3.17

0.79

2.56

17 _76

31.17

TOTATS : G 81.54
250.36

.t.6.1

4.94
2.31
7.09

3.94
12.09

3.39
'10.39

3.53
10.E,|

s.57
17.08

7.79
23.90

2.59
7.95

!.79
1't.63

6.78
20.42

4.29
t3.15

!.35
10-27

18.93
150.15

(32.55)

fi00.21)

032e,

6,t880



CHEITtICAL LlirE

YEAR: 2015 DATE

Fll"E NA rE HlslorirelWalcr Suppty.r3x

03rJ020
OIFFERET{CE;

TOTAL OVER/(Ui|OER)PERMIT OUTY FG LONS
slrE t.O JAI{ FEA JUN JUL AUG SEP ocr NOV DECIIAR APR

OLD

t{Ew

03201

8t880

218 2_12 1_47

2.01

2.59

2_70

358

274

2.00

1.77

2.06

3.30

1_75

7.80

1.07

5.50

r.59

3.88

0.03

,t.18

o.12

1.92

1.09

1.37

23_47

30.59

TOTALS : MG 81.58
250.36

4.47
13.72

s.69
't't.9t 'r6.2'l

6.t2
19.40

4.67
1a.33

5.25
't9.18

9.55
29.3'l

f.a7
22.92

5.a7
16.79

5.09
15.62

2.11
7.18

2.46
7.55

63.26
l9,l.l4

(18.32)
(s6.22)

32.56

40.00



CHEITIICAL LIIUE

YEAR 20,11 OATE

FILE tlAlrE Hlsloricel Water Supply.rsx

03130/20

PERMIT DUTY
BASIN ALLOWED

EO lN tLLtO{S OF S TOTAL
USED

DIFFERENCEi
ovERi(uNoER)
ALLOWED AIiTstTE t.o. NO JAN FEA MAR APR MAY JUN JUL AUG SEP ocr DEC

OLD

IEW

63281

8,4880

216 32.58

49.00

1.94

2.97

r.90

2_14

1.59

2_75

1_83

2.64

0.3,(

0.39

o_77

0./t4

2.21

3.27

3.84

3.25

2.58

2.55

1.08

2_58

o_22

0.11

0.01

0_o2

'19_72

23.13

TOTALS : MG 8r.58
250.36

4.91
15.08

a.l5
12.f2

4.34
J3.t2

1.47
13.7t

0.73
2.23

1,21

3.70
5.48
16.80

7.1J
21.88

5.S3
16.96

4.56
13.98

0.33
t.o'l

0.04
0.fi

12-85
131.5'l

(38.73)

{r r8.83)



CHEUICAL LITUE

YEAR 2013 DATE

FILE tlA ,lE Hblo.i:8l W.t r Suppty.{lr

03130/20

PERMIT DUTY
BASIT{ ALLOWEO

EO IN MILLIONS OF GALLO}IS TOTAL
USED

OIFFERENCET
OVER(UNDER)
ATLOWED AIiTstTE t.o. MAYJAN FEB MAR APR JUN JUL AUG SEP OCT t{OV OEC

oLo

ltEw

63261

64880

32.58

49.00

216 1.21

1.30

119

0.67

2.04

0.76

2_2'1

0.64

2.31

0_75

1.71

0.58

2.18

3.34

2.99

3.60

2.88

2.15 2.26

1.85

1.54

23_12

20.72

TOTALS : MG 8 r.58
250.36

2.5',1

7.69
2.06
6.33

2.f9
6.57

2.85
8.f1

3.06
9.39

2.29
7.02

5.52
'r6.93

6.59
20.21

5.0G
't 5.5,t

6.28
19.26

a.a2
t!.57

3.a!
10.a7

,16.14

'143.71
(34.74)

006.62)

3.39

2.89



CHEMICAL LIME

YEAR 2012 OATE

FILE NAME HEtorical Water Suppv.)dsx

03/30/20

PERIIIT DUTY
r{o. aAstN ALLowEo

RP PED IN MILLIOTIS OF GALL N TOTAL
USEO

DIFFERET{CE:
OVER(UNDER)
ALLOWED ATllTstTE LD. JAN FEB MAR APR JUL AUG SEPIIAY JUN ocT {ov DEc

oLo

NEW

63261

6.1880

216 2_11

2_42

2_91 r.89

3.20

o.a2

1_12

'1.17

,t.53

185

4.43

1_02

4.11

1.22 1.36

2.OA

2_O1

2.53

1.57

2.O1

1.5.1

l. ta

r9.r0

36.96

IOTALS: ttG E 1.58
250.36

4.56
t3.98

5.'l I
'r5.75

5.09
15.6t

4.54
13.92

5.70
't7.50

6.29
19.29

5.12
16.64

3.raa

r0.50
tl.la

I l.g,l
3.5E

10.9E
2.6E
8.22't5.53

5.09 58.06
172.0a

(25.52)
(71.321

32.58

49.00



CHEiIICAL LII{E

YEAR 2O1I

WATER PUTPE

FILE NAirE HilrorixlW.t r Supply.drx

0313020
OIFFEREtrCE;

OVER(UXDER)

DATE

PERiillT
stTE t.o. NO

DUTY
BASII{ ALLOWED

NM G s TOTAl-
JAN FEB oEcI{AR APR XAY JUT JUL AUG SEP OCT OV

OLD

NEW

63261

62t880

32.58

49.00

216 1.a2

1.87

r.30

2_07

t.E8

3.08

2.70

4.36

3.41

1.75

3.00

3.89

2.41

a_51

2_49

3.77

2.41

3.01

2-95

,1.31 1.72

2.52

1.32

2A_U

38.68

TOTALS ; MG 81.58
250.36

s.t0
10.fi

3.,16

10.82
a.7a
1a.55

7,06

21.63
E.16

25.0a
6.90

21.t6
7.39

22.87
6.26

't 9.'t t
6,az
It,62

7.26
22.27

3.E7
1t.tE

l.ta
11.7E

67.61
207.54

1r3.951
{42.E2)



CHEMICAL LIME

YEAR] 2010

WATER PU PEO I}I

FILE NAME HBloncal Water Supply.xlsx

OATE 03t30t20

PERMIT DUTY
ALLOWED

F OALLONS TOTAL
USED

DIFFERETCE:
ovER/luNoER)
ALLOIryEO AMTSITE FEA JULMAR APR IIAY JUN AUG SEP OCT NOV DEC

OLD

t{Ew

63281

6a880

32.58

49.00

216 1.97

2.25

1.,10

1.01

r.r 0

2_41

2.23

2.17

2.U

2.81

2.3€

1_72

2.11

2.82

2.23

3.73

'L06

2.88

1.60

2.73

l.8l

2.35

0.88

't.76

22.12

29.70

TOTALS ; ltG 8,t.58
250.36

1,22
12,96

t.!t
10.t5

t.83
I t.'t 5

1.10
1a/'l

l.t0
12.59

4.93
15.12

5.9G

t8.28
+e2
ta.'t8

,t.!5
13.3,1

4.2'l
12.92

2.61
8.

5.45
I

52.12
159.9,1

(29..6)
190./r2)



CHEMICAL LIME

YEAR 2OO9

IONS OF GALLONS

FILE NAr,lE Hisio.irl W.t Suprfy.nlr

03/3020

TOTAL
USED

OIFFERET{CE;
ovER,(ut{oER)
AJ-LOU'ED ATT

DATE

strE LD.
PERMIT ouw

AJ-LOYYED JUNFEB MAR JUL AUG s€P ocr t{ov oEc

oLo

t{Ew

63261

6,1880

32.58

49.00

216 1.1S

'1_59

2.19

1.71

2.18

2.10

2.50

0.88

2.30

0.40

2_71

0.9.4 4_25

2.47

3.80

3.r7

3.8,t

2.03

3.38

1.50

3.32

27 _97

26.84

TOTALS: ItG Et.56
250.38

2.f7
8.51

2.37
7.26

!.93
12.05

4.50
1a.06

3.3t
t0.35

2.69
8.26

3.64
It.t8

7.58
23.25 20-a1

7,01

21.52
5.39
t6.55

aa2
14.79

54.82
168.24

(25.76)

{82.12}

2.O3

0.34



CXEMICAL LII{E

YEAR 2006

WATER P

DATE

FlLe i.A ,lE Hblorh.lW.t r S!ppt.{!r

0380/20

PER1IIT OUTY
XO. BASIN ALLOWED

MP DI LLIONS OF GALLONS TOTAL
USED

OIFFERE CE;
ovER(ur{DER)
AI-LOU'ED AXTt.D. JAN FES SEP ocTHAR APR MAY JUN JUL AUG NOV DEC

OLD

NEW

83261

64880

32.58

4S.00

216 2.10

B_27

2.17

1_21

2.22

t.17

3.e'8

1_U

3.89

6.45

3.00

6.78

2_U

4.03

2.23

2.52

2.58

1.65

3.50

0.49

2.24

0_65

0_80

1.,{9

32.56

43.56

E1.5E
250.36

8.68
26.63

6.41
'r9.57

6.39
19.60

8.52
26.11

10.35
3'r.75

10.5G
32.73

6.87
2'r.08

1.75
1a-57

1.21
t3.01

4.09
12.55

2.89
8.87

2.29
7.O2

f6.12
23t.62

(s.46)

lr6.7a)



CHEiiiICAL LIUE

YEAR 2OO7

IYAT E R PUTPEO I]{

FILE MlrE Hilb.tcal Wabr Suppty.)Gr

0313020OATE

PERMIT
{o.

DUTY
Al.LOWEO

S OF GALLONS TOTAL
USED

DIFFERENCE:
ovER/(ut{oER)
AILOWED ArlTSIIE I,D FEA NOV DECAR APR tlAY JUN JUL AUG SEP OCT

oLo

t{Eu,

63261

6,t880

32.58

49.0O

216 4_22

3.30

3.8S

2.63

3.59

2.65

3.85

3.23

2.2a

5.49

3.64

5_72

3.40

3.91 1.52

4.0.4

6.3,{

3.57

5.33

1.89

,i.93

TOTALS MG E1.58
250.36

f.52
23.08

6.31
19.38

6.25
19.t7

6.88
21.11

7.f 3

23.73
9.36
28.73

7.3'l
22.U

7.3t
22.45

8.r)4
21.67

10.38
3t.86

8.90
27.32

6,E2
20.93

92.E2
2aLa6

11.24
!4.50

3.83

3.69

,11.09

51.73



CHE ICAL LII{E

YEAR 2006

WATER PU PED IiI I

DATE

F|LE NAtt EHbloricll Wator Supgly.XLS

03/J0/20

PERMIT DUTY
NO, BASIX ALLOWED

N ONS TOTAL
USED

DIFFEREt{CEi
OVER4UNDER}

stTE t.D. ATITFEB JUL AUG SEP ocT NOV oEcMAN APR XAY JUiI

216OLD

t{Ew

83261

5,r880

32.58

4S.00

3-U

3.30

3.50

3.57

3.28

3.3r

3.97

3.85

3_82

3.21

3.,t0

3.51

3.59 3.46

3_21

3.59

3.26

3.84

2.85

3.83

2_11

12.e1

39.21

TOTALS HG E't.58
250,3C

f .11
21.82

6.65
20.39

7,07
21.11

5.59
20.2a

7.82
23.99

6.81
20.95

6.9'l
2't.t9

7.'t1
21.E2

6.67
20-a7

6.85
21.01

6.,r8
't9.90

5.11
17.61

8r.82
251.10

o.21
0.74

3.60

3.52



CHEI{ICAL LI E

YEAR 2OO5

WAIER PU PED II I

FIE N frEtlbto.iol W!!.r Sup9ay.xLs

0360/20

IOTAL
USEO

DIFFERENCEi
ovERi{UNDER)

DATE

PERM]T DUTY
NO. BASIN ALLOWED

G LLO s
SITE I.D ALLOWEOJAN FEA AR APR TAY JUI JUL AUG SEP OCT NOV DEC

216OLD

NEW

63261

646E0

32.58

49.00

1.90

265

2_e3

1.51

3.30

1.78

0.83

0.9r

3.m

3.83

1.17

3.91

3.m

3.33

378

4_22

3.16

3.07

3.80

3.71

3. r5

3.t5

3.30

3.36

38.17

35_12

TOTALS XG 8't.58
250.36

a.56
r3.98

1.15
13.6,1

s.06
15.53

1.75

s.36
6.83

20.95
6.08
2a.80

6.38
19.59

8.00
24,55 19. t0

7.31

22.12
6.30
19.3,i

6.66
20.,13

71.59
219.69

t9.99)
(30.57)



CHEUICAL LIIIE

YEAR 2O0(

IVATER PU PED II{ ILLIONS OF GALLOI{3

FILE tlAME: Ch.mhilurnc2ffX.{s

OATE: 0380120

TOTAL
us€o

OITF€RENCE:
OVER(UNOER)
ALLOWED AI'T

PERMIT
stTE LO. NO

OUTY
BASIN ALLOWED FEB IiIAR APR JUN JUL AUG SEP OCI NOV oEc

OLD

t{Ew

03261

64880

216 32.58

49.00

2_U

3.00

366

4.81

3.41

1.32

3.23

415

3.08

3.77

3.88

4.89

3.49

,t.30

2_51

3.99

3.30 3.49

0.75

3.17

1.86

36.61

11.34

TOTALS : fG 81.56
250.36

5.3,1

16.38
5.S'l

16.29
8.17
25.99

7.73
23-72

7.11
22.43

6.86
2'1.01

E.57
25.30

7.80
23.93

6.50
t9.93

6.68
20.49

1.21
13.02

5.03
15.4t

79.9,1
215.11

( 1.6,1)

t5.02)

2_94

2.32



PERMIT

CHEITICAL UUE

YEAR: 2003

WATER PUIPEO

FILE t.lAt E: Ch€maelLnn€2oo3.)dr

DATE: O3BO/20

N OF ALLONS TOTAL
USED

DIFFERENCE:
OVER/{UNDER)
ALLOWED AIITNO.

OUTY
BASIN ALLOWED JAN FEA JUI{ JUL AUGf,AN APR HAY sEP OCT itOV OEC

216oLo

NEW

63261

6{880

32.58

49.00

2.11

3.39

2.49

2.86

2.a1

3.56

3.17

1.11

3.13

,1.13

3.22

1.12

3.17

4.0t

3.17

4.0.1

3.39

a.2E

2_13 2.06

3.14

33.12

13.27

TOTALS : MG 8.t.58
250.36

5.53
16.97

5.35
t6_12

6.37
't9.5a

7,35
22.55

f .2s
22.25

7.3,1

22.5t
7.21
22.12

1.21
22.12

5.08
15.59

7.66
23.5.l

,4.85

14.09
5.20
15.95

76.!9
231.4

(s. r9l
{15.92)



CHEiIICAL LI E

YEAR] 2002

FILE MrrrE: Ch.micallirn€2oo2.ns

DATE| 03/3020

PERMIT DUTY
BASIT ALLOIYED

T PUMPEO lN lillLLlONS OF GALLON TOTAL
USED

DIFFERETCE;
ovER(ut{oER)
ALLOWED ATTstrE t.o. NO. FEB oEcTAR APR IIAY JUt{ JUL AUG SEP OCT t{OV

216OLD

NEW

4x261

84880

32.58

,t9.00

2_71

375

2.90

a.01

r.83

1.67

3.65

4.96

2.59

,4.54

2_70

4.rs

3.58

1.4

3.17

i|.10

3.07

3.63

3.51

2-41

1.E1

2_O3

35.55

47.30

IOTALS : MG
AF

8't,5E
250.36

5.47
19.84

6.91
21-21

7.50
23.01

6.69
20.S,1

E.60
26.,r0

7.15
2't.91

6.89
21.14

8.03
24.6,1

7.56
23.25

7.10
22.a0

5.92
.t5

3.83
'11.77

82.86
251.24

1.28
3.t2

3.'t 5

1.35



CHEMICAL LIME

YEAR 2OO1

FILE tlAl,lE ChcmicalLlm.2001.)d!

DATE: 03/30n0

PERMIT DUTY
ATLOWED

UXPED IT IL N TOTAL
USED

OIFFEREl{CE;
ovER/(uirDER)
AJ-LOWED AXTsllE t.o, FEg JUL AUGXAR APR AY JUX 3EP OCT NOV DEC

214OLD

TEW

632e1

6a880

32.58

,t9.00

2.38

2.U

2_92

2.11

2.34

r _68

3.21

3.80

3_02

4_15

2.81

1.21

2_73

4.19

2.70

4_m

3.0,i

175

2_15 2.18

3_U

33_39

a1.t2

TOTALS taG 81.5E
250.36

5.02
15.41

5.03
t5.aa

4.06
't 2.16

6.84
20.99

f.a7
22.92

6.38
'r9.58

7,02
21.51

6.92
21,2t

6.79
20.u

7.80
23.93

6.06
18.61

5.92
18.'t6

75.31
231.12

(6.27)
(r9la)

3.21

3.'ra



KFS BURNER VENDOR STATEMENT



From:
To:
Cc:
SubJcct:
Dat.:

Clfi Rennie

TIANI Issam

treo-8; Lee-Nr.wel
RE: Qulck que*loo K3 bumer
F.lday, January 24, 2020 9:02:36 AM

Hi lssam

These days, all KFS burners are "Low NOx" in one way or another due to the design techniques used

(plus the demand from customers!).

The techniques used by KFS for the DFN burner installed in Apex K3, and its other variants, include:

. Bluff body (of sufficient size) to create enhanced mixing at the nozzle - this enhances rapid

ignition and reduces plume length, which in turn reduces "premixing" of fuel and air,

effectively creating a fuel rich zone at the root of the flame
. DFN blades to create enhanced mixing, which again assist in rapid iSnition
. Ability to inject gas into the root of the flame, assisting with rapid ignition and creation of a

fuel rich zone at the root
. Minimizing primary air - this is not always easy with direct-fired mill systems where the mill

itself can dictate primary air flowrate, but the DFN burner desiSn has proven to provide a

good flame/heat flux profile over a wider range of mill air flowrates than traditional straight-

pipe burners. Thus, where there is the ability to turn down mill air and so reduce primary air,

the DFN burner can cater for this to take advantage of NOX reduction with reduced primary

air levels

. Finally, the improved fuel/air mixing and improved combustion with the DFN burner means

that kiln feed-end O2 (and so overall 02 levels) can be minimized to reduce NOx without
excessive CO

Hopefully, this is what you need and is in line you're your own thoughts, but please let Ken or I know

if any clarification is needed on the above.

Best regards

ctiff

Cliff Rennie

Director

Metso KFS

t: +44 1494 450 539 | m: +44 7919 370 555 | www.kfs-solutions.com

From: TIANI lssam <issam.tiani@lhoist.com>

Sent: 24 January 2020 13:52

To: Cliff Rennie <cliff.rennie@kfs-solutions.com>

Cc: Ken R <ken.rhodes@kfs-solutions.com>

Subject: Quick question K3 burner
lmportance: High



Hello Clrff,

I hope all is well. Quick question regarding Low NOx burner from KFS-Metso. Would you say that the
burner installed on K3 is a low NOx burner? I have my idea but would rather confirm with you before
I reply to our regional environmental manager working on the Haze assessment.

I appreciate your answer.

Thank you,

lssam
Technical Manager

Lholst Group
fu€x Plant
12101 North Las Vsgas Blvd., Las V€gas. NV 89165
Ofrca: +'l 7O2 227 1949 Enenton: 6113039

Cell: +'l 702 343 3820
issam.tiani(Olhoist.com
www.lhoist com

rThis e-mail and attachmants thereto may contain confidential information protocled by law. ll you aro not the
addressee or an authorized recipient of this m€ssag6, any distribution, copying, publication or use of thig
intormation for any purposa is prohibned.Please notify the sender immediately by +fiaal and then delete this
message.
Cet e-mail €t les pi6c€s qui y sontiointos p€uvent cont€nir d€s informations confidentielles prot6g6es par la loi . Sa

vous n'otes pas le destinatai16 ou una p€rsonn€ autoris6e a rec€voir ca m6ssa9a. tout€ diffusion, copis,
publication ou uUlisation pour quelque motit que c€ soit est interdite.
Merci d'en averlir l'exp6diteur imm6diat€ment par e.mail, et de detruire l€ m€ssage.,
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High Wycombo HP12 3HE
Unit.d Kingdom

Carla Lopez

Regional Sourcing Manager -West and Texas

Lhoist North America
Apex Location
12101 N las Vegas Blvd
Las Vegas

NV 89165
USA

KFS Ref: E6229 Rev 4

Date: 19-.,an-18

PROPOSAL FOR LOW NOx BURNER

X2 NEISON PLANT

Dear Carla

1. The proposal now covers only the selected option for the proven KFS DFN low NOx

technology for solid fuel firing:

KFS Low NOx OFN Nozzle modification for existing straight-pipe burner to allow reuse
of existing coal mill fan location
- includes an integrated KFS HSB diesel warm-up burner with HE ignitor mounted on

the burner within the refractory lining

2. The burner design will allow the use of the following fuels. Note that the ability to achieve

the proposed NOx reduction and fire high petcoke rates will be dependent on a correct
preparation of the fuel and favorable process operating conditions, including maintaining

normal secondary air tem perature:

Fuel Turndown Use

K2

75% Petcoke / 259( Coal 5r1 Kiln production

Diesel (rated for up to 12
USgpm)

60 Min. 10:1 Kiln warm-up

A6sr.t.6d: 381 I Ooo VAT:@79So30

l: +44 1494 4505:)9
l: r.a4 l4$4 530518
c: into@ Ur-lolulion3.com
www.kt!-rolutions.com

Further to our recent discussions and agreement on 10-Jan-18, I am pleased to provide the
attached revised XFS proposal (REV 4) for a low NOx burner for K2 at Nelson Plant, AZ.

Nominal Surner Heat Release

(gross basis)

MMBtU/h
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3. The burner design is based on updated CFD modeling undertaken by KFS and as reported in

Powerpoint presentation dated 22-Dec-17 .

4. Pricing for the warm-up burner and associated primary air fan reflect list prices in the BMS

Agreement. All additional equipment for any BMS upgrade will be handled separately

under the auspices of the current BMS Agreement.

5. Pricing is provided for the main burner hood-mounted chassis.

5. The proposed clean primary air fan is principally for diesel warm-up burner operation, but

could also be used for burner emergency cooling air.

7. A preliminary commissioning and 2 years spare parts list is provided. A fully detailed spare

parts list will be provided once engineering is completed and all equipment fully specified

and confirmed. Note that spare parts could be rationalized across both kilns (and Apex

Plant, where possible and appropriate) to reduce the total cost based on discussions with

LNA on appropriate spares inventory.

8. Day rates are provided for on-site assistance with burner commissioning.

Itrust the revised proposal meets your requirements. ln the meantime, please do not hesitate
to contact either Ken Rhodes or I if you need further information or clarification.

Yours sincerely

Cliff Rennie
CEO & Director

E6229 Rev 4 @Copyright KFS Pate (ii)
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PROPOSAL

Carla Lopez

Retional sourcing Manager -West and Texas

Lhoist North America
Apex Location
12101 N l-as Vegas Blvd
Las Vegas

NV 89r55
U5A

KFS Ref: E6229 Rev 4

Date: 19-Jan-18

1. INTRODUCTION

This proposal covers the scope of the Kiln Flame Systems (KFS) activities and deliverables for
design and supply of a KFS Low NOx DFN burners for K2 at LNA Nelson Plant, AZ.

2. SCOPE OF SUPPIY AND PRICES

2.1 Equipment ltems

The detailed scope of supply and deliverables is outlined in the Technical Appendix.

2.1.1 KFS Low NOx DFN Nozzle with lnte8rated KFS HSB Oiesel Warm-up Burner for K2

Tech.

App. Ref.
Unit Prices, S

DDP Site

Burner System Engineering and Modeling A2.7
lncluded in

equipment prices

KFS Low NOx DFN Nozzle (S73,519lwith lntegrated (FS HSB

Diesel Warm-up Burner including flex hoses (S37,507)
42.2 777,726

Hood-Mounting Chassis A2,2.L 22,785

Primary Air Fan and Associated ltems for Warm-up Eurner 42.2.2 17,200

Total Price 150,511

i.grttdd:3a1rO@ VAT: 697 9SO 30

PROPOSAT FOR tOw NOx BURNER
K2 NEI.SON PLANT

Item Description
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2.2 AssistancedurintCommissioninB

As described in Section A2.3 of the Technical Appendix. Attendance for commissioning will be
charged at the KFS day rate of USD1,950 which includes car rental and accommodation
expenses. Overtime above a minimum 12 hour working day will be charged at USD244 per
hour. Flight charges will be invoiced at cost.

Any requirement for 24 hr cover during critical phases of the commissioning should be advised
and may require an additional KFS engineer to attend site.

This quotation and any ensuing contract is subject to the standard Kiln Flame Systems Ltd
Terms and Conditions of Sale unless otherwise agreed in writing except for the terms and
conditions outlined in Sections 4.0 of this quotation.

4. SPECIAT COND]TIONS OF SALE

4.1 Price Basis

Prices are in US dollars for equipment delivered DDP site. Prices are firm and not subject to
escalation within the stated proiect schedule.

4.2 Valldity

This quotation is valid for 30 days.

4.3 Delivery

Equipment delivered to site (or refractory installe/s shop) no later than 13-Mar-18.

4.1 Terms of Payment

KFS request all financial transactions to be net 45 days by electronic bank transfer. The
following stage payments are proposed.

4.4.1 Equlpment

. 1096 on issue of 64 drawing

. 3096 at the mid-point ofthe fabrication period

. 40% on delivery

. 20% on successful commissioning and compliance with performance Buarantees, but no
later than 50 days after commissioning

PaSe 2

3. TERMS AND CONDITIONS

E6229 Rev 4 Ocopyritht XFs
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4.4.2 Commissionint Services

100% on completion

5, GUARANTEES

The following guarantees are provided

5.1 MechanicalWarranty

The KFS burners are subject to a mechanical warranty of 12 months from date of first
commissioning or 18 months from delivery, whichever occurs first. This warranty does not
apply to normal wear parts (e.9. atomizers).

Any other KtS supplied equipment is subject to a mechanical warranty of 12 months from date
of commissioning or 18 months from delivery, whichever occurs first. This warranty does not
apply to normal wear parts.

5.2 PerformanceGuarantees

The following burner and process performance parameters are guaranteed:

Thermal capacity with specified fuels:
- as detailed in table in cover letter

No accelerated refractory wear, provided normal operating conditions and temperatures
are maintained in the kiln, no over burning of the lime, and the burner is set-up and

orientated per KFS recommendations.

Capacity range with specified fuels:
- solid fuelturndown dependent on coal mill
- at least 10:l turndown for dieselfiring
- Fuel consumption does not increase, increase defined as 5% above current operating

conditions in Table ll below.

Emissions:
- proposed emissions guarantees are as shown in Table I below
- conditions for emissions guarantees based on current operating conditions shown in

Table ll below :

- burner heat release within design values detailed in cover letter
- fuel blends as detailed in cover leller, +/- syo

- solid fuel grind not less than 90% passing 200 mesh
- maximum secondary air temperature 1,450't

E6229 Rev 4 Ocopyritht XFS Page 3

No adverse impact on productivity from the kiln. Adverse impact would be a decrease of
greater than 5% in the daily production rate for the kiln, 1050 tons/day normal operations.
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maximum primary air to burner 27% of stoichiometric
maximum feed-end 02 1.0 vol%, dry basis

minimum feed-end CO 1000 ppm
no over-burning of lime product (parameters to be defined based on historical
data)

Being that the kilns are a dynamic environment, it is recognized that the nominal operating
parameters below may fluctuate +/- 5% as part of responding to variation in the process. KFs

and the plant team agree to discuss any concerns on the potential impact on the guarantee if
these values are exceeded. Plant agrees to hold no more than the +/- 5% if KFS feels it is

impacting the performance of the burner.

All guarantees to be verified and mutually agreed by LNA and KFS within 60 days of
commissioning based on review and evaluation of kiln process data.

ln the case of non-compliance with the performance guarantee, KFS will provide its best
endeavours in terms of off-site support (phone/email), engineering design, replacement
equipment components, and assistance on site, as appropriate and at KFS cost, to remedy any
non-compliance with performance Buarantee parameters within a period of 5 months from
first light-up.

Note that since this is an equipment supply only project, KFS cannot accept costs of installation
of any modilied parts.

ln the event of pro.lect failure, KFS can only accept that 50% of total payments (equipment and
commissioning assistance) are refunded. Anything beyond this represents excessive risk and
does not fit in with the KFS sustainable business model.

ln addition, to balance risk in this scenario and as part of the partnership approach, if the
proiect is proved successful, as determined by achievement of guarantees, KFS would request
that the discount provided for the project is available to be invoiced in addition to the normal
final payment.

Emisgioo Units Currcnt Value Achievable Value

K2 K2

NOx rb/h 764 10 to 15% reduction . 75% pet.oke/2s% coal

. diesel warm-up

Table l: Proposed NOx Emissions Guarantee Values

E6229 Rev 4 OcopyriSht l(FS Pa8e 4

FuelElend

Note 1(8ene.al):
Arhievement of NOr emissions values will be porsible only under conditioni of stable and 6ormal kilh operation
with thr burnea opcrated in accordance with KtS instructions and recommendationr.
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KFS limitation of liability shall not exceed the total contract value. KFS will not accept any

claims for consequential losses howsoever arising.

7. EXCLUS|ONS

The following items and services are excluded from the scope of supply of this quotation:
. off-loading at site
. burner refractory anchors, materials, and installation
. carriage rails and support steelwork
. modification to existing diesel oilsystem
. atomizing air compressor
o new BMS equipment or reproBramming of existing BMs
. coal mill air flex hose
. interconnecting piping, ducting and wiring
. analogue control system and HMls
. installation at site
o any design, engineering, equipment supply, or site services not specifically mentioned in

this proposal

For and on behalf of
Kiln Flame Systems Ltd

Cliff Rennie

CEO & Director

€6229 Rev 4 Ocopyrisht KFS Page 6

6. TIMITATION OF I.IABILIW AND CONSEQUENNAL TOSSES
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TECHNICAI APPEI{DIX
PROPOSAL FOR LOW NOx BURNER

K2 NEISON PLANT

A1 INTRODUCTION

INA operates two rotary kilns at Nelson Plant, AZ.

K2 isa 1,200 stpd KVS preheaterkiln. No.2 diesel oil is used as the start-up fuel.

KFS have been requested to provide a proposal for a low NOx burner to reduce emissions at
source, with further reduction provided by downstream SNCR, as required to meet the new
State imposed NOx limit.

KFS propose the DFN Low NOx burner technology which has been installed successfully in many
rotary lime kilns in North America.

E6229 Rev 4 OCopyraght KtS PaEe 7

The kiln is direct-fired via a ball mill and straight-pipe burner and currently use a blend of 25%
coal and 75% petcoke. Kiln warm-up is achieved with several separate, manually inserted and
controlled diesel lances.
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M PROPOSED SCOPE OF SUPPLY

A2.1 Burner System Engineering and Modeling

A2.1.1 Data Review (COMPTETED)

Current kiln process data has been provided by LNA in order to define an agreed baseline set of
data for use in the modeling phase.

KFS will undertake additional site survey activities to confirm previously collected data.

A2.1.2 Aerodynamic and Combustion Modeling (COMPLETEo)

The design of the model and all modeling activities will be based on agreed process data and

detailed kiln/hood drawings provided by l-NA.

For the l-NA Nelson mathematical and CFD modeling techniques will be used, as applicable and

appropriate.

XFS mathematical modeling of the combustion and heat transfer in the kiln will be undertaken.
This is based on the air/fuel mixing regimes to determine the heat flux and heat transfer to the
product in the kiln. The mathematical modeling will take into account the effect of the fuel
burnout and heat transfer characteristics of the specified fuels.

CFD modelint will be used to provide additional combustion and process data that is not easily

ascertained from traditional modeling, such as NOx emissions and flame stand-off, KFS

experience of combustion and kiln operation combined with its physical and mathematical
techniques used on over 250 kilns projects provide an exceptional ability to interpret and

validate data obtained from the CFD modeling.

Modeling activities will include, as appropriate:

KFS mathematical modeling

. CFD modeling:
- set up model grid
- prepare input/output files
- computer run time and supervision

oeliverables will include:

E6229 Rev 4 Ocopyritht KFS PaSe 8

This involves modeling of the kiln to derive combustion, process and NOx data. The modeling
will be used confirm the details of the proposed burner design.

confirm basic design parameters for the new burner:
- process parameters and mechanical configuration including kiln discharge cone/dam
- predicted NOx emissions
- modeling to provide the basic specifications for the new burner for subsequent
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detailed engineering design and supply

A2.1.3 Entineerint and Documentation

l(FS to provide desiSn and engineering requirements as outlined below. Documentation will be
provided in PDF electronic format. Documents will be provided with lmperial and metric
engineering units (NB: where shown, metric dimensions will be used for equipment drawings
with equivalent lmperial value indicated in decimal format).

Engineering documentation includes:

System desiBn:
- P&lD for burner system
- combustion system service requirements, as applicable (diesel and atomizing air,

burner primary and cooling air flowrates, air cylinders, flame scanner purge air)

DtN burner:
- burner GA drawing including mounting details
- HE ignitor 6A drawin8s

Burner mounting and installation:
- GA layout drawing
- burner carriage GA drawing

Clean primary air fan:
- GA drawing
- fan curves
- motor datasheet
- flowmeter datasheet

E6229 Rev 4 Ocopyritht xFS

summary report of principal results (ALREADY ISSUED):

- data for principal modeling runs for each case
- conclusions and recommendations

KFS equipment prices include all necessary engineering for supply of the dual-fuel DFN burner
and associated equipment items. All systems and equipment will be in accordance with
American Standards and the specified site conditions, preferred vendors, and specifications, as

applicable and appropriate.

lnstallation, operation and maintenance manual:
- specific sections for KFS designed equipment
- vendor standard documentation for all sub-vendor items
- spare parts list

Page 9
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A2,2 KFS Low NOx DFN Nozzle with lntegrated KFS HSB Diesel Warm-up Burner

Based on the results of the modeling KFS to design and supply its proprietary DFN burner. The
burner is designed for coal/petcoke only firing.

Deliverables to include:

fully pre-fabricated DFN in carbon/wear-resistant/stainless steels, as appropriate to final
design

design to allow for simplicity of installation to the coal mill air ducting (to be discussed
during the mechanical design phase)

HSB-L warm-up burner integrated into main burner refractory lining (Figure l):
- outer pipe fabricated in sch4os 3041stainless steel
- oilgun tuide tube fabricated in carbon steel with 304[ stainless steelend section
- oil gun fabricated in carbon steel with CM atomizer assembly manufactured in 3041-

stainless steel, and quick connect coupling for oil and atomizing air (Figure ll and tigure
lll)

- aerodynamic swirler to provide flame stability fabricated in 3041- stainless steel
- high energy (HE) igniter with pneumatic retraction system with limit switches
- air inlet flange in carbon steel
- welded construction with flanged assembly allowing for dismantling
- carbon steelexternalsurfaces primer and finish painted
- set of 8ft long flex hoses for oil, atomizing air (rubber with stainless braid), and primary

air (rubber only!

KFS will supply the required flex hoses for connection of services to the diesel warm-up burner
The hoses will be stainless steel braided with length 4-5 ft, as appropriate:
. dieseloil
. atomizinB air
o swirlair
. burner central purge air
. fiber optic flame scanner purge air
. HE ignitor retraction cylinder air
. oil gun retraction cylinder air

A2.2.1 Hood-Mountint Chassit

Supply of a pre-assembled hood-mounting chassis for burner support. The sub-frame includes 4
ratchet turnbuckles for manual adjustment of burner orientation. The sub-frame is fabricated
in carbon steel with primer and finish painted surfaces.

E6229 Rev 4 OCopyrisht KFS Pate 10

The burner outer air pipes will require fitting with anchors and refractory lining with minimum
3in thick castable material. Anchorand refractory supply and installation by others.

KFS will complete structural calculation and provide drawings for any required strenghening of
the firing hood front plate and fixing of the sub-frame.
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A2,2.2 Walm-up Burner Primary Air Fan and Associated ltems

ln the event that any existing fan cannot be reused, primary air fan system consisting of the
following equipment items:

A2.3 Assistance DuringCommissionint

At Lhoist request, KFS will provide a combustion engineer at site to supervise and commission
the Kts burner and associated equipment. The KFS attendance at site includes traininS as

needed. Site assistance is charged at prevailing KFS day rates plus fliBht costs.

Table lll indicates the preliminary recommended spares requirement for commissioning and 2

years of operation. Full details will be provided on completion of engineering and final sub-

supplier selection.

€6229 Rev 4 OCopyriSht XFS Pate 11

. fan set of centrifugal type complete with base-frame mounled fan and 3500rpm
460V l60Hz 15hp TEFC motor with direct drive and guard, all with vendor standard surface
finish

. VFD (AB or similar) variable speed drive unit protected to NEMA l for installation in clean

MCC room
. low pressure switch (PSL) for primary air flow proving; switch suitable for 120VAC and

protected to minimum NEMA 4

The primary air fan could also b€ used for burner emergency cooling air. This function should
be assured by connection of the fan to the plant emergency power system.

Activities include:
. verification of installation of KFS supplied equipment
. operator tra ining
. assistance during cold and hot commissioning
. optimization of burner operation

A2.4 Spare Parts
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Eurner Front

Burner Rear

Fiture I : KFS HSB Oil-Fired Warm-up Burner (HSB-LI

Equipment Part, Description qty
(comm.)

atv
(2 vr)

Price

Each, S

Total
Price, S

Oil Gun s1979 Atomiser outer tip 1 1 1,301.00 2,602.OO

s1978 Atomiser inner tip 1 1 2,097.OO 4,194.00

s4356 Set atomising
dealing washers

1 6 104.00 7 28.00

100000370 Air cylinder repair
kit

I 44.00 44.00

HE lgnitor 02000006 lgnitor tip 1 1 632.00 1,264.00

01070t72x lgnitor power pack 1 3,527.OO 3,527.00

100000370 Air cylinder seal kit 1 44.OO 44.00
Total 12,403.00

Table lll : Spare Parts List

E6229 Rev 4 OCopyright KFS PaEe 12
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Figure ll : KFS CMrM Oil Gun Assembly
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Francisco Rodriguez

Sr. Proiect Manager
Lhoist North America
370O Hulen 5t.
Fon Worth
TX 76102

L]{A Ref: Product Supply fureement dated 31-Mar-16

xFs Ref: 87178 Rev 2

Date: 3-Jul-19

PROPOSAI. FOR BMS SYSTEM PRE.COMMISSIONING
APEX KIIT{ 3

Dear Francisco,

Further to recent correspondence with lssam Tiani, I am pleased to provide the attached KFS

revised proposal for pre-commissioning services for the Apex l(3 BMS system based on your

comments. This proposal has been expanded at lssam's request to include optional
commissioning assistance for the DFN burner.

This proposal is provided under the auspices of LNA/KFS Product Supply Agreement dated 3l-
Mar-16.

I trust the proposal meetsyour requirements. Pleasedo not hesitate to contact me ifyou need

further information or clarification.

Yours sincerely

Bob Burn
Proiect Engineer

f*I
NFPA

EV6
\a M:MAER

2018 20t9

Unit C - Brov gusiness Centre
Copy&ound L.n!
Hith Wytomb. HP12 3HE

United Xinldom
R.tirter.d: 38ll@

t. 0114414944SO539
f: 0114( 149.0 530518
.: inlot9tfr'rctutbnr.rom
www.klr-rolnbni.com
VAI] 697 9E O 30 E
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Lhoist NA - Commissioninq Site SeNiceslot Apex K1 BMS

STRICTLY CONFIDENfIAL

PROPOSAT

Francisco Rodriguez
Sr. Project Manager
Lhoist North America
3700 Hulen St.

Fon Worth
TX 76102

Lt{A Ref: Product Supply Agreament dated 31-Mar-15

KFS Ref: 87178 Rev 1

Oate: 13 June 2019

PROPOSAT FOR BM5 SYSTEM PRE-COMMISSIONING

APEX KITN 3

1. INTRODUCTION

This proposal covers the scope of the Kiln Flame Systems (KFS) activities to carry out pre-
commissioning of the Kiln 3 BMS system at Lhoist, Apex plant.

The scope of work is to be governed under the Agreement signed between Lhoist North America
and Kiln Flame Systems dated 31-Mar-16, without exception.

2. SCOPE OF SUPPLY AND PRICES

To provide KFS and specialist sub-supplier engineers to assist with cold commissioning for the
new BMS installed on Apex K3. The proposed scope of activities includes:

. Complete l/O check out for the valve train and all available new installed equipment. Note
that the lD fan and hood pressure signals will still be wired to the kiln PLC so cannot be
checked at this stage.

. Testing of the PA fan and regen blower and associated pressure switches.

. Matrix proSrammer to work with an LNA engineer on HMI development

. Optional commissioninS assistance for DFN burner

Hot commissioning is not included within this scope of work. This will be carried out at a later
date.

Pricing is based on site services rates and costs shown in the BMS A8reement:

t7178 Rev 2 Pa;e 1 o (f5
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. 51,650 per day (for each engineer, for 12 hr site days and travel days)

. over time 5160 per hr (above 12 hrs)
o rate includes costs for accommodation and car rental
o fliShts charBed at cost
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Lhoist NA - Commissioning Site Seryices lor Apex Xl BMS

A commissioning report will be provided which documents travel and site days plus any

overtime. This will be used as the basis for invoicing.

Controls
Engineer

System
Engineer

Kiln Engineer
(optional)

Monday,
29Jul-19

HMI and Kiln PLC

integration support
BMS l/O testing

1 1

Tuesday
30-Jul-19

BMS l/O testing
Equipment and device
commissioning

1 7

wednesday
31-Jul-19

Equipment and device
commissioning
OFN Commissioning
assistance

1 7

Kiln restart for testing
BMS Functional
Testing (<1400F)
>1400F testinB & post
start-up support

1 1 1

Friday
02-Aug-19

>1400F testing & post

start-up suppon
DFN Commissioning
assistance

1 1 1

Saturday
03-Au8-19

5 5 4

Item Description Price, USS

Optional DFN Commissioning assistance Travel and Site Attendance
(Preliminary Total 6 days including travel)

9,900

3. TERMS AND CONDITIONS

This proposal and any ensuing contrast is sub.iect to the standard Kiln Flame Systems Ltd Terms

and Conditions of Sale unless otherwise agreed in writinB except for the terms and conditions
outlined in sections 4.0 of this quotation.

Item Description Price, USS

BMS start up and commissioning Travel and Site Attendance
(Preliminary Total 14 days including travel)

23,100

Estimated Flight Costs 3,000

€7178 Rev 2 Pate 2 @ r(ts
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The agreed provisional attendance at site is as shown in the table below.

1

Thursday
01-Aug-19

DFN Commissioning
assistance

1
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SPECIAL CONDMO S OF SAIE

3.1 Prlce Basis

Prices orc in US dollors ond exclude ony applicable toxes or duties ond will be invoiced bosed on

octuol cost (oirfores) ond time recorded on site.

3.2 Valldlty

This proposal is valid for a period of 60 days from the date of issue.

3.3 Dellvery

As stated in the schedule in section 2 (above) and attached BMS commissioning schedule.

3.4 Terms of Payment

KFS will request all financial transactions to be by electronic bank transfer net 30 days of invoice
date. 10o% on completion of site visit and submission of report

4. UMITAT|ON OF UABTUTY AND CONSEqUENTIAI T"OSSES

KFSlimitationof liabilityshall not exceed the total contract value. KFSwill not accept any claims
for consequential losses howsoever arising.

5. EXCTUSTONS

The followinS items and services are excluded from the scope of supply of this proposal

any time for burner assessment/adjustment
any design, engineering, equipment supply, or site installation services not specifically
mentioned in this proposal

For and on behalf of
Kiln Flame Systems Ltd
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Bob Burn
Pro.iect EnSineer
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CO NTRACTO R SAF ETY I N F O RM ATI O N R EQU EST

NAME OF COMPANY: Total-Western, lnc.

ADDRESS: 7360 East8ate Rd., Suite 100

CITY, STATE & ZIP: Henderson, NV 89011

CONTACT PHONE NUMBER(5): 7026322988

MSHA Contractor lD: M203

Contractots: lhls coatma hos bccn ldcntlfrcd os "Hlgh Sofcty Rlsk', As such, LNA r.qucsts some baslc
sofety perlormonce lnlormotion. lhls lnformotlon wlll be reviewcd coretully os port of the bld
evoluotlon, Plcote complete ltcm 7 and submlt wlth your bld proposol.

1. Provide the following information for the last three years that your company has been in
operation. lnclude data for the years your company may have operated under a different name.

.57

0

'TRIR - Reportable lncidents200,000 work hours

" EMR - Workers' Compensatlon Experience Modificatlon Rate

"*Citations - Note the fed€ral standard and what degree of severity lt was written asi cltations
not written as described above do not need to be communicated to LNA.

Year:
2075 2016 2017

Total Recordable lnjury Rate (TRIR)*

EMRTT .57

0

.s2

0OSHA sites - ArySedous, Wiltul, ot
Repeot Violotions

MSHA sites -Ary Citatlons or Orders
written os o result of unworrontoble
foilure ot knowing/wilful octs, os

delined in Section 7O4(d) or
1M(fltta

'l2l0l tos Vegor BlYd. Norlh

los Vogos, NV. 89036



6lJLhoist 
North Ameica l210l [os Vcgos Blvd. Norlh

lot Vcgor, NV. 89036

Please note that after contrad award, but prior to starting work on Lhoist property, you are requlred to
provlde the following documents to LNA. These ltems wlll be revlewed at the proJea Klck-off Meetlng:

o Safety Training Plan - Provide required MSHA (Part 46 and/or Part4SNB) trainlng plan.

tr Employee Training Documentation lsee EH&Sfroinlng for required documented training).

o Written Safety Program (contractor company policies and procedures) lf requested.

I certlfy thEt the above lnrormatlon ls truc and lcc{ratc, and we wlll comply yvlth the Lholst
requlremantt es noted above.

Prlnted Name: Mlke Honsinger Slgnature:

Title: Business Development Date:4/4/t9



Tot l.WEstcrn
Totat-American Corporate

Safety Data lnformation
Through 123112018

Erperlence fodmcaton Ral. (EXR) 2014 2015 2016 2017 2018

EMR 0.69 0.57 u.tlt

OSHA Statlstics 20r5 2016 2017 2018

Lost Time lncideot Rate 0.1 0.0 0.0 0.0 0.0

Recordable lncidont Rate o2 0.3 0.4 0.4 0.3

DART Rate 0.19 0.00 0.37 o.22 0.10

OSHA 3OO Log 2014 2015 20r 6 2017 201a

Numbsr of fatalities 0 0 0 0 0

Cas6s invotuing lost or .eslricied uDrkday€ 1 0 3 1

Cases involving bst uorkdays ,|
0 0 0 0

Number of lost 'rorkdays 10 0 0 0

Number of restricted workdays 87 14 '15

Number of medical only cases 1 3 1 2

Total numb€r of recordable casss 3 3 4

First Aid Cas€s

Totsl Employe. HouE Wort.d

38

2014

..,

2015

14

2016

u

2017 20't8

2.158.007 1.893.257 1.608.466 1,828.907 1,931,2}{

Average Numb€r of Emdoyees 810 714 935 972

0.57

2014

2

0

0

3

30

680



Safety Information

a Total Recordable lncident Rate (TR|R) - ZOI 8 - 0.3

a Experience Modification Rate (EMR) - 2018 - 0.66

a lSNetworld - lncident lnvestigation and Reporting - IOO%
Injury / lllness Recordkeeping - 100%
llPP Policy is Available

o Avetta - 100% Compliant
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December 31, 2019

Beth Whlte
Spot Buyer - West and Texas Regions
Lhoist North America
Nelson Location
Mile Post 112, US HWY 66,
Peach Springs, Arizona, 86434

Thank you for your business

David DiMeo
Colonial Chemical Company
48+53+9t90

Regards,
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1. EXECUTIVE SUMMARY

This report documents the determination of the Best Available Retrofit Technolory (BART) for the two kilns
(Kiln 1 and Kiln 2) at the Lhoist North America ofArizona, Inc. (LNA) Nelson Lime Plant located near Peach
Springs, Arizona. The kilns currently do not have add-on control for nitrogen oxides (N0,,) or sulfur dioxide
(SOr, but both kilns have baghouses for control of particulate matter (PMl.

Based on the criteria detailed in the Environmental Protection Agency's (EPA's) 2005 BART Rule, Kiln 1 and Kiln
2 have been identified by LNA as being BART-eligible. EPA disapproved LNA's and Arizona's "not subject to
BART" demonstration in a final rule dated luly 30, 2013 (Federal Register / Vol. 78, No. 146 / Tuesday, luly 30,
2013). Accordingly, LNA submits the following BART demonstration to EPA in preparation for the Federal
Implementation Plan process referenced in the final rule disapproving the not subject to BART demonstration.

Trinity used the EPA's BART guidelines in Title 40 of the Code of Federal Regulations (40 CFR) Part 51! to
determine BART for the lime kilns. Trinity conducted a five-step analysis to determine BART for SO2 and NOx

that included the following:

Identifying all available retrofit control technologies;
Eliminating technically infeasible control technologies;
Evaluating the control effectiveness of remaining control technologies;
Evaluating impacts and documenting the results; and
Evaluating visibility impacts.

The BART analysis concluded that the operation ofselective noncatalJrtic reduction (SNCR) constitutes BART for
NO' for both Kiln 1 and Kiln 2. The proposed BART emission limit for NO* for Kiln 1 is 3.65 lbs No-/ton lime on
a rolling 30-day average, as demonstrated through the use ofa Continuous Emissions Monitoring System
(CEMS), and the proposed BART emission limit for NO* for Kiln 2 is 2.13 lbs NO"/ ton lime on a rolling 30-day
average, as demonstrated through the use of a CEMS. The proposed N0,emission linrits reflecta 500/o reduction
from the NO' baseline emission levels.

The BART analysis concluded that the use ofa lower sulfur fuelblend constitutes BART for S02. Neitherwetnor
semi-dry scrubbing are feasible due to limited water availability in comparison to the water demands of the
technologies. Consideration was given to using Dry Sorbent Injection (DSl), but the cost of the annual sorbent
usage is very high and results in a cost effectiveness for DSI based on the use of either sodium bicarbonate or
Sorbacal@ SPS that is over $5,000/ton SO2 and over $50 million/Adv. The proposed BART emission limit for
SOz for Kiln 1 is 9.32 lbs Sor/ton lime on a rolling 30-day average, as demonstrated through the use ofa CEMS,

and tlre proposed BART emission limit for SOz for Kiln 2 is 9.73 lbs Soz/ton lime on a rolling 30-day average, as

demonstrated through the use ofa CEMS. The proposed SO2 emission limitsreflecta 23.30lo reduction from the
SOz baseline emission levels.

The BART analysis concluded that the existing baghouses constitute BART for particulate matter (PM) because
they are the most effective available control. The proposed BART limit for PM is the current Maximum
Achievable Control Technolory (MACT) limit established in 40 CFR Part 63 of0.12lb/ton stone feed.

t The BART guidelines were published as amendments to the EPA's Regional Haze Rule IRHR) in 40 CFR Part 51,
Section 308 on luly 6, 2005 and are codified in Appendix Y. The Cuidelines are binding solely for power plants o f 750
MW installed capacity, see 42 U.S.C. $ 7491(b)(2), but are useful guidance for applying BART to all plants, see BART
Guidelines, S I.F.1.

Lhoist North Arnerica I Nelson Lime Ptant BART Anatysis
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2. INTRODUCTION AND BACKGROUND

On July 1, 1999, the U.S. EPA published the final Regional Haze Rule (RHR). The objective ofthe RHR is to
improve visibility in 156 specific areas across with United States, known as Class I areas. The Clean Air Act
defines Class I areas as certain national parks (over 6000 acres), wilderness areas (over 5000 acres), national
memorial parks (over 5000 acres), and international parks that were in existence on AugustT, 1977.

On luly 6, 2005, the EPA published amendments to its 1999 RHR, often called the Best Available Retrofit
Technology (BART) rule, which included guidance for making source-specific BART determinations. The BART
rule defines BART-eligible sources as sources that meet the following criteria:

(1) Have potential emissions of at least 250 tons per year of a visibility-impairing pollutant,
(2) Began operation between August 7, 1962andAugust7,7977,and
(3) Are included as one of the 26 listed source categories in the guidance.

A BART-eligible source is subiect to BART ifthe source is "reasonably anticipated to cause or contdbute to
visibility impairment in any federal mandatory Class I area." EPA has determined that a source is reasonably
anticipated to contribute to visibility impairment if the 98th percentile visibility impacts from the source are
greater than 0.5 delta deciviews (Adv) when compared against a natural background. Air quality modeling is the
tool that is used to determine a source's visibility impacts.

Once it is determined that a source is subject to BART, a BART determination must address air pollution control
measures for the source. The visibility regulations define BART as follows:

Specifically, the BART rule states that a BART determination should address the following five statutory factors:

1. Existing controls,
2. Cost ofcontrols,
3. Enerry and non-air quality environmental impacts,
4. Remaining useful life ofthe source. and
5. Degree ofvisibility improvement as a result ofcontrols

Further, the BART rule indicates that the five basic steps in a BART analysis can be summarized as follows:

1. ldentifu all available retrofit control technologies;
2. Eliminate technically infeasible control technologies;
3. Evaluate t}le control effectiveness of remaining control technologies;
4. Evaluate impacts and document the results;
5. Evaluate visibility impacts

Lhoist North America I Nelson Lime Plant BART Anatysis
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"...an emission limitotion based on the degree ofreduction achievoble through the applicotion olthe best system of
continuous emission reduction Ior each pollutantwhich is emitted by...[o BART-eligible source]. The emission
limitotion must be established on o cose-by-cose bosis, taking into considerotion the technology avoiloble, the cost
of compliance, the energy ond non-air quolity environmental impac* ofcompliance, ony pollution control
equipment in use or in existence qt the source, the remaining useful life of the source, and the degree of
improvement in visibility which moy reosonoble be anticipoted to result from the use ol such technology."

A BART determination should be made for each visibility affecting pollutant IVAP) by following the five steps
listed above for each VAP.



The Nelson lime kilns meet the three BART-eligibility criteria described above. Further, EPA has ruled that both
Kiln 1 and Kiln 2 are subject to BART (Federal Register / Vol. 78, No. 146 / Tuesday, July 30, 2013).2 Details of
the baseline emissions used to conduct the analysis presented herein can be found in Section 4. The VAPs
emitted by the kilns include NO. SOz, and PM ofvarious forms (filterable coarse particulate matter IPMl,
filterable fine particulate matter IPMd, elemental carbon IECl, inorganic condensable particulate matter UOR
CPMI as sulfates [SOr], and organic condensable particulate matter [OR CPM] also referred to as secondary
organic aerosols [SOA]). The BART determinations for SO2, N0. and PM can be found in Sections 5, 6, and 7 of
this report, respectively.

2 LNA and the Arizona Department of Environmental Quality had initially concluded the total dv impact was less than
0.5 dv. ln its final rule, EPA disapproved the three year 98rh percentile approach and concluded that the Nelson Plant's
impact is greater than 0.5 dv. For purposes of this analysis, LNA is following the EPA approach, although LNA
reserves the right to challenge EPA's approach.

Lhoist North America I Netson Lime Ptant BART Anatysis
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This section summarizes the dispersion modeling methodologies and procedures applied in the BART analysis.

All dispersion modeling has been conducted using the CALPUFF modeling system, consisting of the CALPUFF

disp€rsion model, the CALMET meteorological data processor, and the CALPOST post-processing program. The
specific program versions that were relied upon in the analysis match the program versions relied upon by
EPA's contractor, the University of North Carolina at Chapel Hill and ICF International (UNC/lCF), in the BART

analyses that they prepared for select sources, including the Nelson Plant

CALPUFF is a multi-layer, multi-species, non-steady-state puffdispersion model, which can simulate the effects

of time and space varying meteoroloBical conditions on pollutant transport, transformation, and removal.
CALPUFF uses three-dimensional meteorological fields developed by the CALMET model. In addition to
meteorological data, several other input files are used by the CALPUFF model to specify source and receptor
parameters. The selection and control of CALPUFF options are determined by user-specific inputs contained in
the control file. This file contains all of the necessary information to define a model run (e.9., starting date, run
length, grid specifications, technical options, output options). CALP0ST processes concentration, deposition,
and visibility impacts based on pollutant speciRc concentrations predicted by CALPUFF.

3.1. CALMET

The CALMET data sets relied upon in the analysis are the CALMET data sets that were provided by Mr. Scott

Bohning of EPA Region 9 to Mr. ,onathon Hill of Trinity Consultants. The data sets were prepared by ENSR

Corporation, the contractor responsible for the BART analysis of the Salt River Prolect (SRP) - Navajo

Cenerating Station. The data sets cover 2001, 2002, and 2003. No changes were made to the data sets as part of
conducting the BART analysis. These are the same data sets that were relied upon in the UNC/ICF BART
analyses.

3.2. CALPUFF

The CALPUFF data and parameter settings relied upon in the analysis are the same data and parameter settings
that were relied upon in the UNC/lCF BART analyses.

The Kiln 1 and Kiln 2 emission rates input to the CALPUFF model are discussed elsewhere in this reporL Table
3-1 provides a summary ofthe stack parameters other than emission rates that were relied upon in the BART

analysis. The temperatures and flow rates summarized in Table 3-1 are the aeerage temperatures and flow
rates determined from data collected during emissions testing on the kilns conducted in March 2013, as further
described in Section 4 ofthis report.

Table 3- 1. Summary of Kiln I and Kiln 2 Stack Parameters

Kiln

Stack
HeiSht

tft)

Stack
Height

(ml

Stack
Diameter

tft)

Stack
Diameter

Im)

Exhaust
Temp

tF)

Exhaust
Temp
(r0

Exhaust
Velocity

(ftls)

Exhaust
Velocity
Im/s]

Kiln 1 140 10 3.05 405 480.37 30.33 9.25

Kiln 2 141 42.98 10 3.05 434 496.4A 35.12 10.71
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Prior to processing the CALPUFF output data in CALP0ST, the data were processed using P0STUTIL. P0STUTIL
was used to adjust the concentrations output by CALPUFF to repartition the HN0s between the gas and particle
phases. The PoSTUTIL settings relied upon in the analysis are the same settings that were relied upon in the
UNC/lCF BART analyses.

3.3. CALPOST

The CALPOST visibility processing completed for the BART analysis is based on the October 2010 guidance from
the Federal Land Managers Air Quality Related Values Workgroup (FLAG).:

Visibility impairment is quantified using the light extinction coefficient (b.,t), which is expressed in terms ofthe
haze index expressed in deciviews (dv). The haze index (H0 is calculated as follows:

nrrarr = ro tn[4or 
.l

I r0 /
The impact ofa source is determined by comparing the H, attributable to a source relative to estimated natural
background conditions. The change in the haze index, in deciviews, also referred to as "delta dy," or Adv, based
on the source and background light extinction is based on the following equation:

Adv: l0*ln

The lnteragency Monitoring of Protected Visual Environments (IMPROVE) workgroup adopted an equation for
predicting light extinction as part of the 2010 FLAG guidance (often referred to as the new IMPROVE equation).
The new IMPROVE equation is as follows:

2.2 

^ 

(Rfl INH. (so,) 
1",",, + +.r; (nn[NH. (so. ). [.," +

b _2.4|,(RHINHnNo,I-.,, + s.l, (RflXNH.No,Lo *
"' 2.s[octr.,, + o.t[oc]-,. + to[ec]+ r[er'ar]+ o.o[rvc]+

l.a[., (Rfl[Sea Salt]* 6r,,.-,r-,r" *^,",*s.*-.* + 0.33[trtO.]

Visibility impairment predictions relied upon in this BART analysis used the equation shown above. The use of
this equation is referred to as "Method 8" in the CALPOST control file. The use of Method 8 requires that one of
five different "modes" be selected. The modes specifu the approach for addressing the growth ofhygroscopic
particles due to moisture in the atmosphere. "Mode 5" has been used in this BART analysis.

Data for all of the variables associated with Method 8, Mode 5 were obtained from the 2010 FLAG guidance.

3 The 2010 FLAG guidance makes technical revisions to the previous guidance issued in December 2000.
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CALP0ST Method 8, Mode 5 requires the following:
o Annual average concentrations reflecting natural background for various particles and for sea salt
. Monthly Relative Humidity (RH) adjustment factors for large and small ammonium sulfates and nitrates

and for sea salts
. Rayleigh scattering parameter corrected for site-specific elevation



4. BASELINE EMISSIONS AND VISIBILITY IMPAIRMENT

This section summarizes the baseline emissions rates and the baseline visibility impairmenL

4.1. NOx AND SOz BASELINE EMISSION RATES

In the EPA's 2005 Regional Haze Rule BART Guidelines, EPA described baseline emissions as follows:

Note that the baseline description provided above only addresses annual baseline emissions that are used to
establish a benchmark for determining t}Ie tons reduced in the annual cost effectiveness analysis. Baseline
emission rates are actually needed in several steps of the BART analysis. Baseline emission rates representing
the maximum actual 24-hour emissions are needed to establish the baseline visibility impairment from which
the visibility improvement can be eyaluated in Step 5 ofthe BART analysis. Annual baseline emission rates are
also needed as part ofevaluating the annual tons reduced in the cost effectiveness analyses conducted in Step 4
of the BART analysis. Finally, baseline emission rates in lb/ton lime can be relevant for establishing limits and
for comparing existing emission levels to controlled emission levels that can be achieved based on the
application of certain control devices.

LNA's approach to establishing baseline emissions was to first establish baseline emission factors in lb/ton lime
that represent realistic estimates of anticipated emissions and then to multiply the emission factors by the
appropriate baseline production rates to get daily and annual emissions.

ln preparation for conducting a Rve factor BART analysis, LNA reviewed the BART rule to understand the
siSnificance of the baseline emissions in the analysis. Since baseline emissions can serve as the basis for
enforceable limits, LNA recognized the need to get a better understanding of the existing NOr and SO2 emissions
for the tlvo kilns based on current kiln operations. Consequently, LNA conducted SOz and NO1 Continuous
Emission MonitorinS System (CEMS) testing of both kilns from March 18th to March 23d of 20L3, representing
119 hours ofdata, then again from May 13th to May 18th of2013, representing 108 hours ofdata, and then again
from lune 17th to June 22nd, representing 120 hours ofdataa.

. Ofthe 120 hours where SO2 was measured on both kilns in lune, some ofthe hours reflect hours where sorbent was
iniected into the kilns, as described in more detail in Appendix B.
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"The baseline emissions rate should represent a realistic depiction ofonticipoted annual emissions for the
source. ln general, for the existing sources subject to BART, you will estimate the anticipated annual emissions
bosed upon actual emissions lrom a baseline period. When you project that future operoting pordmeters (e.g.,

limited hours ofoperotion or cdpacily utilization, Epe ofluel, raw moterials or product mix or 6/pe) will dilfer
from past proctice, and if this projection has a deciding effect in the BART determination, then you must make
these porametcrs or assumptions into enlorceoble limitations. ln the obsence ol enforceable limitations, you
calculote boseline emissions based upon continuation ofpast practice."

The average daily emission factors resulting from the 2013 CEMS testinS are shown in Table 4-1 below.



Table 4-1. Summary of Daily Average Emission Factors from March, May and Iune 2013 CEMS Testing

Date

Kiln 1 Kiln 2

NOr
(lb/ton lime)

Soz
(lblton lime)

NOr
(lb/ton lime)

SOz

(lb/ton lime)

3/18/2013 5.3 5 6.7 0 3.60 8.50

3/19/2Or3 6.69 7.75 9.0 3

3/20/2073 5.69 6.96 3.22 8.74

3/21/2073 5.66 5.8 2

3/22/2013 5.48 6.07 3.50

3/23/2013 5.01 5.47 3.26 5.63

5/t3/2073 6.27 9.33 3.43 10.54

5/14/2013 6.23 9.44 3.21 11.18
5/ 15 /2073 5.92 9.78 2.84 t1.29
5/t6/2013 5.60 9.68 2.80 9.27

s/17 /2013 6.76 6.7 5 3.08 7.47

5/18/2013 5.96 7.92 3.01 8.45

6/17 /20t3 6.72 8.62 3.83 8.57

6/18/2013 6.7 4 8.56 4.27 9.71
6/19/20t3 9.37 4.11 9.81

6/20/20t3 6.02 10.39 4.35 9.13

6/21/2013 5.+2 8.7 2

6122/2Or3 7.97 4.94 9.02

Max from Above 6.84 10.39 5.42 71.29

The 2013 emissions testing was conducted under conditions that LNA believes are representative of current
conditions. The NO, and SO2 emission rates were highly variable, as shown by the data in Table 4-1. Since the
duration of the testing was limited to less than 350 hours, it is extremely likely that the duration of the testing
was not sumcient to capture the full range of the anticipated emissions variability. Since the definition of
baseline emissions requires LNA to develop a realistic depiction of anticipated emissions, it is necessary to
consider anticipated emissions variability in estimating baseline emissions. Consequently, LNA performed a

statistical analysis of the 2013 CEMS data to develop emission factors that are representative of anticipated
emissions.

Table 4-2 provides a summary of the statistical analysis conducted on the March, May, and lune 2013 NO, and
SOz CEMS data sets.

Lhoist North America I Netson Lime Plant BART Anatysis
4-2

3.30
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6.47
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Table 4-2. summary ofHourly Emission Factors from March, May, and lune 2013 CEMS Testing

Kiln 1 Kiln 2

NO,
(lb/ton lime)

Soz

flb/ton lime)
NOx

(lb/ton lime)
Soz

(lb/ton lime)
Summary of March, May and June Testing:

Hourly Max 8.35 19.44 6.97 15.01

Hourly Avg 8.77 3.66 9.0 3

Hourly Std Dev 0.77 1.83

Avg+lStdDev 6.44 4.43 10.86

Avg+2StdDev 7.59 12.75 5.21 t2.69

Summary of March Testins
Hourly Max 7.63 8.81 4.38 11.56

Hourly Avg 5.76 6.60 3.41 8.12

Hourly Std Dev 0.63 t.2L 0.33

Avq+lStdDev 6.39 7.81 3.74 9.54

Avg+2StdDev 7.02 9.02 4.07 10.95

Summary of May Testing:

Hourly Max 7.59 t7.78 3.81 15.01

Hourly Avq 6.03 3.03 9.46

Hourly Std Dev 0.57 1.5 0 0.3 9 2.t5
Avg+lStdDev 6.60 10.33 12.01,

Avs+2StdDev 7.t7 17.82 3.81 14.76

Summary of June Testing:

Hourly Max 8.35 15.44 13.2 3

Hourly Avg 6.5? 9.29 9.16

Hourly Std Dev 0.79 2.O2 1.3 0

Avq+lStdDev 7.3t 1 1.31 5.10 10.47

Avq+2StdDev 8.10 13.3 3 5.75 17.77

LNA considers the hourly average emission factors plus two standard deviations based on the March, May, and

June 2013 testin& which is approximately equal to the 95olo confidence interval, to represent anticipated
emission levels based on the statistical analysis summarized in Table 4-2. With the exception of NO, on Kiln 2,

the emission factors calculated using this approach are higher than the maximum daily emission factors shown
in Table 4-1. Thus, tiis approach accounts for the potential emissions variability going forward. Whilethe
hourly average emission factor plus two standard deviations for NO' on Kiln 2 based on the March, May, and

lune 2013 testing of S.21 lb/ton lime is not higher than the daily emission factor of 5.42 lb/ton lime shown in
Table 4-2, LNA is proposing that any EART limit would be applicable on a 30-day rolling basis, and thus LNA
believes 5.21 lb/ton lime represents an appropriate emission factor for purposes ofthis BART analysis.
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Maximum Actual 24-Hour Emissions Ratesl

The baseline maximum actual z4-hour emission rates were calculated by multiplying the hourly emission
factors based on two standard deviations listed in Table 4-2 above by the highest daily production rate that
occurred during the CEMS testing. The baseline daily emission rates and associated production levels are shown
in Table 4-3.

Table 4-3. Summary of Daily NOy and SO2 Baseline Emissions

Kiln I
N0, Factor flb/ton lime)' 7.59 5.21

S0z Factor (lb/ton lime)' 72.t5 12.69
Max Daily Lime Production ftpd)*' 866
Baseline Daily NO, Emissions (lb/dayl 6,571 6,490
Baseline Daily SOz Emissions (lb/dayl 10,5 2 6 15,80I

'Factors from March, May and rune 2013 CEMS testin&

" Maximum daily rates representinf maximum rates t ret occurred durinr the March 2013 CEMS tesdnr.

Annual Emission Rates:

The baseline annual emission rates were calculated by multiplying the hourly emission factors based on two
standard deviations by the highest annual production rate that has occurred for each kiln from 2001 to 2012.
The baseline annual emission rates and associated production Ievels are shown in Table 4-34.

Table 4-4. Summary ofAnnual NO, and SOz Baseline Emissions

Parameter Kiln 1 Kiln 2

N0* Factor (lb/ton lime)' 7.59 5.21

SOz Factor 0b/ton lime)* 12.15 12.69
Annual Lime Production Itpy)** 258,508 (2010) 378,296 (20121
Baseline Annual NO, Emissions (tpy) 981 985
Baseline Annual SO2 Emissions Itpy) t,571 2,400

'Fadors from March. Mayand June 2013 CEMS testinS.

'| The annual lime production reDresenti the hirhest annual Droduction rate for each kiln froh2001 to 2012

4.2. PMro BASELINE EMISSION RATES

The PM baseline emission rates were calculated based on the National Park Service (NPS) 'speciation
workbook" for Coo l-fired Rotary Lime Kiln with Fabric Filfer. Filterable PM emission rates were input to the
spreadsheet to get the total speciated PM emissions for each kiln. The filterable PM emission rates were
calculated by multiplying kiln-specific PM filterable emission factors by the same daily and annual production
rates that were relied upon to calculate NOr and SOz baseline emissions. PM filterable emission factors were
derived from stack testing conducted in 2009,2010, and 2011. Specifically, emission factors were calculated
based on the average PM emissions factors determined from testing conducted in 2009, 2010, and 2011 plus
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Table 4-5. Summary ofBaseline PM Emissions Based on 2009,2010, and 2011Stack Tests

Klln 1 PM
Filterable

(lb/ton lime)

Kiln 2 PM
Filterable

(lb/ton lime)

2011 Tested 1-Hour Emission Factors

0.006 0.014

0.00 3 0.011

0.004 0.016

2010 Tested l-Hour Emission Factors

0.01 1 o.077

o.o29

0.010 0.019

2009 Tested 1-Hour Emission Factors

0.080 0.o37

0.039 0.017

0.033 0.018

2008 Tested 1-Hour Emission Factors

0.021 0.030

0.019 0.010

0.018 0.043

2007 Tested 1-Hour Emission Factors

0.0 04 0.080

0.0 06 0.063

0.008 0.065

2006 Tested 1-Hour Emission Factors

0.059 0.0 84

0.o27 0.042

0.023 0.o42
2006-2011 Average 0.0 21 0.03 5

2006-2011 Std Dev 0.021 0.02 3

2006-2017 Avg + 2 Std Dev 0.063 0.082

Daily Production (tpd) 466

Annual Production (tpy) 2 58,508 374,296

Daily Emission Rate (lb/day) 54.17 102.5 5

Annual Emission Rate (tpy) 8.08 15.5 7

The daily filterable PM emission rates shown in Table 4-5 were used to estimate the total speciated PM
emissions. The NPS workbook shows the following baseline distribution for the PM species:

o Total PM = Filterable PM/80.3%
o Coarse PM (PMc) = +196 oJ1o,r, t,
. Fine soil (modeled as PMr) = 38% ofTotal PM
. Fine elemental carbon (modeled as EC) = 1% ofTotal PM

Lhorst North America I Nelson Lime Ptant BART Anatysis
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two standard deviations. The data relied upon to determine the filterable PM baseline emission rates are
summarized in Table 4-5.

0.013

7,246



. Organic condensable PM (modeled as SOA) = 0% ofTotal PM

. Inorganic condensable PM (modeted as SOr) = 20olo ofTotal PM

The speciated PM emission rates shown in Table 4-6 are based on the filterable emission rates shown in Table
4-5 and the NPS workbook analysis. The emission rates shown in Table 4-6 represent the hourly equivalents of
the daily emission rates.

Table 4-6. Summary of Speciated PM ro Emission Rates

TOTAI PM
flblhr)

SOr
(lb/hr)

PM.
(lb/hr)

PMr
tlb/hr)

soA
(lb/hr)

EC
(lb/hr)

Kiln 1 2.al 0.54 1.15 1.07 0.01 0.04

Kiln 2 s.32 1.0 3 ?.ta 2.02 0.03 0.08

4. 3. BASELINE VISIBILITY lMPAlR,l,tENT

Modeling was conducted following the methods summarized in Section 3 to estimate the baseline visibility
impairment attributable to the Nelson lime kilns. The results of the baseline modeling are summarized in Table
4-7-
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Table 4-7. Summary of Baseline Visibility lmpairnlent Attributable to Kiln 1 and Kiln 2

Year
Max
Adv

98th
Percentlle

Adv

f ofDays
Ov€r 0.5

Adv

98th
P€rcentile

so4
Adv

98rh
Perc€ntile

NO3
Adv

98th
Percentile

PMT

Adv

98th
Perc€ntlle

N02
Adv

Bryce Canyon NP

2001 0.472 0.tzt 0 0.038 0.080 0.000 0.002

2002 0.29L 0.131 0 0.040 0.088 0.000 0.003

2 003 0.446 0.182 0 0.178 0.004 0.001 0.000
Grand Canyon NP

2 001 1.604 0.849 2A 0.415 0.425 0.003 0.007

2002 2.644 0.996 36 o.244 0.627 0.010 0.112
2003 2.068 1.586 47 0.598 0,831 0.016 0.141

loshua Tree NP

2001 0.462 0.201 0 0.118 0,080 0.001 0.002
2002 0.330 0.t7 4 0 0.170 0.004 0.000 0.000

2003 0.266 0.130 0 0.128 0.001 0.001 0.000

Mazaual Wilderness
2001 0.685 O.OBB I 0.080 0.006 0.001 0.002

2002 0.292 0.140 0 0.096 0.042 0.001 0.001

2003 O,BOB 0.724 I 0.101 o.026 0.000 0.000
Pine Mountain Wildemess

2001 1.001 0.088 I 0.065 0.o22 0.001 0.001

2002 0.329 0.150 0 0.108 0.040 0.001 0.001

2003 0.867 0.t22 2 0.064 0.057 0.000 0.000
Sierra Ancha Wilderness

2 001 0.328 0.063 0 0.033 0.029 0.000 0.001

2002 0.196 0.101 0 0.045 0.055 0.000 0.000
2003 0.274 0.102 0 0.102 0.000 0.000 0.000

Superstition Wilderness
2001 o.247 0,071 0 0.071 0.000 0.000 0.000
2002 0.233 o.117 0 0.081 0.035 0.001 0.001

2003 0.180 0.105 0 0.102 0.002 0.001 0.000

sycamore Canyon wilderness
2001 0.322 0.178 0 0.116 0.041 0.003 0_018

2002 0.470 0.202 0 0.117 0.042 0.001 0.003

2003 0.513 0.271 I 0.203 0.064 0.001 0.003
Zion NP

2001 o.977 0.220 2 0.078 0.136 0.001 0.005

2002 0.569 0.156 1 0.041 0.108 0.001 0.006

2003 0.843 0.256 2 0.132 0.r22 0.001 0.001
+The PM impacts represent the sum of the non-sulfate and non-nitrate PM species
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5. NOX BART EVALUATION

Nitrogen oxides are produced during fuel combustion when nitrogen contained in the fuel and combustion air is
exposed to high temperatures. Thermal NO,emissions are produced when elemental nitrogen in the
combustion air is admitted to a high temperature zone and oxidized. Fuel N0, emissions are created during tie
rapid oxidation of nitrogen compounds contained in the fuel. It is also possible for nitrogenous compounds
present in the raw material feed to be become oxidized to form additional N0r. Due to the high flame

temperature in the burning zone ofthe rotary kiln, most of t}Ie NOrformed within a rotary lime kiln is thermal
NO,.

The baseline NO, emission factors for Kilns 1 and 2 that were determined from the results of the 2013 CEMS

testin& as detailed in Section 4 of this report, are shown in Table 5-1.

Table 5-1. Baseline NO, Emission Factors

Uni t NOx Emission Factor
(lb/ton lime)

Kiln 1 7.59

Kiln 2 5.21

5.1. IDENTIFICATION OF AVAILABLE RETROFIT NOx CONTROL TECHNOLOGIES

Step 1 ofthe BART determination is the identification of all available retrofit NO, control technologies. The
available retrofit NO, technologies for Kilns 1 and 2 are summarized in Table 5-2.

Table 5-2. Available NOx Control Technologies

NOx Control Technologies
Low NOx Burner (LNB)

Mixing Air Technolory (MAT)
Selective Non-Catalytic Reduction (SNCR)

Selective Catalytic Reduction ISCR)

5.2. ELIMINATE TECHNICALLY INFEASIBLE NOx CONTROL TECHNOLOGIES

Step 2 of the BART determination is to eliminate technically infeasible NO, control technologies that were
identified in Step 1.

5.2.1. Low NOx Burner (LNB)

The main principle ofthe LNB is stepwise or staged combustion and localized exhaust gas recirculation (i.e., at
the flame). LNBs are designed to reduce flame turbulence, delay fuel/air mixin6 and establish fuel-rich zones
for initial combustion. The longer, less intense flames resulting from the staged combustion lower flame
temperatures and reduce thermal N0* formation. However, the use of LNBs in lime kilns is not a widely used
control technolory, and past use of LNBs at the Nelson Plant was not successful.

5,1
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ln 2001, LNA experimented with the installation ofbluffbody LNBson tlle Nelson lime kilns with the hope of
achieving a shorter, more stabilized flame through a faster ignition in reducing conditions. This accelerated
combustion under reducing conditions was intended to reduce NO, formation. Unfortunately, the specific bluff
body burners used in the Nelson kilns wore out in approximately six months, impacted production, caused brick
damage, and resulted in unscheduled shutdowns of the kilns Consequently, LNA discounts the use ofbluffbody
LNBs and does not have reason to believe changing burners will reduce NO, emissions by any specific
percentage. Overall, LNA believes LNBs are not proven technolog/ for shorter, preheater rotary kilns like those
at the Nelson PlanL

LNA conducted a search of the EPA's RACT/BACT/LAER Clearinghouse (RBLC) for lime kiln permits issued since
2003 to determine ifLNBs had been permitted as BACT in the lime industry. Asummarytableof the search
results from the RBLC is provided in Appendix A. Asshownin tle RBLC summary table, none of the recent
permitting actions have determined LNBs to be BACT, except the permitting action shown for the Western Lime
Corporation. While the RBLC database indicates LNB was determined to be BACT for a Western Lime kiln, the
LNB used byWestern Lime in practice consists ofa straight pipe with a bluffbody. As stated above, LNA has
experimented with bluff body LNBs on the Nelson kilns and was not successful.

There are several recent permittinB actions that are not included in the RBLC. This includes a 2009 Prevention
ofSignificant Deterioration (PSD) permit issued to Vulcan Construction Materials (VCM) for the restarting ofa
lime plant located in Manteno, Illinois and a 2009 PSD permit issued to Mississippi Lime Company (MLCo) fora
new lime plant to be located in Prairie du Rocher, lllinois. Both oftlese permits contained BACT determinations
for Nor for the kilns. The BACT determinations for NOr for both permits included the "use of preheaters or other
similar heat recovery devices for improved fuel efficiency' and 'low excess air". Neither of the permits required
the use of LNBs.s

The fact that the most recent permits issued for lime kilns have not determined the use of LNBS to be BACT for
NOr means that LNBS also do not constitute BART. LNA has no data to suggest that NO, reductions are
achievable from changing to burners classified as LNBs. EPA has indicated that a 14 percent reduction in NOx

emissions may be anticipated in switching from a direct-fired standard bumer to an indirect-fired LNB in a
portland cement kiln (N0* Control Technologies for the Cement lndustry, EC/R Incorporated, Chapel Hill, NC,

USA, U.S. EPA Contract No. 68-D98-025, U.S. EPA RTP, September 19, 2000). EPA has determined, however, that
"the Iemission reduction] contribution of the low- NO, burner itself and of the firing system conversion [from
direct to indirectl cannot be isolated from the limited data available.' Further, portland cement kilns are
different than lime kilns and it would not be appropriate to make the generalization that an anticipated
reduction in a portland cement kiln is directly transferable to a lime kiln due to the different temperatures and
operating conditions, which would be expected to impact NO, Beneration rates.

overall, as there is significant uncertainly with respect to the ability ofa burner retrofit to reduce NOx emissions,
LNA considers LNBs to be technically infeasible.

5.2.2. lrtixlng Alr Technology (lrtAT)

MAT is the practice of iniecting a high pressure air stream into tlle middle ofa kiln to help mix the air flowing
through the kiln. MAT has been marketed in the portland cement industry as a solution for NOr reduction in
kilns that have stratified flow through the kiln, where the level ofstratihed flow is primarily dependent on the
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burner design. The goal ofusing mixing air in portland cement kilns is to improve combustion efficiency.
lmproved combustion efficiency reduces NO, emissions. Lime kilns can also have stratified flow, thus lime kilns
may also be able to achieve NO' reductions by using MAT.

Lime kilns are typically operated with a reducing atmosphere to enhance sulfur removal from the lime producL
Thus, in addition to breaking up the stratified flow that may exist in a lime kiln, the injection ofhigh velocity air
into the middle ofa kiln can create an oxidizing environment for the upper half of the kiln that may be effective
at reducing N0r emissions.6 An oxidizing environment would have a negative impact on the lime quality from
Kiln 2, as this kiln was originally designed to run in a reducing environment so it could manufacture lime
product for the steel industry.

While the theory behind MAT suggests that the technology is effective at reducing NO, emissions, the technolory
is so highly dependent on kiln-specific burners and operating conditions that it is impossible to assign a level of
effectiyeness for this technolory to a specific kiln without testing and optimizing the technolory on the specific
kiln. LNA has no information to suggest that NO, reductions can be achieved on the Nelson kilns based on the
use of MAT. MAT has not been determined to be BART for any lime kiln. Further, MAT has not been determined
to be BACT in any permit for a lime kiln issued in the last ten years, as evidenced by a search of the EPA'S RBLC

database for lime kilns and a review ofrecently issued permits. Thus, LNA considers MAT to be technically
infeasible.

5. 2.3. Selective Non-Catalytic Reductlon (SNCR)

ln SNCR systems, a reagent (ammonia or urea) is injected into the flue gas in an appropriate temperature
window. The NOr and reagent react to form nitrogen and water. A typical SNCR system consists of reagent
storage, reagent-iniection equipment, and associated control instrumentation. SNCR is a technically feasible
option for reducinB N0r emissions from the Nelson kilns.

5.2.4. Selectlve Catalytlc Reductlon (SCR)

SCR refers to the process in which N0* is reduced by a reagent (ammonia or urea) over a heterogeneous catalyst
in the presence of oxygen to form nitrogen and water. The process is termed selective because the ammonia or
urea preferentially reacts with NO, rather than oxygen, although the oxygen enhances the reaction and is a

necessary component ofthe process. A typicalSCR system consists ofa reactor, a catalyst, an ammonia or urea
storage and iniection system, and associated control instrumentation. A common problem encountered with
SCR systems in process industries, such as lime, is "poisoning" of the catalyst by trace metals or clogging/coating
of the catalyst by dusL Once poisoned or covered, the catalyst can no longer perform its function and the SCR

system is compromised. Given the operating temperature range for Kiln 1 and Kiln 2 at the Nelson Plant, the
SCR catalyst would need to be located prior to the kiln baghouses. In this heavily dust laden environment,
poisoning or covering ofthe catalyst is almost certain to occur in a short time period. While SCRs are common in
some industries, there are no SCR systems currently operating on lime kilns. Thus, LNA considers SCR to be
technically infeasible.

5.3. RANK OF TECHNICALLY FEASIBLE NOx CONTROL OPTIONS BY EFFECTIVENESS

The third step in the BART analysis is to rank the technically feasible options according to effectiveness. Table
5-3 summarizes the effectiveness of the technically feasible controls for NO,, which in this case only includes
SNCR

6Cadence Technical Bulletin: http://www.cadencerecycling.com/Resources/TechnicalBulledn9620Lime%20Kilnpdf

Lhoist North America I Netson Ptant BART Analysis 
5-l



Kiln

Baseline
Emlsslon Rate
0b/ton lime)

Baseline
Emlsslon

Rate
(lb/day)

Baseline
Emlssion

Rate
(tpv)

Control
Efficiency

(o/o)

Controlled
Emlssion

Rate
(lb/ton lime)

Controlled
Emission

Rate
(lb/davl

Controlled
Emlsslon

Rate
(tDy)

SNCR
Kiln 1 7.55 6,571 981 50o/o 3.286 491

Kiln 2 5.21 6,490 985 50o/o 2.67 3.245 493

Table 5-3. Effectiveness ofFeasible NOx Control Technologies

As shown in Table 5-3, the effectiveness ofSNCR for NO, reduction is estimated to be 50%. LNAhasnot
conducted any detailed design work for an SNCR system for the Nelson Plant kilns, but LNA anticipates that a

5096 reduction is achievable based on LNA's experience with operatinB a urea-injection system at another LNA

lime plant

5.4. EVALUATION OF IMPACTS FOR FEASIBLE NOx CONTROLS

Step four ofthe BART analysis is the impact analysis. The BART determination guidelines list four factors to be
considered in the impact analysis:

Cost ofcompliance
Ener80/ impacts
Non-air quality impacts; and
The remaining useful life of the source

5.4.1 . Cost of Compllance

Table 5-4 provides a summary of t}re estimated cost for SNCR. The costs shown in Table 5-4 are based on LNA's
experience with a urea iniection system at another LNA lime planL

Lhoist North America I Nelson Plant BART Anatysis
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Table 5-4. Estimated Cost for SNCR

5.4.2. Energy lmpacts

As shown in Table 5-4, SNCR systems require electricity to operate the blowers and pumps, The generation of
the electricity needed to operate an SNCR system will most likely involve fuel combustion. The combustion of
fuel will generate emissions. Overall, while the generation of the required electricity will result in emissions, the
emissions should be low compared to the reduction in NO, that would be gained by operating an SNCR system.

5.4.3. Non-Air Quallty lmpacts

The operation of SNCR systems on Kiln 1 and Kiln 2 would require that either urea or ammonia be stored on
site. The storage of the chemicals does not result in a direct non-air quality impacL However, the potential for
the urea or ammonia that would be stored to leak or otherwise be released fTom the storage vessels means there
is the potential for both air and non-air quality related impacts. The storage of these chemicals is regulated by

(lspilrl ( osts Kiln I Kiln 2 Notes

Total Capital InvestrEnt (TCl)
'150.(xx)

$.150.0u)

Based on LNA's experbnce $ ith thc purchase

and instalhlbn ofa urea injectixl s].,slem at

ano{her LNA Phnl

Capial Recorery Facror (CR[')l 0.09 0.()()

Annual (bs ts

Direcl AnnualCosts

Urea l'sa8e (tons per Far) 195 39?

Based on LNA'S experience with urea hictbn
at arDther LNA Phnt ( I b urea rcduces 1.24 ts
NOx)

$n26 s826
Based on LNA's erprie rrce u ith uea injectixr
at another LNA Phnt

Urea c6t ($ rr yea.) $326.5 t0 $127.95

Ope.ating hbor (S per )ear) $37.500 $37,5fi)
Based oo LNA'S expe.ience u ith urea hjecrirl
at arDther LNA Phr(

Power usage (kW) tl t. t5
Based on LNA's cxperiencc $'ilh rfca hictirt
at another LNA Phnt

Power wage (kW per year) t6i20 t6550
Based on LNA'S expcrience with urca injectbn

at another LNA Phnl
Por+cr cost ($ per kilowatt) $0.u, $0.06 Based oo powcr cosls at tlE Nebon l'ac ilv
Po\rer co6( ($ Er \,car) $97!) s993

$55.{)fi) $55.UX)
Baxd on LNA's eryerbnce *ih urca hictim
at arbtlEr LNA Phnt

Total Dircct Annual Costs $,1| 9.989 $121.4&3

Indirect Annual Costs (lC)

Capitalrecorcn' tJ1477 $12.111 CRF* TCI
Tolal lndtccl Annual Cosls ll2.{77 s-l].{77
Tot{l,tnnurl(:osts Sl64,ft6 $161.%5
Basclilc linissbn Ratc 9{t I ()85

ConrolUlltlncy sffh 509;

Torls Rcdlccd {90 .l9i
Contml('ost in Dollr]! IrcrTon Rcducad S9JJ s9.12

-E
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other EPA programs, and the risk associated with the storage do not signincantly impact the BART
determination.

5.4.4. Remaining Useful Life

The remaining useful life of the kilns does not impact the annualized costs of SNCR because the useful life is

anticipated to be at least as long as the capital cost recovery period, which is 20 years.

5.5. EVALUATION OF VISIBILITY IMPACT OF FEASIBLE NOx CONTROLS

A final impact analysis was conducted to assess the visibility improvement associated with SNCR. Section 4 of
this report documents the existing yisibility impairment attributable to the kilns. ln order to assess the visibility
improvement associated with SNCR, the NO* emission rates associated with SNCR were modeled using
CALPUFF. The controlled N0' emission rates for Kiln I and Kiln 2 associated with SNCR are summarized in
Table 5-3. The controlled NO' (ai.ly emission rates were used in the modelinS. The emission rates for the other
pollutants were the same as in the baseline modeling.

The visibility improvement associated with SNCR is summarized in Table 5-5. The greatest improvement in
visibility impairment is predicted to occur in the Grand Canyon NP. Specifically, the application of SNCR is

predicted to result in an improvement of 0.455 Adv from the baseline 98s percentile impairment in the Grand
CanyonNPof 1.586Adv,which is an improvement of 29010. This level of improvement in visibility impairment
translates to cost ofiust over $2 million per Adv of improvement (based on a total annual cost for Kiln 1 and Kiln
2 ot $926,437 as shown in Table 5-4 above).

Lhoist North America I Netson Plant BART Anatysis
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5.6. PROPOSED BART CONTROL AND EMISSION LEVELS

Based on the five step analysis outlined by EPA, SNCR has been identified as the sole technically feasible add-on
control technology. Cost, enerry and environmental impacts were assessed for this technolory and the visibility
improvements were evaluated against existing conditions. Overall, LNA believes that the cost of SNCR per ton of
N0, reduced is reasonable. Further, LNA believes that the level of improvement to visibility impairment, while
not as tangible a variable as cost, is also reasonable. Neither non-air quality nor enerry impacts associated with
SNCR are considered significant and thus do not present a basis for eliminating SNCR in favor of retaining the
existing emission rates as BART. Therefore, LNA proposes that SNCR is BART for NOr for Kiln 1 and Kiln 2, LNA
proposes to comply with a BART emission limit for Kiln 1 of 3.80 lb/ton lime on a 3o-day rolling basis, as

demonstrated through the use ofa CEMS, and LNA proposes to comply with a BART emission limit for Kiln 2 of
2.61 lb/ton lime on a 30-day rolling basis, as demonstrated through the use ofa CEMS. The proposed BART

emission levels reflect a 50% reduction in the baseline NO, emission levels.

LNA requests that the BART determination allow use of SNCR with urea or ammonia or other reactants or add-
on technologies that will achieve the BART emission rate, subject to compliance with preconstruction review
requirements. This provides LNA the opportunity to use the most cost effective mix ofSNCR reagents to achieve
the BART limiL

Lhoist North America I Netson Plant BART Aralysis
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6. SO2 BART EVALUATTON

Sulfur dioxide is generated during fuel combustion in a lime kiln, as the sulfur in the fuel is oxidized in the
combustion air. Sulfur in the limestone can also contribute to a kiln's SO2 emissions.

The baseline SOz emission factors for Kilns I and 2 that were determined from the results ofthe 2013 CEMS

testing, as detailed in Section 4 ofthis report, are shown in Table 5-1.

Table 6-1. Baseline SO2 Emission Factors

Unit
S()2 Emission Factor

(lb/ton lime)
Kiln 1 12.15
Kiln 2 t2.69

6.1. IDENTIFICATION OF AVAILABLE RETROFIT SOz CONTROL TECHNOLOGIES

Step 1 ofthe BART determination is the identification ofall available retrofit S02 control technologies. The
available retrofit S02 control technologies are summarized in Table 6-2.

Table 6-2. Available SOz Control Technologies

SOz Control Technologies
Semi-Dry Scrubbing

Wet Scrubbing
Dry Sorbent Injection

Lower Sulfur Fuel

6.2. ELIMINATE TECHNICALLY INFEASIBLE SOz CONTROL TECHNOLOGIES

Step 2 ofthe BART determination is to eliminate technically infeasible SOz control technologies that were

identified in Step 1.

6.2.1. Semi-Dry Scrubbing

A semi-dry scrubbing system consists ofa scrubber tower followed bya particulate matter control device. Flue
gas enters the scrubber tower and is sprayed with an atomized hydrated lime slurry. The lime absorbs the SOz

in the exha ust and turns the SOz into solid calcium/sulfu r compou nds. The particulate matter control device
removes the solids from the exhaust stream.

Water is required to make the hydrated lime slurry needed for semi-dry scrubbing. As the Nelson Plant is in an
area with limited water supply, LNA contacted a supplier ofSO2 scrubbing systems to understand the water
requirements associated with a semi-dry system capable ofachieving a 90olo reduction in SO2 emissions on the
Nelson kilns. The supplier estimated that Kiln 1 and Kiln 2 would require 50 gallons per minute (gpm) and 67
gpm oFwater, respectively, for a total of 117 gpm.

The Nelson Plant currently operates tlvo groundwater wells at over 800 feet deep. The Primary Well that
supplies the drinking and fire protection water for the plant yields approximately 46 gpm. The Canyon Well that

Lhoist North America I Netson Plant BART Anatysis
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supplies water for the quarry, crushing and screening plant, and hydrator yields approximately 60 gpm. ln total,
the available water supply to the plant is 106 gpm. According to a 1998 hydrologic repoc the water demand of
the Nelson Plant is approximately 80 gpm. This demand has not increased significantly since 1998 and thus
likely represents a good estimate of the current water demand at the facility. When the current water demand
of 80 gpm is accounted for, only 26 gpm of water would be available for a scrubbing rystem. Based on the water
demands that LNA has been provided for a semi-dry scrubbing (117 gpm), LNA has concluded tlat there is not
currently sufficient water available for this type ofsystem. Additionally, the 1998 hydrologic report referenced
above indicates that the prospects for developing additional even low-yield wells on tlre Nelson properq are
poor.

Due to the fact that the water necessary for a semi-dry scrubbing system at the Nelson Plant is currently
unavailable and ability to reasonably access additional water is not probable, this technolory will not be
considered further in the BART control review for SO2.

6.2.2. Wet Scrubbing

In a typical wet scrubber, the flue gas flows upward through a reactor vessel that has an alkaline reagent flowing
down from the top. The scrubber mixes the flue gas and alkaline reagent using a series ofspray nozzles to
distribute the reagent across the scrubber vessel. The calcium (typically) in the reagent reacts with the SOz in
the flue gas to form calcium sulfite and/or calcium sulfate that is removed with the scmbber sludge and is
disposed. Most wet scrubber systems use forced oxidation to assure that only calcium sulfate sludge is
produced.

LNA does not have specific information on the water requirements for wet scrubbers for the kilns but such
scrubbers certainly require more water than semi-dry scrubbing systems. Since there is not enough water
available for semi-dry scrubbing systems for the kilns, there is also not enough water available for wet
scrubbing. Due to the fact that sufRcient water is not available for a wet scrubbing system, wet scrubbing
technology will not be considered further.

6.2.3. Dry Sorbent lnjection
Dry sorbent iniection (DSl) involves iniecting dry sorbent directly into the flue gas or exhaust stream. The
sorbent reacts with S0z in the exhaust to form solid particles that are then removed by a particulate matter
control device downstream of the sorbent injection. The effectiveness of DSI is dependent on the qrye or
sorbenL amount ofsorbent used, the temperature of the exhaust gas at the time ofcontact with the sorbent, and
the residence time of the sorbent in the exhausL LNA believes DSI is technically feasible for the Nelson kilns.

6.2.4, Lower Sulfur Fuel Blend

The use ofa fuel blend that is lower in sulfur than the fuel blend currently used is a possible method for reducing
SO2 emissions from lime kilns. S02 emissions would generally be expected to drop in proportion to the
reduction in the fuel sulfur level.

Lhoist North America I Netson Ptant BART Anatysis
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LNA currently uses a blend of27olo coaland 73016 petroleum coke, on a mass basis, as the fuel forthe kilns. Since
coke has about 4 to 5 times more sulfur than coal, it is possible to decrease the sulfur in t}te fuel blend by
increasing the coal portion. However, an increase in coal in the fuel blend will also increase the ash content of
the fuel blend. Ash in the fuel can cause disruptive operational issues in the form ofbuildup ofash rings in the
kilns. A fuel blend with an ash content ofabout 6.5010 or less must be used in order to avoid these operational
challenges. Naturalgas is not currently available at the Nelson Plant,so itwill not be considered in this analysis.



6.3. RANK OF TECHNICALLY FEASIBLE SOZ CONTROL OPTIONS BY EFFECTIVENESS

The third step in the BART analysis is to rank the te€hnically feasible options according to effectiveness. The
effectiveness of the technically feasible controls for SOz, which in this case includes DSI and a Iower sulfur fuel
blend, are summarized in Table 6-3. Additional discussion on the effectiveness of both DSI and a lower sulfur
fuel blend is provided below.

Table 6-3. Effectiveness of Feasible Soz Control Technologies

6.3.1. Effectiveness of Lower Sulfur Fuel Blend

As stated in Section 6.2.4 ofthis report, the ash content ofthe fuel burned in the kilns cannot exceed 6.50lo

without posing operational challenges due to the buildup ofash rings in the kiln. On average, the ash content of
coal is about 5 to 6 times higher than the ash content of coke. For this report, LNA conducted an analysis to
determine the maximum amount ofcoal that can be included in the fuel blend as a replacement for coke without
exceeding approximately 6.5% ash for the blend. LNA then determined the reduction in sulfur associated with
burning a fuel blend with approximately 6.50/6 ash.

In order to determine the ash content of the coal to be used in estimating the maximum amount of coal that can

be included in a coal/coke blend without exceeding 6.5% ash, LNA conducted a statistical analysis on the
monthly average ash contents of the coal. Taking the average ofthe 2007to 2012 monthly averages plusone
standard deviation, the ash content of the coal is 11.35%. Conducting the same statistical analysis on the ash

content of the coke results in an ash content for coke of 1.62010. Based on theseash contents, the maximum
amount ofcoal that can be burned (by weight) without exceeding an ash content for the fuel blend of6.59o is

7 The ash values were estimated by taking an average of the average monthly ash and sulfur levels from2OOT to 2072.

Lhoist N,orth America I Nelson Ptant BART Analysis 
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SO2 Control
Technolory Kiln

Baseline
Emission

Rate
(lb/ton
lime)

Baseline
Emisslon

Rate
(lb/day)

Basellne
Emlsslon

Rate
ttpv)

Control
Efliciency

(o/ol

Controlled
Emission

Rate
(lb/ton
lime)

Controlled
Emlsslon

Rate
(lb/dav)

Controlled
Emlsslon

Rate
(tpv)

Dry Sorbent
lnjection

Kiln 1 12.15 10,526 7,57 t 4lVo 7.29 6,316 943

Kiln 2 72.69 15,808 2,400 4Oo/o 7,67 t440

Lower
Sulfur Fuel

Blend

Kiln 1 72.t5 7,57 L 23.3Vo 8,073 1,205

Kiln 2 72.69 15,808 2,400 23.3o/o 9.73 12,125 1,841

From 2007 to 2012, the ash content of the coal averaged 9.72% and the ash content of the coke averaged
0.98%. 7 while the average ash content ofthe coal from 2007 to 20L2 was less than 1096, it is common for LNA
to receive back to back coal shipments over several weeks with an ash content well above 1096. For example,
the highest monthly average ash content of the coal from 2007 to 2012 was 75.73o/o (May 2009) with 26 months
having averages over 1096. Thus, in order to characterize future fuel blends, average ash values for the coal of
greater then 1096 must be considered.

9,485

70,526 9.32



5096.8 Therefore, assuming a drop in fuel sulfur is directly proportional to a reduction in SOz emissions, an
increase in coal usage up to 50yo ofthe total fuel mass is estimated to result in a 23.3026 reduction in SOz.e

6.3.2. Effectlveness of DSI

It is challenging to estimate the effectiveness of DSI for the Nelson lime kilns. There are a number ofvariables
that impact the effectiveness of DSI, several of which are site specific. These variables include, but are not
limited to, the following:

. Temperature ofexhaust stream where sorbent is injected

. Moisture content of the exhaust stream

. Competing acid gases, which include COz, HCl, Sor

. Characteristics ofsorbent used (e.9., particle surface area)

. Amount ofsorbent used

. Sorbent iniection location

. Residence time for sorbent/Soz interaction
o COz and CO levels in the kiln system

Overall, the variables that impact the effectiveness of D5l make it difficult to estimate the level ofeffectiveness
that can be expected for DSI for the Nelson kilns. Nevertheless, for purposes of this BART analysis, LNA has
estimated the control effectiveness of DSI to be 40%. This control effectiveness is based on a combination of the
following:

. Limited testing that LNA conducted on the Nelson lime kilns in lune 2013 using both standard hydrated
lime manufactured at the plant as well as Sorbacal@ SPS

o Vendor data for a DSI system using sodium bicarbonate (SBC).
. LNA testing ofSorbacal(D SP on a cement kiln in North America (effective reduction 7096 -LNA

anticipates similar results would haye occurred with use ofSorbacal@ SPS)
. Data from Tables 5 and 6 ofthe October 2012 UNC/ICF BART Five FactorAnalysis for the Nelson Lime

Plant (DSI with SBC = 75%)

LNA TestinS at Nelson Plant
LNA conducted some extremely limited trial runs of DSI on both of the Nelson lime kilns in lune of 2013 to
evaluate the impact of DSI on the S0z emission rates, as described in Appendix B of this reporl The trials runs
tested the use ofboth standard hydrated lime manufactured at the Nelson Plant as well as Sorbacal@ SPS

brought in from the LNA SL Genevieve Plant in Missouri. The trial runs suggested that Sorbacal@ SPS is more
effective than the standard hydrated lime and that the effectiveness ofSorbacal@ SPS appears to be dependent
on the amount of sorbent used, iniection location and residence time of the sorbent in the ductwork Certainly
kiln process variables may also influence the effectiveness of DSI but the testing period was too short to identib/
thesevariables.overall,thetestdatasuggestthata40%SOzreductionislikelyachievablebasedontheuseof
Sorbacal@ SPS at a 9:1 mass ratio ofsorbent to SO2 reduction.

8 A blend of 500/o coal ! 'ith 11.350/6 ash and 500/0 coke with 1.62016 ash has an ash content of6.5% (500/6 *11.350/6r +
500kt 7.62ok = 6.sok)
e For baseline, a blend of 27016 coal with 1.15% sulfur and 73% coke with 5.640/6 sulfur has a sulfur content of4.43yo.
For the future, a blend of 50% coal with 1.15% sulfur and 50% coke with 5.640/6 sulfur has a sulfur content of3.4096.
The difference in sulfur is 1.1302t. which is a 23.3ort reduction from baseline.

Lhoist North America I Nelson Ptant BART Analysis
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Vendor Data for DSI Systems

LNA obtained two quotes for the equipment associated with a DSI system. One quote was from Dustex

Corporation and the other from Noltech Systems. The quote from Noltech was based on the use ofSorbacal@
SP, but the quote did not speciry a usage rate or a level of SO2 reduction. The quote from Dustex was based on
the use ofSBC. The Dustex quote contained limited information on the expected levelofS02 reduction, and it
contained no information on the usage rate ofSBC. More specifically, in the introductory paragraph ofthe
Dustex quote, where the DSI system is described in general terms, Dustex includes the statemenl"A typicol SBC

system can remove up to 60% 50y''. Based on this statement, LNA followed up with Dustex to ask for additional
information related to the 60% reduction. In a series of emails Dustex: (1) claimed a 50% removal is achievable
but did not provide any experience with lime plants to support this claim; and (2) stated they assume 5 lbs of
SBC per pound ofS02 in order to get up to 60% removal efficiency.

While Dustex has provided the above information, based on the fact that Dustex has never installed a DSI system
on a lime kiln, LNA considers these usage and removaldata as broad estimates only,

LNA Testing of Sorbacal@ SPS on a Cement Kiln in North America

lniection trials within the cement industry in Europe have led to the commercial use ofSorbacal@ SP/SPS for
the reduction ofSO2. Based on the success in Europe, in 2 01 1 LNA conducted DSI testing on a fou r stage
preheater/precalciner kiln at a North American cement plant using Sorbacal@ SP. The study showed that
injection ofSorbacal@ SP at the ID fan, where the temperature is approximately 720 "F, resulted in a reduction
in SO2 ofapproximately 70o/o. LNA would expect similar results with Sorbacal@ SPS and believes the Sorbacal@
products (SP/SPS) are similar in performance with SBC.

2012 UNC/lCF BART Five Factor Anal),sis

Tables 5 and 6 of the 2012 UNC/ICF BART Five Factor Analysis indicate that DSI usinB SBC can achieve SOz

reduction of 75%. The report provides no basis for this control value, but based on several comments in tle
report, it suggests that the value is reflective of what UNC/lCF believes may be achievable for a cement kiln
using SBC. LNA has shown that a value of 70yo reduction using Sorbacal@ SP in a cement kiln is achievable. In
addition, LNA considers SBC and Sorbacal@ SP/SPS to be similar SO2 sorbents that are capable ofapproximately
70016 reduction in the cement industry.

While it may be possible to achieve 700lo reduction in SOz in the cement industry based on the use ofa DSI

system, this level ofefficiency has never been demonstrated in practice on a lime kiln and has certainly not been
demonstrated on the Nelson lime kilns. One primary difference between the cement kiln that LNA tested and
the Nelson lime kilns is the temperature of the exhaust gas. The exhaust gas from the preheater/precalciner
cement kiln at the location of the lD fan where the Sorbacal@ SP was injected was approximately 720 'F. The
exhaust gas where the Sorbacal@ SPS was injected during the Nelson kiln testing was between 350 and 450 "F
(depending on the kiln). Significantly, given the lower temperature of the exhaust gas of Nelson kilns compared
to the temperature ofthe exhaust gas ofthe tested cement kiln, and the well established relationship of
temperature and DSI S02 removal, the same degree ofeffectiveness ofthe SOz removal for the Nelson kilns
compared to that ofa cement kiln would and should not be expected.

The UNC/ICF report states that SBC is similar to hydrated lime in S02 reduction and that LNA may choose to use

the hydrated lime that they manufacture at the Nelson Plant in place of SBC, as it is capable of similar levels of
SO2 control. The report goes on to say that DSI usinB SBC provides a reasonable surrogate for estimating the
control ofDSI using standard hydrated lime. LNA disagrees. SBC is considered by the DSI industry to be a high
performance sorbent and has a much higher surface area than the standard hydrated lime manufactured at the

Lhoist North America I Nelson Ptant EART Anaty5is
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Nelson PlanL Thus, SBC would be expected to perform better than the standard hydrated lime manufactured at
the Nelson Plant in the same way that Sorbacal@ SPS was found durin8 the fune 2013 testin8 at the Nelson Plant
to perform significantly better than the hydrated lime manufactured at the Nelson PlanL

Conclusions Regarding DSI Sorbent Control Efficiencies

Based on an evaluation ofallthe above factors, LNA believes that Sorbacalo SPS will perform welland by
extension, so too would SBC when used for S02 reduction for the Nelson lime kilns. Based on the limited CEMS

testing at the Nelson Plant in fune 2013 using Sortacal' SPS, the SOz reduction effectiveness is approximately
4096 . It is assumed that because SBC and Sorbacal' SPS react with 502 based on similar chemical principles,
LNA expects SBC would have a similar SOz control efficiency of 40%. This contrasts to the 70016 control efTiciency
documented with cement kilns, which is attributed to significantly higher temperatures of the cement kiln
exhaust Bas, and therefore higher efficiencies. Consequently, LNAhas used40% for estimatinS the control
efficiency of both SBC and Sorbacal' SPS.

6.4. EVALUATION OF IMPACTS FOR FEASIBLE SOz CONTROLS

Step four of the BART analysis is the impact analysis. The BART determination guidelines list four factors to be
considered in the impact analysis:

Cost of compliance
Enerry impacts
Non-air quality impacts; and
The remaining use[ul life of the source

6.4.1. Cost of Compllance

A summary ofthe estimated annual cost effectiveness for DSI and switching to a lowersulfur fuel blend is
provided in Table 6-4. lndividual summaries of the cost effectiveness of a DSI system using SorbacaltD SPS, the
cost effectiveness ofa DSI system using SBC, and the cost effectiveness of using a reduced sulfur fuel blend are
provided in Tables 6-5,6-6, and 6-7, respectively.

Lhoist North America I Nelron Ptant BART Analysis
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Kiln I

Kiln 2

Table 6-4. Summary ofthe Estimated Cost Effectiveness for SOz Controls

Tcchnology

Be!.lin.
Efiission

Rte
Control

UIici6n()
CortrollGd

frriision Rlt SOt Rctuced
C.dtrl

InEstmcnl
Atrnurl Dircct

C6 ts

Annurl
In.Ircct

Co6 t!

(tpy) (tpy) (lp) ) (s) (!Yo (9Yr) (!Y.) (lton)

1.571 {0 9Jl 628 L491.559 3. t34.14? 348.1,18 3.,182.495 5.5J1

DSlrvith Sorbacal. SP 1.571 l0 911 62ti 2,491,559 t.m1.455 34r.1,18 1.349,803 5.131

Fucl Sr1 itch ing ( 5flr'sPo
C'oke/Coal Blcnd) 1.57 t 1,205 NA NA NN 422.213 1.152

T.(hnology

Besclin.
Emiss ion

Rrtc
Control

Eflici.ncy
Controll.d

Fnission R te SO, R€duced

C.dtll
hirstmcnt

Arnurl Dircct
Co!t!

Annurl
Lrdircct
Cosb

Tot.lArnu.l
Co!t Cost f,rLctilrncsi

(tpy) (rpy) (rpy) (tyr) (!Yo (9yr) (!ton)

l)Sl whh SRC 2..ltx) {o l..l,l0 (x{) 2.491,559 4.T15.119 1.18..]J8 5.07'1.097 5.286

I)Sl with Sorbacal. Sl' 14U) 4(r 1.440 96() 2497.559 4.523.056 4.87t.401 4.87 t.,1O1 5.075

Fucl S\r itch ing (50r5elo
Cokc/CoalBlend) Lllt{) 2-.1 t.8.t0 5d) NA NA NA 6 t7.859 t. t0l
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Table 6-7. Estimated Cost Effectiveness for Lower Sulfur Fuel Blend

[-ue I Data Kiln I Kiln 2 Notes
Baselirc and Future CoalHealhg Vabe 26..1 16.4 MMBtu/ton lleathg valE b6sed on aleragc fiom 2007 to 2012
Basclhe and Futuc Cokc Heathg VaIr 29.8 29.8 M I\'l II r ry'ton llcating \,oir bosed on average from 2007 to 2012

llaselhe C(xrlCost l 3 $,/tur
Fulure CoalC(xt 9 9 9ton Coalcosts cxDected (o rbe aDDroxirnalely 5olo

Baselhe Coke Cosl 9{ 9.1 9ton
Iruurc Co*c Co6l 9{ 9{ f,/ton Cokc priccs not cxpcctcd to rbc
Baselhc Coal Sull'ur Contcnt t. l5 Lt5 Sutru, contcnt bascd on avcrsgc frorn 2007 lo 2012 phs I sld dcv
Baselire Cokc Sull'ur Content 5.6{ 5.64 Sulfu content bascd on avcrsgc from 2007 to 2012 phls I sld dcv
|uture Coal Sulful Content l. t5 r. 15 o..o Suffur contcnt based on avcragc from 200? to 2012 phx I std dcv
F'ulure Cokc Sul|.r Contcnt 5.64 5.6.t Sutrur contcnt boscd on ovcragc from 2007 to 2012 Dhs I std dcv
Bosclhe CoalUse r t .65 t t?,050 lons Basclirc coaluscd bascd on srcraEc from 2fr)7 to 2012
Baselire Cokc tlsc I t.501 {6.099 lons Basclir colic uscd bascd on avcragc l'rom 2007 to 2012

Basclhe Fuel Cos( (73o/o Cdiel2Th Coal) $4r82.061 $6"266f95 !rr
llaselhe Fucl Sull'ur Content (73% Cokc/2Tlo Coal) .t.{l 1..13 o,;

t,imc Production Data Kiln I Kiln 2

Ileat iput rcqutcd for line {.8 {.8 MN{llru,ton

AnntlalLine Productbn 258.508 378296 lp|

Lhlc prod$tir boscd on tllc cakndar 1,ear wih th€ higrrcst

hbloricalFodwtixt ratc (2010 prodtrtbn for Kih I and 2012

productbn for Kih 2)
'[o{3lAnnual llcat lnput Requted r.2,10.838 t.8 t5.821 MMBtr/w
Fu.l Switching Costs ($/yr) Units

ll.at vahie ol'5(P4 colic/soolo coal blend 2ti. I 18.I MMBtU/ton

Total fuel nEss requied fo( 50/o c*e/5Ulo c@l blend r.1.207 61.691 ln\
Arnount of coal requted (5trlo) 2.t01 32.346 l'ons
Antount of coLc rcquircd (509/0) 22.103 32,346 1'ons

Annu,al cml for 5Po Coke/sPo CoalhLnd $4.70r.276 $6.884.15.1 !t"r
Cost abovc hasclilc for 5flo Coke/5096 Cmlbhrrl 9t22211 $6 t 7.859 !!r
SO2 Rcduction Anrlysis Kiln 2 Llnits

Sutrur coote of 50 /. Coke/50/. Coal blerd l.{) l.,lO o,/o

Sutfur redwtirn from su'itching to 5Plo Colie/5Plo Co6l 23.3

Ilasclhe Emission Ratc t.571 2,4U) tnv

I ons Rcdrrccd 366 560 tp!
Control Cost in Doll.rs p.r Ton R.duccd $1.152 $r.lol 9ton

Lhoist North America I Netson Ptant BART Anatysis
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Kiln I Kiln 2

Kiln I



6.4.2. Energy lmpacts

DSI systems require electricity for operation. The generation of the electricity needed to operate a DSI system
will most likely involve fuel combustion. The combustion of fuel will generate emissions. There will also be
emissions associated with the transport, handling and storage of sorbent. Overall, while the use of DSI will
cause emissions hom select activities, the emissions should be low compared to the reduction in SO2 that would
be gained by operatinB a DSI system,

Using a lower sulfur fuel blend means LNA will obtain more ofthe energy for lime production from coal and less
of the enerry from coke. Since the heating value of coke is slightly higher than the heating value of coal, it is
likely that LNA will burn more total massoffuel as a result of substituting some coal for coke. Whileburninga
lower sulfur fuel blend will likely result in a reduction in SO2 emissions, the impact ofburning a lower sulfur fuel
blend on otler pollutants such as NOx and CO is unknown.

6.4.3. Non-Air Quality lmpacts

The operation ofDSI systems on Kiln 1 and Kiln 2 would require sorbent to be stored on site. The storage of
sorbent is generally not associated with any non-air quality impacts.

There are no non-air quality impacts from using a lower sulfur fuel blend that would impact the BART
determination.

6.4.4. Remalning Useful Life
The remaining useful life of the kilns does not impact the annualized costs of DSI because the useful life is
anticipated to be at least as long as the capital cost recovery period, which is 20 years. There are no capital costs
associated with using a lower sulfur fuel blend, thus the remaining useful life of the kilns is not a factor in the
evaluation of this technolory.

6.5. EVALUATION OF VISIBILITY IMPACT OF FEASIBLE SOZ CONTROLS

A final impact analysis was conducted to assess the visibility improvement associated with DSI and switching to
a lower sulfur fuel blend. Section 4 ofthis report documents the existing visibility impairment attributable to
the kilns. In order to assess the visibility improvement associated with DSI and fuel switchin& the S0z emission
rates associated with these technologies were modeled using CALPUFF. The controlled SO2 emission rates for
Kiln 1 and Kiln 2 associated with DSI and using a lower sulfur fuel blend are summarized in Table 6-3 above.

DSI Using Sorbacal@ SPS = $50,748,191 /Adv (From Table 6-5: Kl annual cost = $3,349,803, K2 annual
cost = $4,871,404, K1 annual cost + K2 annual cost = $8,221,207)
DSI UsingSBC= $53,146,528/Adv (From Table 5-6: K1 annual cost = $3,482,495,K2 annual cost =
$5,074,097, Kl annual cost + K2 annual cost = $8,556,591)

Lhoist North America I Netson Ptant BART Analysis
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The visibility improvement associated with DSI is shown in Table 6-8. Additional details on the visibility
improvement analysis are included in the spreadsheet submitted $,ith this reporL As shown in Table 6-8, the
greatest improvement in visibility impairment is predicted to occur in the Crand Canyon N P. Specifically, DSI is
predicted to result in a maximum improvement of 0.162 Adv from the baseline 98rI percentile impairment of
1.586 Adv, which is an improvement of 10y0. This level ofimprovement in visibility impairment translates to
the following coss per deciview:



The visibility improvement associated with the use ofa lower sulfur fuel blend is summarized in Table 5-56-9.
The greatest improvement in visibility impairment is predicted to occur in the Grand Canyon NP. Specifically,
the use of a lower sulfur fuel blend is predicted to result in an improvement of 0.106 Adv from the baseline 98s
percentile impairment of 1.586 Adv, which is an improvemenl of 7oh. This level of improvement in visibility
impairment translates to cost of $9,812,000 million per Adv of improvement (based on a total annual cost for
Kif n l and Kiln 2 of$1,040,072, where Kiln | = $422,273 and Kiln 2 = $617,859, as shown in Table 6-7 above).

Lhoist North America I Net5on Ptant BART Anatysis
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6.6. PROPOSED BART CONTROL AND EMISSION LEVELS

As discussed previously, there is considerable uncertainty on the S0z reduction that can be expected for the

Nelson lime kilns based on switching to a lower sulfur fuel blend or using a DSI system. LNA has assumed a 40%

reduction attributable to DSI based on limited testing conducted in June 2013 at the Nelson PlanL The cost for a

DSI system using Sorbacal@ SPS is between $5,000/ton and $5,300/ton (See Table 5-5) and approximately
$51 million/Adv. The cost for a DSI system using SBC is between $5,300/ton and $5,500/ton (See Table 6-

5) and approximately $53 million /Adv. LNA estimated a 23.30lo reduction attributable to fuel switching The

cost for tuel switching is approximately $1,100/ton (see Table 6-7) and approximately $10 million/Adv.

LNA believes that the cost of DSI is excessive, both on a dollar per ton basis and on a dollar per deciview

improvement basis. Typically, when the cost ofa more efficient technology is deemed excessive, the next most

efficient technolory that is not cost prohibitive would be selected as BART. This would suggest su/itching to a

lower sulfur fuel blend would constitute BART for SOr for the Nelson lime kilns. LNA has determined that BART

is a 23.396 reduction in S0z that will be achieved through the use of a lower sulfur fuel blend. Thus, LNA

proposes that BART for SOz for Kiln 1 is 9.32 lb/ton of lime, applicable on a 30 day rolling average as

demonstrated through the use of a CEMS. LNA also proposes that BART for SOz for Kiln 2 is 9.73 lb/ton of lime,

applicable on a 30 day rolling average as demonstrated through the use ofa cEMs.

Because of the uncertainties about whether fuel switching alone will be suflicient, LNA requests that it be given

flexibility to use that combination of fuel switching and add on controls that achieves the proposed BART limits
for Kilns 1 and 2, consistent with any applicable preconstruction permit requirements. This determination
provides LNA some flexibility to ad.iust its operations to ensure that the BART limit is achieved.

Lhoist North America I Netson Ptant BART Anatysis
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7. PM BART EVALUATION

Particulate matter is generated from fuel combustion and other processes that occur in a lime hln.

The baseline PM emission factors tllat were determined from stack testing reflecting Rlterable PM for Kilns 1

and 2 are shown in Table 5-1.

Table 7-1. Baseline PM Emission Factors

Unit
PM Emission Factor

(lb/ton lime)
Kiln 1 0.063
Kiln 2 0.082

A comparison of Table 7-1 above with Table 5-1 and Table 6-1 of this report shows that the baseline PM

emissions for the kilns are much lower than the baseline emissions of SO2 and N0, for the kilns. The low PM

emissions correspond to low visibility impacts attributable to PM when compared to the impacts attributable to
S0z (as sulfates) and NO*, (as nitrates), as shown in Table 4-7 ofthis report

Both kilns currently have existing baghouses for particulate matter control. A baghouse is the most emcient
device forcontrolling particulate matter from this type ofsource. Since there are no particulate control devices
that are more effective than the existing baghouses, LNA proposes that the existing baghouses constitute BART
for the kilns. Furthex LNA proposes to comply with a BART emission limit for both kilns that is equal to the PM

limit for existing lime kilns that is included in the EPA's Maximum Achievable Control Technolory (MACT)

standard that applies to the kilns [0.12 lbs PM/ton ofstone feed).lo Since LNA is proposing to use the most
effective particulate control devices on the two kilns, there is no need to evaluate other impacts in establishing
these control technologies as BART.

r0 Should EPA revise the PM limit for existing sources in the MACT standard, LNA proposes to comply with the revised
limiL
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APPENDIX A: SUMTiIARY OF RBLC SEARCH RESULTS FOR NOx
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APPENDIX B: SUMMARY OF JUNE 2013 DSITESTING AT NELSON PLANT

The iniection ofstandard hydrated lime into the Kiln 2 ductwork between the preheater and baghouse
(temperatures of470'F to 480'F) over seven test periods ranging from 13 to 77 minutes covering a total of
4.5 hours, resulted in average control efficiencies of 096 to 4696 under average iniection rates of 500 lbs/hr
to 3,700 lbs/hr. Based on the relatively high iniection rate of lime required to achieve significant SOz

reductions, no further iniection tests using standard hydrated lime were performed.

Sorbacal@ SPS was then injected into the Kiln 2 ductwork at the same point as the standard hydrated lime
over five test periods covering 3.5 hours. The average control efficiencies measured over the five test
periods were generally in the mid-40y0 range with average iniection rates near 1,000lbs/hr. A mid 6007$

average control efficienry was achieved over a 2o-minute period but the average iniection rate exceeded
1,800 lbs/hr, One test period covering 35 minutes, during which the kiln gas stream carbon monoxide (CO)
levels were purposely increased, resulted in an average control efficienry of48% but the average
Sorbacal@ SPS iniection rate exceeded 2,000 lbs/hr.

Sorbacal@ SPS was then injected into Kiln 2 above the preheater where temperatures ranged between
550"F and 570oF. Over two test periods covering t hour, the highest average €ontrol efliciency was 300/o at
an iniection rate of nearly 1,500 Ibs/hr. Consequently, this iniection point was not evaluated further. The
injection location was then moved back to between the preheater and baghouse. This location produced
mixed results. The firsttestovera 27-minutetime period resulted inanaverage control efficiencyoflT%
at an injection rate ofover 1,000 lbs/hr. A follow up test over a l.s-hour time period resulted in a 640/o

control efficiency; however, the iniection rates could not be confirmed because of problems encountered
with the iniection feeders.

Kiln 1 was tested on the final day using Sorbacal@ SPS inieaed into the ductwork between the preheater
and baghouse, The first two test periods were conducted over 1.5 hours at low iniection rates (< 500
lbs/hr) which resulted in average control efficiencies of 1996 and 25Y0, respectively. The exact iniection
rates could not be confirmed due to computer problems. During the next testing period of 19 minutes, the
average control efficiency was 4370 at an average injection rate of over 1,100 lbs/hr,

Additional testing on Kiln #1 was conducted under stable combustion conditions with stack CO

concentrations in the range of 50 to 90 parts per million. Under these low CO conditions, average injection
rates of 1128, 1855,22+5 and 1794 lbs/hr were tested over durations of 37, 23, 16 and 30 minutes,
respectively. Over these testing periods, the average control efficiencies were 43, 51, 7 7,77 and 590/0,

respectively. Calculated on a 1-minute basis, the control efficiencies were highly variable, ranging from a
lowof 33% toa high of 840/0. These results demonstrate that higher control efficiencies require extremely
high injection rates.

Overall, results of the testing indicate that DSI using Sorbacal@ SPS results in control efficiencies that are
highly variable and dependent upon iniection rates, injection location temperatures, and resident time of
the sorbent in the gas stream. The results also indicate that kiln operations, especially whether the kiln is

Lhoist North America I Nelson Ptant BART Analysis

LNA conducted trial runs of DSI on both of the Nelson kilns in lune of 2013 to evaluate the impact of DSI on
the SO2 emission rates. The trial runs evaluated use of both standard hydrated lime manufactured at the
Nelson Plant as well as Sorbacal@ SPS brought in from LNA'S SL Genevieve Plant in Missouri. To determine
baseline conditions and injection control efficiencies durinB the testin& LNA operated continuous emission
monitoring systems (CEMS) on both kilns to measure SO2 emissions from the kiln stacks.



operating under high versus low CO conditions (i.e., oxygen deficient versus oxygen rich combustion
conditions) affect the SO2 emission rate and the resulting control efficiency ofthe sorbent. Unfortunately,
operation at low CO conditions on a consistent basis, which appears to produce higher control efficiencies
ofthe sorbent, is generally not possible, especially on Kiln 2 which was originally designed to produce lime
for the steel industry where a strongly reducing (e.g., high CO) environment is needed to achieve product
quality obiectives. Other variables also affect CO operating levels, such as fuel quality, stone quality, ball
mill levels, excess air conditions and the amount ofpre-heater blockage, to name a few. In light ofthese
limitations, 40% is likely the maximum consistently achievable value.

In conclusion, even though the testing was ofa very limited duration and the results were highly variable,
the test data suggest that a 40% reduction is likely achievable based on the use of Sorbacal@ SPS or
similarly performing sorbenL Due to normal variations in fuel sulfur input, kiln operating conditions and
sorbent iniection rates, a sorbent to SOz mass ratio of approximately 9:1 may be required to achieve SOz

controls in the range of 20 to 409o.
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