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SMITH ENGINEERING COMPANY 

SMITH ENVIRONMENTAL CORPORATION 

VOC. Air Toxlcs 8 Odor Control Systems for Industry 

July 26, I996 

U .S: €PA 
Office of Air  Quality Planning and Standards 
Emission Standards Division (MD- 1 3) 
Research Triangle Park, N C  2771 I 

Attention: Ms. Penny E. Lassiter 
Environmental Engineer 

Ladies and Gentlemen: 

Reference 

REPLY TO: 

OC4 
W PA 
0 IL 
0% 

. ..:.y 

- 

Subiect: Regenerative Thermal Oxidizer /R  TO) Pricina 

Thank you for the opportunity to meet with you last week and discuss activities for V O C  
controls in pulp &Z paper plants. Enclosed is BACT cost analysis for RTO systems that we 
prepared for Laxrni Kesari of the EPA in Washington, DC. Laxrni was interested in this 
data for the wood industry where he was involved in enforcement of V O C  emission 
r e g  lations. 

The RTO system that SMITH recently installed a t  the kraft mill in Maine was a 20,OOO 
SCFM RTO system that also included a scrubber. Currently, we are actively working on 
five proposals for other  pulp &Z paper mills. This appears to  be an industry that is actively 
pursuing VOC control equipment. 

We hope that this information is helpful to you. We will keep you updated as we work on 
projecE in this industry and please feel free to call us if we can be of assistance. ' 1 

Sincerely, 

Terry A. Crabtree 
Eastern Regional Sales Manager 

cc: Mr. Sam Jacobsson, SMITH, Ontario, CA 

Enclosures 
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3.  'Inmurncncdowconmis' wn docs nor include rariiblc ircqucnncy divc ior ID fan (if r cqu id ) .  

4 .  %sullation' WN assumc uy: o i o p  shop ktar .  

5. Cornrnmc; on iicms. and'ircms shorn m S O  

Ducrwork 
inlcr 
Puqc 
Bumour R c ~ m  
Oullcr 

Mcdia 3- 

0 D i c :  Cos&: 

M s  
CT 
CT 
Ms 
CT 

'Pziniing" 
lncludcd in 'Purr! Equipmni' 50% 

' U W  Equipmcni' 
AI quipmcnr  rcqulcd for compicrc RTO ?%Ian arc includd in CON g v n  

'ConM~mc)' 
Cos= as Gvcn rcprcwnr Sh4IWs w n u ~ c r  price. . h d k l  COSK 

-Px-Appmpriauon Expcnw' 
-Consulting Enginming' 
-Pmjar Managcmmr' 

Eminioru Tcsdng 
Nor in SMlTH's pmjar yopc (but yt Tablc IB w h m  hac G g w  M includcd) 

S+c to pmjar . pcncralacd csdmarc nor rncmin~iiul  

6. 

( .  

S a  Tablc 2\ Cor dc.d on RTO sysmm SCRri cquiprnnt sizing and p r c u n  dclail. 

Mnlrrids oiConmuction ior RTO d m m  ior & SCFM quipmcnr  dzmg: 7 

I RTO I 8 A T E R U L  I 
Cornpoocni 

"C SreVCor-Ten" I 

MS - Mild (Carbon) Strrf  CT - Cor-Tcn 
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I. 5 Cost t lgvrc~ + V C ~  I?-1 S K T H s  scnpc and'pmjar cosu for an i n d c d  RTO pmjacr on a izcd p r i a  c0ntmc.L 

Projar wapC;cosrr rn ~ i v m  ~ a ior somplcic RTO +cm dcsignd for auromadc unanndcd opaxdon. 

~ h m u m n u u o w c o n m l s '  con d a s  no1 include vaMblc frcqucncy drivc ior ID Im (iircquircd) 

'Lnstallation" WSIS aSsurnc uy oiopcn shop labor. 

Commmls on "-- i r m .  and irm s h o w  85 SO: 

... - -. 
-. 
-. 
5 .  

RTO 
Cornpncnr 

Dirar Cons: 

~DucrworiuFm holccdon' 
S&C 10 apptiadoNp-siu: - gcn& &mtc nor manin@ 

-?inring' 
hcludcd in 'Purchad Equipmmt' cnsl 

TJnlisrrd Equiprncnt' 
AI quipmcnr rcquind for wrnplctr RTO r)l~m arc included in COILS givcn 

. ..: 5 ,. ... Tontinncn?" '. 
Casu u @ v n  qrcwnr  S M T E i ' s  wnuact pricc. - 

In&-1 c o n s  

JCUTERUL 

"C StecUCar-Ten" "Stninlru" 

- 
1 .  t&&.h a i  Conmuction for RTO dtrmata for ach SCFM qquipmcnr sizing: 

Ducwon: 
Inlcr 
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Ex 
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I .  Dim1 Cos= - Cammcnls 

'Ltor-Mainicnan=' 
Equivllcni IO 2000 hm'y 81 SISihr. S M I T H  considm his wnszrvadvc. 

-Miniman= Maariais' 
Equivdcni to 2% o i E C  (not 5%). SMTi i  wnsiam this ralisuc. 

T c m i c  Rcplaccmcnt' 
Bawd on j y c x  liik (2O?'Jyr rrplaamcnt). Rcpiaccrnnr con ior m d i a  S 1 SI!? 

Ttilitia' 

, 

'Elccmcily' s a  I t m  3 k l o w  
'Fucl' sc; itcm 3 hiow 
Tolid Wasc Disposal' 

B a v d o n d ~ o f 2 0 : ' . o f m ~ ~ , n t S 1 5  pcrcubicyarddi.posal WR 

' . 4 n n d  Tarins" 
Spahic  IO apptiudon - no data avaikblc. 

PrOM 
- S C M  
-'F 
-HtO, ::v 
-VCC IWhr 
-Inici slatic -w.c. 
Sib Elcvadon 'ASL 
-@muon: 

hrjyr  
w a k u y  

RTO Opcradonal Data 
-'Fopcradng 
-Fucl MMBTUH ncL including 
quipmcnl h a  IOSSQ 
- ElccIiul Powcr 

-AP b . c .  
-E& 
-RTO 
-ToU 

-W AII Momn 
-BW 
- c O M C Z l c d  M 

- K W H  

-lnslrumcnl Ccnifiution' 
Spcciilc IO appliution - no data available 

2O.ooO 
350 
-L1 

52 
.o.o 
5 0 0  

9568 
5 1  

I500 
I .o 

9.0 
4.0 
13.0 

105 
205 
7 8 2  

. .. , Y ,. . .  - 
.. -. l n d k l  COS=. C o m c n l s  

only dircct cosls ax sivcn in Tablc 2.L S c  Table 2B which includo i n d k t  cos= w1culat.d by formulas given. 

P m  Data md Utititia Usasc J. 

ITEM 
RTO SC 

40.000 

40.000 
350 
26 
91 
0.0 
5 0 0  t 

8568 
5 1  

1500 
2.0 

11.5 
4.0 
1 5 5  

230 
385 
171.4 

1 

80.000 

80.000 
355 
29 
I53 
0.0 
500 

8568 
5 1  

I500 
4.1 

11,s 
4.0 
15.5 

455 
705 

339.0 

110.000 

I 10.000 

25 
153 
0.0 

' 5 0 0  

8568 
51 

245' 

I500 
6.9 

9.5 
4.0 
15.5 

485 
705 
361.3 





. I .  :" Dimr Cosu - Commcnu 

'Urilidd 
'Elocmcirv' S a  Item 3 klov - 
'Fud" S a  Itrm 3 k l o w  
'Solid Wasv D+' 

aawdondisposalof~O?:oim~diai)l.arS15 pcrcubicyddi spora l~on  

-hnual Tcrdng" 
S+c ID appiiution .no dm a d a b l c .  

'Lurmrncni C&iution" 
S+c m a p p l i d o n  - no &n available 

2. lndirsr Cosu ~ Commcnrr 

..: . .  Y 

- 

RTO SCFM 

20,OOO -1O.OOO 8O.OOo I 1lO.OOo 
1 I 

20.000 40.oM) so.Oo0 I1O.oOo 
350 5 3  535 2:5 

.H.O. I -vbc 
I -Inlet static 

500 500 500  3 503 

8568 8568 8568 8568 
5 1  51 5 1  5 1  

R i O  Cpaanonal Data 
-'F opwdng 
-Fud MMBT" n a  including 
cquipmcnt h a  I- 
- El&d POMT 

-AP %.e. 
-E!-& 
- R i O  
-ioL4 

-E All M o m  
-am 
a M C d  

-A% 

I500 
1 .o 

9.0 
4.0 
13.0 

105 
205 
7 8 2  

l5W 
2.0 

I13 
4.0 
I S 3  

230 
385 

171.4 

1500 
4.1 

113 
4.0 
15.5 

455 
705 

339.0 

I503 
6.9 

9.5 
4.0 
13.5 

485 
TO5 

5613 
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Capita/ RTO size is governed by your process air flow. SMITH per- 
forms air volume reduction studies to reduce AT0 size and 

flows up to 40,000 sdm. Supply and exhaust ducts are 
located underneath the RTO to reduce the system foolprint 
maximize shop assembly of components. and wt down 
freight and installation costs. RTO designs for large flows 
(up to 200,000 scfm) are also available. Farced-draft designs 
reduce fan casts (fan operates at cwI RTO inlet). 

Operating Save up to 95% of the energy required to oxidize pollutants 
(VOCs) wiM a SMITH RTO. Ceramic heat exchange media 

costs (random or siruciured packing) recoves and reuses waste 
heat from combustion to reduce up to 95% of natural gas 
usage. Additional energy released from oxidized VOCs can 
result in virtually zero fuel usage. System pressure drop is 
optimized for fan power cost savings. Fur applications using 
the SMITH SMART System (fuel gas injection at p m  inlet), 
operating burners are completely shut down to furMer reduce 
operating cmts by 20-25%. NOx emissions are ala reduced. 

Maintenance Save down-time msts through immediate seMce. Call our 
toll-free 24-hour hot line (1-800-7M-8496) to reach on-call 
sewice technicians wiMin minutes. Immediate d iagm'cs 
begin h e n  access to your oxidizer PLC controls is done via 
modem. Remote troubleshooting can eliminate service call 
costs. SMITH stccks a large inventory of oxidizer parts for 
immediate shipment to you. Don't stop production to wait for 
a lowcost part 

Learning Curve Since 1925, SMITH has built high-temperature combustion 
systems. The a d w t  of air polllrb'on (VOQ laws in me 1960s 
prompted SMITH to focus its 40 years of combustion experi- 
ence on developing oxidation technology to d m o y  VOCs. 
SMITH has oxidizer experience Wim indusbial applications 
ranging from simple VOC exhaust streams to those containing 
silicones, nivogen. phosphorous and suiiur compounds. con-. 
densates, halogem and organic particulates. SMITH provides 
ancillary equipment upstream and down stream of RTOs 
such as concentator;. baghouses. prefilter, ESPs, boilers, 
and scrubbers. 

SMITH has over 70 years of turnkey projed management 
experience. 

costs costs. S M m  RTOs are available in a compact design for 

costs 

costs 

51°C. ,913 

S M N  ENVIRONMEMAL WRPOfLATlON 
2537 East Cedar Stieet 

Ontario. California 91761 
Tel: 909-923-3331 

e mil: smithengQixnetcnm.com 

(800) 959-5732 Sales 

(800) 764-8496 Service 

Fa: 909-947-2006 

SMITH Offers More Than One Soluti 
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PULP MILL INSTALLS FIRST REGENERATIVE THERMAL 
OXIDIZER (RTO) FOR TRS CONTROL 

A northeastern kraft pulp and paper mill 
was faced with controlling totally reduced 
sulfur (TRS) compounds from iu pulp 
operations. 

The mill conducted an extensive invesriga- 
[ion of several control technologies for 
HVLC (high volume. low concenuarion) 
NCG (noncondensible gas) emission con- 
taining TRS as well as HAPS ( hazardous 
air pollutants) and VOCS (volatile organic 
compounds). 

The mill selected a SMITH regenerative 
thermal oxidizer (RTO) coupled with an 
SO: scrubbing system as the most cost- 
effective solution to satisfy regularory 
requirements. 

. ,  

This RTO and scrubber system for emis- 
sions control' represents the first of its kind 
for the pulp and paper indusuy. Started u p  i n  early January of 1996. the system is psdorming at levels of excellcnt conuol efficiencies 
for HAPS. VOCs. and TRS emissions. The table below shows h e  efficiency lcvel at which h e  system was designed and i ts  3 C t U 3 1  

performance: 

S M T H  RTOISO: rcrubkr ryricn hmdler 20.030 ACFM of ruiour cmirrionr 

so* . I  97% 1 <O.I #/hr. outlet 
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. .. .. . .  
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Rmcs flow diagram of SO, scrubber and rcgcrrniivc h e m 1  oridilcr (RTO) ryricm 

The RTO and scrubber system is handling approximately 
20,Mx) ACFM of combined emissions from vKious pulp 
mill sources. 

Special design considerations and materials of construction 
were incorporated into both h e  RTO and scrubber 
equipment. 

Together with the high energy recoveries associated w i h  
RTO equipment. h e  system incorporates SMITH’S 
SMART combustion system. providing for “flamcless” 
thermal oxidation. 

Operation to date has shown minimal fuel usage as h e  
RTO is operating i n  essentially a “self-sustaining” mode, 
using the heat content of he  emissions for system operation. 

SMITH will conlinue to benchmark and monitor system 
performance to repon in future newsletters. 

For more information on his technology for control of 
HVLC NCG TRS emissions. or to be added to our newslener 
mailing list. please call SMITH at (800) 959-5732. 

SMITH Eh’VIRONhIENTAL CORPORATION 
1-800-959-5732 - Sales 

1-800-763-8496 - Service 

2837 E. Cedar Street - Ontario, California 91761 Since 1925 





' SIMuiTANEOUSLY ShnSP(ING (1AAA V. 
MACT. RAD. AND HVLC G M  CONTROL DESIGN 

REQUlRBiWTS INDEVELOPING A N A R  
EMISSIONS INVEVTORY FOR A LARGE 

UTEGRATED MILL 
E-xzmbcr 27, I s 9 4  

Z. Y.  Mascrcjian. P.E. 
Scnior Projcct Mamgcr Projcct Dirccior 
Parsom Enginccring Scicncc. Inc. lnrcmaiioml Papcr 
Eosron. Massachuscm. 02199 Jay, Mainc. 04239 

I. S .  Gogolos. P.E. J. Ncptunc. P.E. 
Scnior Projcct Enginccr Projcct Managcr 
Parsons Enginccring Scicncc. Inc. Inrcmarional Papcr 
Boston, iMassachusciu, 01199 Jay. Mainc. 04239 

Tom Savicllo. Ph.D. 

C. Brown 
Environmcntal Enginccr 
1nr:rnaiional Papcr 
Jav. Mainc. M259 

Thc inrcmarional Papcr (I?) Androscoggin mill in Jay. ;Maine 
i s  rcquircd IO install a high volumc low concrniraiion (HVLC) 
noncondcnsiblc gas (NCG) sysicm in ordcr [o comply wirh rhhc 
Town of Jay and thc Staic of Mainc DcFanrncni of 
Environmcnlal Protection (DE?) rcylarions requiring ihc 
collcciion and dc;iNciion of gascs from SOUKCS in ihc mill h a [  
cmir 5 p a m  pcr million (ppm) o r  mom of ioml rcduczd sulfur 
(TRS) compounds by 1996. IP rnusi also mcr  h e  following 
rcquinmcnu: (1) Tirlc V opcraiing pcrmir with an 
und:t:mincd dczdlinc. (2 )  €PA proposcd XE.5HAPS ( M A W  
wirh an official dcadlinc for final promulyation of 1997. and (3) 
slaic VOC RACT with a compliancc dcadlinc of 1995. 

T h c  basic information I? nccdcd 10 undcrstand lhcsc 
rcquircmcnu and plan for compliancc was an invcnroty of all 
air cmissions at Ihc mill. Thc invcnrory had to mccr IP nccds 
for asscssmcni of rcgulaioty burdrns and compliancc. 
cngincrring dcsign basis o i  cmission COnIrOlS. as wcll as fuNrC 
rcgularoty rcponing. 

Thc TRYHAP crnission sourcrs c o v c x d  undcr thc applicable 
KgUh.tiOns wcr: charactcrizcd and dcsign criicria for  a 
collcciion sysicm and conirol i r h n o l o g y  arc prcstnicd. IP has 
sclccrcd a rcgcncraiivc Ihcrmal oxidizcr (RTO) for dcsrruciion 
of TRSlHAP gascs. T hc projcci is undcr thc dcsign phasc. 

LYIRODUCTlON 

Inrcmiional Papcr's (IP) Androscoggin mill is rcquircd. undcr 
Ihc mill's Air Emission Pcrmir darcd January 23. 1992 by ihc 
Town o i  Jay. Mainc. io COI ICC~ and conirol air cmissions 
containing total rcduccd sulfur U R S )  gascs from ils pulp 
prcpararion and chcmicnl rccorcn. opcrarions at ihc mill. Sincc 
Ihc mill had alrcady in placc a sysrcm O f  COllcCiion and conirol 

for lRS gasa from low volumc. high concrnmlion ( L W Q  
s o u r c e  (cmission points). Ihc primary focus of rhc pcmii 
rcquircmcni (and conscqucndy of this projer )  was Ihc control 
of TRS cmissions from high volumc, lowconctnlration (HVLQ 
sourccs. T h c  concumn: and related rcquircmenu of Ih: 1990 
C l u n  Air Aci ArncndmcnU. i.c..TjrlC I VOC Urn. l-tdc III 

pur IP ai a diiemma as ro how ro propcrly dcfinc. whcdul:. and 
comply with rhc Town's TRS rcquiremcns as WCII  as [o crablc 
ihc mill io mcci thc VOC IMCT and ~ U N K  MACT cmission 
control rcquircmcru 

Drair MACT Slandards. and T3k V pcrmining r c q u i r b  -cnu. 

IP decidcd to characiciur. in addirion ro TRS gases whic!! w c x  
ihc iniiial and primary f o u u  of rhc pmjcci. all VOC and 
Hazardous Air Pol lumi  (HAP) Cmissions from Ihc pulp 
prcparaiion. chcnical ruovcry. papcr W n g .  and othcr my 
of porcniial TiS/VOC"AP inicrfacc. so thar tcknical 
soluriom for TfU gas c o n m l  rcquircmcnu would bc pm+y 
analyzed and sclccrcd for suilabiliry for VOCIHAP conrol.  i f  
found IO bc cosr-dfccuvc. Thc p r o j m  is cumrxly und:: thc 
prclimimry cneincrinq phasc 3nd is planncd for s u n - u p  on or 
bciorc J a n u q  1996. 

This papcr prcscnu a summa? of air cmissions invcnior; m d  
r c c l a i o t y  rcquirrmcnu for convol of lR5. VOC. and H..\P 
cmissions from rhc IP's Androscog,oin mill. with an analysis o i  
control schcmcs far m:ciing VOGHAP emissions collcciion and 
conrrol rcquircm:nu. b m  Eugkz- Scicrrt. h. 
(parsons ES) providcd cnvironmcnlal and cnqinccnng scTr.ic:s 
io prcparc a compxhcmivc crnissions invcnrorv. m d  ro u i s i  
I P  in dcfining a dcsign basis for ihc rcquircd control cquiprn:~. 
Parsons E.S also pmvidcd air modcling and pcmirring su;.m 
scwiccs for rhc pmjccr. 

KILL DESCRIPnON 

T h c  Androscoggin mill is an inicpraicd krafi pulp and p F r  
mill. Somc cxccu  pulp is producd and sold. Thc mill L( a 
wholc has thc cappciry IO produc: approximarcly I450 mc5.c 
tons of air dricd blcachcd k n i r  pulp. and about 228 rncinc !or5 
of  ground wood pulp pcr day. Thc cxisring pulp mill has iwo 
continuous digcsrcr Mins: A-linc for cooking soitwood chips. 
and B-linc for cooking hardwood chips. Thc A-linc comisu o i  
a b m y r  digcstcr. 2 - s t a y  brownstock washing. 3-supc 
xrc tn ing .  dcrkcr.  and a j-srapc blcach plani (D-C,E,.,!X. 
T h c  E-linc consku of a K a m y  digcsrcr. 2-slag diffusion 
washcr. j-stagc w E n i n g .  4-sugc clcaning. dcckcr. and 3 5 .  
stagc blcach plan[ CE-C,+.$). Elcachcd sicck from .A 2nd 
E-lints is rhcn k d  to fivc papcr machincs for rub8cac:nt 
processing. ' 

Thc black liquor is fcd io rhc chcmic31 rccovcc; proccss u h i c h  
consisu of two parallcl mins with u c h  train consisring of 
cvaponron and conccntraion. chcmical rccovcn. boil:r. sii.:lr 
dissolving tank. and Iimc kiln. 

/99J inrerncrionol En,:ironmenrc! Cocjzrence ,proceec'ic:s 



1P opcraics onc wasic fucl incincraior. and two powcr boilcrs. 
Thc rccovcry boikrs and thc wasic furl incincralor havc sitam 
boilcrs which arc uscd in conjunction with ihc powcr boilcn io 
drivc s i u m  rurbincs and gcncraic clccrrjci!y. 

IP currcnily controls thc TRS gascs from low volum:. 'high 
conccnuaiion (LVHC) cmission poinu via incincraiion in onc 
of ihc mill's two limc kilns. 5 h c  HVLC gas cmissions am nor 
currcnlly con&llcd. 

R E G U T O R Y  E Q U R E M 3 T S  

Thc primary mgulaiions applicable io this pmjccr arc cenain 
provisions of TRS gas cmission rcquirrmcnrr of thc T o m  of Jay 
(hcrcaficr r c f c m d  io as Town) undcr Ihc Town Ordinancc 
Chapicr 13. and Stax of Mainc Dcpanmcni of Envimnmcntal 
P r o i d o n  (DEP) Rcplar ion 06696 Chapicr 124. Othcr 
rcplat ions which arc applicablc includc rhc DEP Rcplar ion 
Chapicr 134 mlaiivc io Rcasonably Availablc Control 
Technology (R;\cr) for major sourccs hi cmit volaiilc organic 
compounds (VOCs). and thc draft M A C 3  mlcs and srandards 
undcr thc National Emission Standards of Hazardous Air 
Polluunu (NESHAPs) (Environmcntal Proicciion A p c y  40 
C F R  P a m  63 and 430 R1N 206O-ADOj and RIN 2O.lO-AN53). 

TR5 Fzguhons 

TRS gascs by definition consist of hydrogcn sulfidc (H,S). 
m c h y l  m c m p t a n  (CHJH). dimcrhyl sulfidc (CH,SCH,). and 
dimcthyl disulfid: (CH,S,CH,). T h e  TRS cmission control 
rcquircmcnrs by 1-1 and sax mpulaiiom M similar in 
conicnu and rcquircmcns. bur diffcr only in thc rcquircd 
implcmcnuiion schcdulcs. Thc rcplai ionr  apply io a sci 
dcfincd prcccss areas consisring of digcsics. cvaponion.  
recovery fumaccr;. l imc kilns. brown sicck washing. and 
condcnsaic sfripping. Th: TPS r:quimmcnu. arc thai cmissions 
from cmission poinu from thcsc dcsignaicd a m  must mtt t  a 
marirnum conccnuaiion of 5 ppmv. and ihar H2S cmissions 
from smcli dissolving sysicms k limiicd io 0 . 0 1 6 g d k g  or O . O j 3  
Iblron of black liquor solids. 

voc R A a  Rquurmcnrr 

Thc Androscoggin mill. by v im:  of i ts location. is in an =:a 
designarcd as an 'incomplctc d a u  ozonc non-amainrncni a m ' .  
TIC VOC RAm rcquimmcni undcr Tiilc I of thc CAAA is 
appl iublc  io thc Andmscoggin mill. sincc thc mill's bwual 
VOC cmissions cxcccd 36 mciric ions (40 ions). H o w ~ c : .  
Scciion 3 of fhc Mainc DEP Chapicr 134 rcplarion suics  thai 
faciliiics subjcci io Chapicr 134 for which €PA proposcs 
Maximum Achicvable ConKO\ Tcchnology ( M A W  by Ma!. 3 I, 
1994 do nor havc io comply with any RACT dcadlincs cxc:pi 
as rcquircd by MACT. Sincc E P A  has alrc3dy promuleaicd 
drab MACT ru les  and sincc IP plans io c o l l i i  and control 
HAP cmissiom from MACT rriaicd cmission poins.  as par; of 

"JLC gas cmission control sysrrm. and m:ci rhc h t . i c T  

rcquircmcnu. DEP has confinncd lhai V o c  rules and 
dcadlincs do noi apply to h e  mill. 

h i g n i f c u  Activit ia 

hlainc DEP rcgulaiion 06-096. Chapicr 115. 'Air Emission 
Liccnsc Rcgulaiions' dcfincs thc insipnifiunr activitics rhat do 
noi conuibuic towards thc calculation of iota1 cnusiurs for 
pcrmiiiing purposcs. Insignifiuni aciivirics includc 'missions 
with any single hazardous air pollurani lcss rhan 45.5 kjlognm 
(100 pounds) pcr ycar. or lcss than thc dc minimis lcvcls 
cstablishcd by EPA in CFR Pan 65 Subpan B. whichcvt: is 
Icss. or any combinarion of such HAPS of less than 45.5 
kilograms (100 pounds) pcr ywr' .  Parsons E5 used this 
dcfiniiion or 'insignificant activiiics' as a criicria io cvaluaic 
cmission point caicporizxiion (sourcc dcfinirion). 

. .. . Y .. . 
National Emission Smxta& for 'jROpxa3 WCT 
RUlO) 

Naiional Emission S u n d a d s  for Harardous Air Pollula~rs 
(XESHAPs) havc k n  proposcd (draft) for Ihc Pulp and Papc: 
Indusiy SOUKC Caicgoy undcr authorie of Scciion 112 ( d )  of 
the Clcan Air Aci as amcndcd in 1990. Thc sundards arc 
includcd in 40 CFR Pan 63 Subpan S. and arc applicablc io rhr 
pulping componcnr. blcaching componcnr. and pm:ss  
wasicwaicr componcni asscciaicd with thc producuon of 
chcmiul  pulp from wood. including knfi .  soda. sulfiie. or s:xi- 
chcmic3l proctsscs. For Ihc purposc of thc 40 CFX P a n  6 5 .  
thc dcfiniiion of a SOUK: Cairgory is comprised of Pulping. 
Blcachine and Wasicwatcr Componcnu (prior io any t rcayncni )  
ai a mill. o r  in combinxion. 

Hazardous Air Pollutanu (HAPS) arc thc 189 compounds u-nicn 
arc included in L ~ C  C l a n  Air ACI Tiilc I11 list of HAPS and 
which arc io k rcpulaicd undcr h c  proposcd M A C T  Rulcs. 
Thc proposcd rules csublish HAP rcduciidn lcvcls and coniml 
icrhnologics. Thcy also spccif? prcccss arcas within Ihc Sourc: 
Caiceo? whcrc rhc pmposcd rules arc not applicabl:. and 
cslablish maximum allowablc cmission Icvcls. Individual 
miss ion  poinu ihai cmii lcss thcn thc maximum allou.ablc 
Ic~.cIs arc cxcmpi from collmion and conml purposcs. 

For ihc Pulping componcni. h c  followinp cmission poinu would 
not bc rcgulaicd ar all: 

I) Caicsorical cxcmption of cmissions from dcrkcrs 3 r d  

scrctns  
2 )  Emissions from any cncloscd cmission unii which 

maintains cithcr: 
* a gas flow of lcss ihan 5 s fpm (0.18 scfm). or 
* l o u l  HAP miss ion  raic Of lcss than 0.23 k y h r  (0.5 
Ib/hr). or 
* iou.1 HAP :mission raic of  lcss ihm O.ooO91 kg (O.CO? 
Ib) pcr  0.91 mc2ic ions ( I  ion) of ADP 
Emissions from any unit whcrc lotdl HAP load, inio rh: 
unii from bo01 pu lp  liquor and wasicwarcr s t rcxns  is 
lcss L+W O.MS kg (0.1 Ibl p a  1ooO kg o i  riD? 

3) 



Thc &la rcquiri c l ~ l o s ~ r c  and vcnring of all mission points. 
and provision of control dcvicc for a minimum of 98 % HAP 
dcstruciion cfficicncy. Incincraiion technology appcan to k 
lhc prcsumptivc MACT for lhcw cmissiow. 

For lhc Bleaching componcnr. cmission points which cmir lcss 
h a n  5 s l p m  (0.18 wfm)  gas flow rate. or 0.23 kglhr (0.5 Iblhr) 
or 0.W1 kg (0.002 Ib) per ADTP of HAPS. arc cxcmpi from 
conirols. Othcrkiw. all rcpiaicd emission points arc rcquircd 
Io havc cnclosurcs.'and vcni into a conuol dcvicc h a t  would 
achicvc minimum of 99 5 d u c r i o n  of H A P S .  

F o r .  lhc Wasrrwawr componcni. 'lhc following cmission 
pointslsuwms would nor bc rcgulatcd: 

I) 
1) 

Bluching caustic and acid ~ w c r s  
Wastcwaicr sircams wilh a flow of l a s  than 0.01 fpm or 
which havc less 500 me/! (ppmw) of HAP conccnuaiion 

Thc R u b  for thc wastcwatcr componcnr in gcncral includc: (a) 
cnclosurcs for opcn Y w c n .  crcnchcs. pump sumps. 
impoundmcnrs. open manholcs. tanks. CIC.. and @) control 
rcquircmcnts of thc cmissions similar IO lhosc of thc Pulping 
Component (98 7. rcduction of HAPS). Fupitivc cmissions 
from wasicwarcr SOUKCS and &ec cquipmcnt is to k lcss 
than 500 ppmv above background. 

Ilgulamry Appliability D c % M o n  proc+dun 

7hc appliwbility of cach of thc 3 b v c  applicablc rcgulations to 
cach cmission point was cvaluatcd in icrms of two basic cntcria,  
as follows: 

a )  Is  lhc panicular cmission point or unit l o c ~ t c d  in J 
p m r s s  a r u  or SOUKC Catcgory which is covcrcd by lhc 
applicablc rcgulauonis)? 

Is lhc maximum cmis ion  ratc from an cmission point 
which is lccatcd in an applicablc p m c s s  arc3 or Sourr: 
Catcgory grcxcr  than thc maximum allowablc cmission 
Icvcls undcr thc appliwblc rcgulauon(s)? 

b) 

!I ihc answers ro both of lhc above qucstions arc ycs. lhcn ihc 
mission point is rcquircd io bc collccrcd andlor controllcd 
undcr thc applicablc rcgulaiion. Olhcwisc.  lhc cmission point 
was considered to bc cxcmpt from lhc collection and control 
xquircmcnls of thc applicablc rcgulations. 

R5SSlONS L " T O R Y  EFFORT 

Scocral Approach 

Th approach to Ihc idenrifiution and charxrcrizaiion of ihc 
:mission points c3n bc summarizcd as follows: 

Mill-widc ficld vcrificauon of the location and physical 
chancmisiiu of all miss ion poinrr and units. Thc 
inilia1 invcntory list included 'p- vents. as wcI1 as a 
panial list of vcnts associated with cccupauoml 
vcniilation. cmcrgcncy and safcty vcns.  as wcll as vcnts 
from non-pmccss a t u s .  and fugitivc SOUTCJ. 

Bascd on cnginccring cvaluaiion of cbc initial vcni 
listing. rhc invcntory list was roncd into w ~ c r a l  
dcrignations. and a l i s  of candidaic SOUKS for cbc 
H V L C / M A m  collcciion and d m u i o n  s y m  was 
dcvclopcd which consisted of 'proctu'pracss vcnts and 
fugitivc crnission points. Thc list uas c v d u a t d  to 
documcnr rhox crnission points which wcrc of minor or 
inrignificant in narurc. hascd on cmission M i m a t t s  
prcparcd by appliwtion of fundamcnul cneinccring 
principlcs. or publishcd cmission factors. 

Thc pmccss crnission poiny . .wcrc  cvaluatcd and 
characicrizcd in t c m  of volumckc  gas flow nlcs and 
TI'S. VOC. and HAP diwhargcs. Each cmission point 
was confirmcd in r c m  of its applicabilic of cach of lhc 
TRS and MACT replat ions in regards io thcir collcciion 
and control rcquircrnenu. 

IP  subscqucntly reduced rhc numbcr of cmission paints 
on thc list by working wirh lhc mill's SOUKC Rcduction 
Task Tcam to dctcrminc which cmision pints could 
havc thcir missions mluccd or  climinatd.  This cffon 
multcd in a significanr reduciion in Ihc ovcnll numbcr 
of cmission points rcquiring collcciion and dcruuction. 
Thc lis1 was thcn dividcd into two lists: (a) a list of 
cmission poinrs requiring col lc t ion and r rcamcnt by 
January 1996. and @) a list of cmission points 10 DC 
collccicd and conuullcd by 1998. 

In preparing cmissions csiimatcs for Ihc p m s s  ai=. cxining 
cmission factors for TRS. VOC. and HAP cTissions wcrc 
utilizcd from pari, on-siic (Androxoggin , mill) tun. LUIS 
conducicd at olhcr IP bluchcd kraft mills.'and SOUK: rating 
p r o e m s  conducicd at othcr mills by thc N a i i o d  Council on 
Air and Strcam lmprovcmcnr (NCASI). In somc cays. 
cneinccring principles for calculating cmission paint 
charactcristics wcrc also uscd. Screening tcsts w r e  conduc::d 
and thc data was utilizcd ro calculatc cmission factors w h c x  
rhcrc wcrc no appropriaic cmission faciors. 

EhflSSlON POINTS SELECTED FOR C O U l C n O N  W D  
CONTROL 

Bascd on thc two lists of c m i i o n  points dwclopcd by IP's 
Sourcc Rcduction Task Tcam. thc projcct was dividcd into in0  

phases. Phasc I is ihc insrallaiion and opcraiion of a collcclion 
and dcstruciion sysicm for all HVLC gas cmission poinu 
conlaining 5 ppmv or grcatcr Of TIU by lanuan. 1996 to satisfy 
thc TRS rcquircmcnts Of thc Town of  Jay and thc 31lainc DED. 
Phasc I I  is thc installation and opcraiion of a collczion and 
dcstruciion sysicm for a l l  LfAff gas cmission poinu carainine 
0.5 nounds pcr hour flblhrl or grcatcr of mcthinol. 



n e .  lis8 of  HVLC gas crnission points containing 5 ppmv or 
grcircr of TRS which are included in Phasc I arc shown i n  
Tablc 1. The lisi of MACT gas cmission poin!S conraining 0.23 
kg/hr (0.5 Iblhr) o r  s r cxc r  of mcrhanol which ar: included in 
Phasc 11 arc shown in Tablc E. , 

DESIGN CRlTERlA FOR HMC GAS COLLECTION 
SY STE?? 

Thc Phasc I HVLC gas collcciion sysrcm willcollcci gases from 
rhe dcsignaicd cmission poinu in the A and B pulp mills and 
thc powcr plani. Thesc sysrcms arc indcpcndcnl. tach having 
a dcdiwicd fan. Thc, dvcc  collccrion hcadcrs will bc cornbincd 
into a sinelc ducr rhar will iranspon rhc HVLC gascs io rhc 
control rcchnology sysicn ai a slighr positivc prcssurc. Air flow 
from h c  various cmission poinu will bc rcsrricrcd via dampcrs. 
oriilcc plarcs. and valvcs in ordcr 10 propcrly balancc rhc 
s?srcm. The csiimarcd volumcric flow ratc of rhc Phasc I 
cornbintd HVLC gas cmission poinu is 850.000 s f p m  (20.00 
s c M  a i  a icmpcracurc of 65°C (150°F). A process flow 
diagram of Ihc Phasc I HVLC gas collcciion sysicm is  shown in 
F i p  1. 

In ordcr io minimizr !he ovcrall HVLC gas volumcrric flow m e  
and rhc sizing of rhc associaid collcciion syslcm. IP's Source 
Rcducrion Task Tcam cxamincd dcsign flows at various point 
and fugiiivc sourccs and minknizrd air  inliluarion via rcpairing 
faulry scals and gaskru on vcsscls. improving h c  scaling of 
exisling hoods on h c  brownsrock washcrs. providing morc 
cificicni hoods on rhc s c c o n d q  hone r s .  and installing lids on 
sampling pou. For a numbcc of  sourccs. rhc amount of vcnring 
is dcpcndenr only on rhc changing condiriom wirhin thc vcsscI 
such as a rising liquid I c w l  or i n c a c d  rcmpcraiurc. In many 
insunccs. vcsscls arc inrcrdcjxndcni on rhc proccss so hi an 
incr-sing liquid IcvcI ai on: locaiion is balanced by a 
drrrcasing IcvcI ai anoih::. Tnc HVLC gas collcciion sysrcrn 
dcrign basis was conscrvarivc in rhai ii assumcd maximum vcsstl 
fill raics ar pcak operaring rrmpcraiurcs ai all sourccs. 

Since many of ihr HVLC gas sourccs h a w  normal rcmpcrarurcs 
in the r a n g  oi'80-90"C and arc sarunicd with warcr vapor. 
condcnsarion formarion due 10 rhc erposcd vcnr piping ncrwork 
was a considsniion. Thc vcni piping layoui wil l  bc dcsigncd io  
providc adcquaic slopc for drairagc. low point drains. and mist 
climinaion 10 minimkc condcnsar in rhc gas collcciion sysrcm. 
Insularion and h:it tracing will bc providcd as rtquired 10 
mainrain safcry and opaaiing r:liabiliry. 

Thc T X  compounds are noxious and havc a v c ~  low L'ucshold 
Of odor deiccrabiliry. resulring in h c  nced for additional H,S 
moniiors io be insialled along wilh adcquarc vcniilarion io  
cnsui: opcraror saieiy in ~ h c  tvcni  of an upset condition. 

T h c  HVLC :as colleciion systcm will bc d e s i p c d  10 open[: 
such h i  ih conzenir3rion oi  L% TRS and VOC comooncnu 

wi l l  k bclow rhc Iowcr explosion limir (LEL). LEL and oxygen 
monirorine insirumcniaiion w i l l  bc inrcrlockcd io  ihc HVLC gas 
collection sysrcm 10 auromarically vcnr rhc ?arcs ii rhc L E 1  is 
cxcrcdcd. 

S T R A T E G I E S  FOR C O N T R O L  T E C H N O L O G Y  
SELECTION 

Due io rhc vcry right compliancc schcdulc. rhc conirol 
rcchnologics cvaluarcd focuscd on 'cnd-of-pipc' abarcmcni 
rather than proccsz modificaiions at rhc sourccs. This was du: 
Io rhc faci [hat any proccss modifiwiions would havc to bc 
cvaluarcd as LO rhcir porcniial impact 10 pulp producrion. 
qualily of  thc final papcr products. and porcniial changes io 
cusromcr spccifiwriom. T h c  iimc rcquircd for ihis cririul  
cvaluaiion did nor coincidc with rhc compliancc schcdulc. 

T h c  conirol rcchnology alrcmarivcs~.~cvaluaicd focuscd on 
available rhcrmal desirucrion icchnoio~ics.. For a panicular 
tcchnolo_e?. o r  dcvicc IO bc considcrcd. i r  had 10 provid: 2 

minimum thcrmal dcsrruciion cfficicncy of 99%.  0.5 scconds of 
rrsid:ncc h e .  and opcraic ai a tcmpcrarurc of 615°C 
(I.5W'F). Based on [his criicna. fivc rhcrmal dcsuuciion 
rcchnologics wcrc cvaluarcd for rhc dcsiruction of TRS. VOC. 
and H A P  cornpounds associarcd wiih rhc HVLC gascs., The 
fivc rcchnologics includcd: 

a n  cncloscd narc 
* dirccr-flam: rhcrmal oxidizcr with a qucnch chambc! . rccupcniivc rhcrmal oxidizcr 

catalyric oxidizcr 
rcgcncraiivc rhcrmal oxidizcr 

T h c  cvaluaiion assumcd rhar ihc cxisiing p o w :  bojkrs 'wcre no1 
suiublc as an alicrnarivc. 

Thc basic diffcrrncc berwccn rhc dirrct-flamc. rccupcrriivc. and 
rcgcncraiivc rhcrmal oxidarion sysicms is +c ability of cach 10 

rccovcr hear energy. Dircrr-flamc rhcmal  oxidirrrs allow no 
cncrgy m o v c r y .  Rccupcnrivc thermal oxidation sysrcms use 
hcar cxchangcrs which rccyclc hoi fluc Xascs luvine ihr i h c m d  
oxidizrr 10 prchcar rhc incornins gas srrcam. rhus providine k 3 i  

rccovcry cfficicncics bc!wc:n -10 2nd 70%. Rcgcn:nrii,c 
thermal oxidizcn havc hcar rxovc ry  cfficicncirs as h i e h  as 95% 
wirhoui thc usc of hcai cxchangcn. 

768 / 7.2, P?! Proceedings 

T h c  sclccrion crircria includcd: (1) capiul COSI. ( 2 )  annu31 
opcraring cosr. (3) thcrmal dcsiNcrion cfficicncy. ( 4 )  sysrcm 
xliabiliiy. (3 opcniing simpliciry and flcxibiliry. and (6) f ue l  
consumplion. A summa? of rhc compamivc capiul 3nd 
Opcraring Cosu of rhcx  rhcrmal dtsiNciion Icchnologics for a 
850.W s f p m  ( 3 0 . 0 0  scfm) sysicm arc prcscnicd in  Tablc m. 
Thc cncloscd narc was no1 included in {he cost comparison 
bcc~usc  of iu high fucl consumprion. margin& dcstruclion 
c~pabi l i iy .  and incomparibilir). wiih a dowmrream rc rubbc  
sys1cm. 



As shown in rhc comparison in Tablc 3. ihc rcgcncraiivc 
thcrnial oxidircr (RTO) is ihc most COS1 c f f c i i v c  alicmativc for 
thc thcrmal desirucrion of HVLC gases for. his application. 
Thc RTO Gill providc opcnting flcxibility with a 4 io 1 
turndown ratio. and willbc of modular. design. ihcrrby allowing 
fuNr  cnpansion and rctrofil Of its VOiUrnCIxiC capaciry. 

. .  

DESIGN CWIERIA FOR SF3-ECED COKIXOL 
SECHNOLOGY 

Rcgcncrativc thcrmal o x i d k r s  (RTO) uiilizz ccramic bcds a5 
ihc h u t  iransfcr mcdia. As p a n  of a cyclic proccss. thc 
incoming gas w c a m  passcs through a hot bed of ccramic 
rnaicrial which simultancously hcals rhc incoming gas and cools 
ihc bcd. From rhis bcd. thc gas cnicrs ihc combusiion 
chambcr. whcrc it is oxidized. Trcaicd gas lcaving ihc 
combustion chamber passcs ovcr a second bcd. which is hcaicd 
by rhc c loncd  gas. and simultancously cools ihc air  s t r u m .  At 
rcgular inicrvals. h e  proccss flow is rcvcrscd. AS ihc proccss. 
sircam passes ovcr Lhc frcshly healed bcd. i i  is hcatcd. Thc 
RTO syricm will include dual c-rarnic paniculatc filicrs ahcad 
of ihc RTO io allow co l l c t ion  and burnoff of paniculatcs whcn 
ncccssary. and a packcd towcr scrubbcr aficr thc RTO for 
conirol of SO: cmissions. A pmccss flow diagram of ihc RTO 
sysicrn is shown in F i V  2. 

Thc RTO sysicrn will bc dcsigncd for 99% ihcrmal dcsiruciion 
of TRS. VOC. and HAP compounds. a minimum of 0.5sccond 
of  rcsidcncc iimc. an opcraiing icmpcrarurc of 871'C 
(1.600'F). and a ihcrmal cificicncy of 95%. Thc RTO will bc 
sized io handlc a dcsign maximum inlcr HVLC gas flow raic of 
1.13s 1CPalpm (40.000acirn). ai 65.S*C(150eF) SaNntcd wiih 
waicr vapor. and containing 3.2 x 10' Joulcs pcr hour (3 x IO' 
BtuIhr) hear conicnt. Propanc gas will bc uiiliztd as stan-up 
and auxiliarj fucl. 

The packcd iowcr scrubbcr willbc dcsigncd io rcmorc 91% of 
ihc SO: emissions using a sodium hydrosidc (NaOH) solution 
as rhc scrubbing mcdium. 

LlCENSLNGPERIMTITNG APPROACH 

A major rcgulaiory hurdlc 10 ovcirornc was obtaining ihc 
nccasary rcgulatory approvals io consiruci and opcraic thc 
pcoposd Rcgencniivc Thcrmal Oxidizcr (RTO). sincc thc 
RTO will bc a source of air cmissions and. as such. is subjcci io 
applicablc Siaic of Mainc and Town of Jay liccnsing and 
pcrmirting programs. Spccifically. ii was ncccssary to satisfy 
rcquircmenls of Chapicr 115 (Emission Liccnsc Rcsulations) of 
ihc Mainc Dcpanrncni of En\,ironmcnial Proicction (DE?) 
tlurcau of Air Qualily Conirol as W C I I  3s Town of  Jay 
rcquircmcnls conrained in Chaptcr 13 (Air ?olluiion) of Ihc Jay 
Envimnmenral Control and Improvcmcni Ordiruncc. 

Both xts of qula i ions  conIain rcquircmcnts for 3ir qualily 
modeling analyws io cnsurc that applicablc ambicnt air qualily 
standards a d  air quality incrcmcnts will k pmcrved.  Civcn 
thc c o m p l u  icrrain xning of thc A n d m a g g i n  Mill. rhc 
cxistcncc of many signifiwni cmission sounes ai thc mill and at 
nurby oif-siic facilitia. rhc rxed to satisfy mstriuivc Maine 
Ambicn: Air Quality Srandards (MAAQS) and rhc mrmw 
margin of compliance which had been pralictcd in zcmc 
prcviou modcling analyses. modcling rclaicd comidcraiions 
playcd a cznirai rolc in forging thc basic liceminglpcmiuing 
approach. Following discussions with rcpmcnta i iva  of DE.?. 
thc Town of Jay. and thc US Environmcnral Proiccuon Agcncy 
concerning a widc rangc of possiblc l icensinglpcdaing 
appmachcs. thc following s u a t c g  was s c l o t d  and p u r n t d .  I i  
was d s i d c d  io minimize thc poicniial rcgulaiory burdcn for ihc 
projccr by cnnrring hat rhc patcntial io cmii of rhc s c l u t d  
control systcm would fall below dcfincd significant cmission 
ralcs which would subjcci the projcct to Prcvcniion o i  
Significani Dcicriomion (PSD) rcquircmcnts. 

c ...... .. . - 
The advanugc of his approach was-that rhc pro jc i  was fd 
from a widc rangc of analytical and monitoring rcquircmcnrr as 
wcll as morc cxITmivc rcvicw rcquimmcnrs which would likc!y 
havc jcopardizcd criuwl scheduling consirainu for rhc projcc:. 
Thc approach also subjcctcd thc projcci io l a  oncrous analysis 
q u i r c m c n u  and Ius rcsuictivc limits wirh regard to allovablc 
impacts in proiaicd Class 1 arcax. 

Thc basic modcling approach was similarly dcsigncd io pmvidc 
rhc clwrcsi and fastesi path to rhc dcsircd rcgulaiory approvals. 
Thc basic modcling approach was prcdicatd upon 
dcmonsiraiing through appmrcd  air  qualiry mode!ine 
p m e d u r c s  thai Lhc proposcd RTO would have predicxd 
impacts which wcrc always 1 5 s  &an sixnificani impact ICVC!~ 
cstablishcd for crircria air pollulants. A dcmokiraiion of 
insignificant prcdictcd impacts for thc pmposcd RTO l a r y ! y  
avoidcd rhc nced for additional modeling analyscs. I n  
panicular. thc projcri was frccd fmm thc rcquircmcni for  
cxicnsivc modcling, analyscs which would. havc n c d c d  io 
inciudc othc: mill cmision sources and numcdus  off-siic SOUIIES 

ai orhcr faciliiiu io dcmonsrraie wmpliancc with ambicnt i i r  
qualiry standards and air quality incmmcnu. 

Thc basic modcling a n a I y 5 ~ ~  wcrr conducicd using approvcd a i r  
quality dispcrsion mcdcls (ISCZ aqd RTDM) with a m:ni 
5 - y u r  mctcomlogical data basc ascmblcd  from on-six and 
off-siic data s o u ~ c s .  lmpacu of ihc proposcd RTO wc:: 
prcdictcd ai a field of ovcr 1300 m c p t o r s  covcring Class iI  
a r m  surroundins ihc mill as wcll as four Class I arcas in  
Mainc. Ncw Hampshirc. and Ncw Brunswick. Modcline 
analyscs wcrc conducicd in accordance wirh applicablc guidancr 
and rcquircmcns pmvidcd by and ncgoiiaicd wirh rhc DEP and 
Town. 



Sincc thc vdumc of gases to bc rrcarcd by thc RTO had nor 
k n  finalized a i  rhc timc whcn lhc appliwlion was submilred. 
thc modcling considered two basic opcrating cascs 10 span the 
n n g c  of cxpcctcd maximum volumetric flow ratcs during 
normal opcrarion 0.99 x I@ 10 1.13 x 10' aPpm (35.000 ro 
40.030acfm). Additional cases wcrc also cxplicirly modclcd to 
account for lowcr volumcrric flow ram 283 .000a fpm (lO.Mx) 
acfm) cxpccccd during some shon-rrrm smn-up SCCMrios. 

The modcling succcsfully dcmonsrnrrd insignificanr prcdicicd 
impacs from thc RTO. Howcvcr. thc DEP and Town imposed 
a fcw additional analytical rcquircmcnts duc I O  thc rcsults of 
prior modcling analyxs for S O U M  in thc lay area. That prior 
amlyset had prcdictcd narrow margins of compliance with 
shon-rrrm SO: MAAQS and shon-rem incrcmcnts for TSP in 
a fcw wclldcfincd gcognphical a m .  In ordcr to sar is fy  lhcsc 
additional rcquircmcnts. some additional analyses wcrc 
submitred. Thcsc ixludcd a rcvicw of prior modcling results LO 

dcmonnrarc lhar an adcquatc margin with rcspccr IO s h o n - r e m  
SO: ambicnt standards did. in faci. cxkt when prcdiclcd impacts 
asscciatcd with earlier proposed. bur ncvcr pcrmincd. emission 
inCWcs  wcrc rcmovcd from modcl rcsults. In addition. 
supplcmcntal ~ M I ~ S C S  of thc proposcd RTO wcrc submirtcd [a 
demonstiarc ha t :  ( I )  prcdicrcd shon.tcrm impacts of TSP ar a 
fcw m-prors of conccm wcrc sufficicntly small that lhc 
incrcmcnl would nor bc jcopardizcd: and (2) prcdicrcd 
shon-term SO, impacts of rhc proposcd RTO werc s r i l l  
imignificanr whcn modclcd using an carlicr 5-year 
mclcorological dam base. Thc modcling was conducrcd and 
submiucd in timc IO suppon thc license and pcrmir applicarions 
for rhc p r o p s 4  RTO. 

SUMMARY 

I. The H'JLC gascs arc chancrcrizzd for TRS. VOC. and 
Emission sourccs prioririzcd for rwo HAP compounds. 

phasc collczrion and control strategy. 

A rcgcncrarivc thcrmal oxidiicr rcchnology was sclccrcd 
for cosi-cficcrivc control. 

Thc projccr will sarisfy TILS. VOC WCT. and M A C T  
rcquircmcnu. 

PSD pcrmiriing was avoided as pan of rhc pcrmiuing 
smrcgy. 

2. 

3. 

4 .  
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A PULP MILL SOURCES 

B r o w  stock Washer and Secondary h o t t e r  

No. 1 Seal Tank 

NO. 2 Seal Tank 

Oxidation Sump 

Knol Drainer 

Floor Drain Collenion Tank 

Screen Chesl 

Oxygen Delignilicaiion 

B PULP MILL SOURCES 

Rotary Drainer 

Diffuser 

Diffuser Filtrate Tank 

Screen Chest 

Uno1 Tank 

Parshall Flume Vent 

Unscreened Slock Tank 

POWER P U N T  SOURCES 

No. 1 Boiler Mix Tank 

NO. 2 Boiler Mix Tank 

w. Prevpilalor Mix Tank 

E. Precipitator Mix Tank 

E. Economizer Mix Tank 

52% Black Liquor Tank 

53% Black Liquor Tam 

Total 

IACiMl  

11000 

1 1 M )  

(ACiMl EMISSION POINTS LIST 

Green Environmental Slack 
Weak Liquor No. 3 

Weak Liquor NO. 4 

68'6 Black Liquor Tank 

Strong Black Liquor Tank 

Black Liquor Tank on Hill 

23000 
150 
150 

250 

250 

1 

4 

300 
300 

300 
300 

250 

250 

I Total I 24800 

199s iniernarional Environmenrai Conference proceedings 
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sUMUARY Of COUPARealNE COSTS FOR lHERM4L DESTRUCTION TECI(NOL0GIES 
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INDUSTRIES T H A T  USE 
SMITH OXIDIZER 
SYSTEMS. 

Converting: tlexographic, 
rotogravure, heat set web 
oiiset. coating. laminating 

industries: pharmaceutical. 
chemical. flxorliragrance 

applications: automotive, 
appliance, architectural 
products. furniture 

I Plastics: automotive 
I Coatinglmetallizing 
I Xletal,decorating: can 

making, coil coating 
Textile: ivall coverings 
Composites: semi- 
conductors, printed circuit 
boards. fiberglass 
impregnation 

rn Bakery 
I Food processing 
m And many more 

Chemical process 

rn Paint finishing 

CORPORATE OFFICE 
2837 Ea61 Cedar Street 
Onlano. Calilornia 91761 
PHONE (714) 923-3331 
FAX (714) 947.2006 

EASTERN REGIONAL OFFICE 

P.O. B O X  359 
Broomall. PA 19008 
PHONE: (215)356-5652 
FAX: 1215) 356-0286 

MIDWESTERN REGIONAL OFFICE 
P.O. BOX 661 
Geneva. IL 601344561 
PHONE: (708) 232.0400 
FAX. (708) 232.0428 

LICENSEES: 
Europe 

' 1990 BR20592110M 



BUY ONlYTHE HEAT 
RECOVERY YOU 
NEED. 

The quantity 01 heat 
available from solvents in 
your process exhaust is a 
very important consideration 
when you select how much 
primary heat recover) is 
needed lor optimum iuel 
eificiency. Since Smith offers 
both regenerative and 
recriperative systems, we can 
provide the optinrum 
amount of primar) heat 
recovery to minimize your 
operating costs under a wide 
range of process conditions. 
Depending on the solvent 
loading. choices can range 
irom no pr iman heat 
exchanger lo a maximum 
95% thermal eiiiciency. We 
will help you select the most 
cost-efiective heat recovery 
system for pour process. 

Heat Exchanger Selection Criteria 

95 90 85 80 70 60 50 
% HEAT RECOVERY 

REGEN RECUP 
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. THE IDEAL SOLUTION. 

Smith rrgencraliie oxidizer 
s)slems are the ideal  solution 

RUGGED FLOW 
VALVE SYSTEMS YOU 
CAN COUNT ON. 

when: 
You need more than SO'::, 
thcrnwl ciiicienry 
I'rocess ehaust tlasx,s 
cannot hi. reduced 
\'oC concentrations are low 
and ai r  tlow arc high - up 
to 400,000 SCFhl. or 
higher 
Your process exhaust 
contains halogenated 
hydrocarbons and other 
corrosive VoCs 

and some energy can hc 
"csported" from the 
oxidizer ior steam Senera- 
tion, thermal fluid healing. 
absorption chilling, CtC. 

You h a w  high \'oC loading 

S m i t h  iirOrpOr.7lC5 

hydraulic. clectcic and 
pneiinmtic hcwy-duty 
valves designed for high- 
\'@C destruction 
eiiiciency. Our nniqw flow 
control valve system (inlet. 
nutlet a n d  purge) cniitrnls 
the air flow i n t o  a n d  imm 
the heat e~changer 
canisters. Tandem operatin; 
valves stabilize a i r  flow and 
preven! surges. \%en you 
require exceptionally high- 
VOC destruction eiiicienc! 
andlor odor elimination. a 
valve system providing ior 
zero process-to-process 
l e a h a ~ e  is incorporated. 

SMITH consisrently achieves over 99% d. 'SiiU::iOn 

efficiency 

SMITH SYSTEMS 
PROVIDE OVER 99% 
VOC DESTRUCTION 
EFFICIENCY 

Smith's un ique patented 
purge design and l o w  
leakage ~ a l v e s  routinely 
result in systems providing 
over 9951 \rOC destruction 
efficiency - considcred by 
the El':\ the highest ever 
achievcd for regcneralive 
thermal oxidizcrs! The 

Ouanriry and configuration oi 
ceramic media are varied to 
provide thermal efficiencies of 
up 10 95%. 
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SELF-CLEANING BED WORKS GREAT WHE.N ' 

SYSTEM. THE HEAT IS ON!  
When orpinic p>rticuIate 

("aerosul") is contained in 
the process exhaust, i t  may 
deposit on the p x k d h e d  
heat transfer surlxes.  A 

At I,-LOO"F. t o  2,OOO"F.. 
the refractory system is not 
important, it's ~ , i l i i l .  Smith 
has heen designing and 
installing reiractorv systems 

A regenerative thermal 
oxidizer is a device that uses 
heat to hum unwanted pollu- 
tants, such as VOCs. ai; toxics, 
and odors, at high lemper- 
atures of 1,400'F. to over 
2,OOU F. To s a w  fuel. these 
units are equipped with 
ceramic-picked bed-type 
regenerative heat exchanger 
canisters to recover valuable 
heat generated during oxida- 
tion to preheat incoming 
process gases. 

HOW DOES IT WORK? 
VOC-containing or 

odorous process exhaust 
gases enter the system 
passing vertically lhrorlgh 
one or more heated ceramic 
beds (heat exchangers) which 
preheat the gases to almost 
final oxidation tem,perature. 
These preheated process 
gases then enter a combustion 
chamber where the! are lurther 
heated to final oxidation 
temperature and held a t  that 
temperature to achieve high 
destruction ellicienc?. 
Oxidation also occurs in the 
ceramic-packed beds. 

The now-purified, hot 
gases exit this chamher 
through one or more 
diilerent ceramic beds cooled 
in an earlier cycle. Heat from 
the process gases is absorbed 
by these beds before the 
gases exit to atmosphere at 
an outlet temperature only 
slightly higher than the inlet 
temperature. In order to 
ensure high overall 
VOC destruction efficiency, a 
remaining ceramic bed i s  
simultaneously being purged 
of any exhaust still 
contaminated with inlet VOC 
emissions or odors. The cycle 
is repeated alternating 
between ceramic beds for 
heating, cooling and purging. 

Sn 

drafi 
both 

special sell-cleaning leature 
can he incorporated to 
remove these deposits. 

since 1925, so you can he sure 
the technology is there. 
Special long-liie cemni ic  iiher 
refractory insulation in the 
heat eschanger vessels and 
combustion chamber extends 
the l i i e  of the ceramic media, 
niinimizes start-up time and 
reduces equipment weight. 
Special refractory systems are 
used in applications involving 
a corrosive gas atmosphere. 

iiih is experienced wiih 
induced-drah and forced- 

EFFICIENT HEAT 
EXCHANGER BYPASS 
SYSTEM. 

system offers you these 
benelits: 
1 Eliminates the potential for 

temperature stratilication 
1 Protects induced-draft Ian 

and other downstream 
equipment 

1 System responds faster 
1 Simpler to maintain 
1 Valves exposed to lower 

Smith's cold-side bypass 

Our valves are extra hca'y 
duly with oversized shafts and 
bearings designed lor ready 

temperatures access, easy maintenance. 



Large in-house staff of engineers and technicians, including over 

1 Over 700 man-years of VOC experience among top ten technical 
25 degreed engineers 

people 

m Regenerative thermal oxidizers 
Recuperative thermal osidizers 

Direct-fired afterburners 
Secondary heat recovery systems 
Air-to.air heat exchangers 

Catalytic oxidizers 

63 years of high-temperature experience (1,400" to over 2,OOO'F.) 
Over 30 years of VOC fume oxidation experience 

m Unexcelled processtindusty knowledge 
Pioneers and leading experts in capture system technology 
Our cwly business 

rn An innovator in regeneralive thermal oxidation technology 
m Highest recorded VOC reduction efficiency confirmed by the EPA 
I A history of meeting demanding performance requirements 
m Pilot oxidizer to prore process criteria 
I Already meets air pollution standards set by EPA for year 2025 

I Process modifications 
I Capture system design 
I Design engineering 

Fabrication 
Installatiodprocess tie-idstart up  

m Testing (desigdairflowlperfomance) 
m Senkelspare partslhaining 

Total project responsibility 

m \\'e listen to you and understand your 

lf our system is not right for your 

Each unit meets performance 

Excellent, responsire field senice 

process needs first 

application, we tell you 

requirements. or we're not finished 

nationwide 



CONTlN U ING THE PARTNERSHIP 
W I T H  . I N D U S T R Y  

Since 1925 

Smith Engineering Company 
Smith Environmental Corporation 

a memh,o,mc "mEtd"n.ma,m*!pw 


