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AP-42 Section ML
=

- Reference

, Report Sect. ?
SMITH ENGINEERING COMPANY Reference =
SMITH ENVIRONMENTAL CORPORATION
VOG, Air Toxics & Odor Control Systems for Industry

July 26, 1996 .
REPLY TO:

Oca
U.S. EPA | H

mPA
ow

Office of Air Quality Planning and Standards

Emission Standards Division (MD-13)

ECOPY =
Research Triangle Park, NC 27711

E’&m

Attention:  Ms. Penny E. Lassiter
Environmental Engineer

Ladies and Gentlemen: " _

subiect: & 17 /Y zer (RTO) Pricing
Thank you for the opportun ek and discuss activities for VOC
controls in pulp & paper pli : analysis for RTO systems that we
prepared for Laxmi Kesari ¢ - C. Laxmi was interested in this
data for the wood industry Wmere-nm\forcement of VOC emission

regulations.

The RTO system that SMITH recently installed at the kraft mill in Maine was a 20,000
SCEM RTO system that also included a scrubber. Currently, we are actively working on
five proposals for other pulp & 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
pro;ects in this industry and please feel free to call us if we can be of assistance.

Sincerely,

Terry A. Crabtree
Eastern Regional Sales Manager

TACAC

c¢:  Mr. Sam Jacobsson, SMITH, Ontario, CA

Enclosures
EASTERN REGIONAL OFFICE PQ. Box 358 Broomall, PA 19008-0359 (610) 356.5652 FAX (510) 356-0286
MIDWESTERN REGIQONAL OFFICE PO Box 661 Geneva, 1 60134.0661 - (708) 2320400 FAX (708)' 2320428
SQUTHERN REGIONAL QFFICE 13700 Veterans Memorial Houston, TX 77014 (713) 893-3792 FAX (713) £92-€582

Suite 237
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TABLE 1A COMMENTS:

2

1 S Cost tigures given ropresent SMITH s scope and project costs for an installed RTO project on a fixed price contract

Project scopercgsts as given are tor complets RTO system designed for automatic unatended operstion.

£

"hs‘tmmcnudoruconu-ols" cost does not inelude vanable frequency drive for ID fan (if required).

L

-, "Installation” costs assume use of open shop labor.
3. Comments on "——-" items, and items shown as $O:
. Dires: Costs:
- “Ductwork/Fire Protecuon”

Spexitic W application/procasysits - generalized estmate not mexningful

. “Painting”
Included in "Purchased Equipment” cost

- “Unlisted Equipment” :
All equipment required for compietz RTO system arc included in costs given
(i
- "Contngeney" B
Costs as given represent SMITIH's contract price. -
b Indirest Costs
- “Pre-Appropriation Expense”
. “Consuling Enginezring"
- “Project Management”
Not in SMITH's project scope (but sez Table 1B where these figures are ineluded)
- Emi=sions Testing
Spezific to project - generalized estmate not meaningful
6. Sez Table 2A for detail on RTO system SCFM equipment sizing and process detail,
7, Materials of Consmruction for RTO altenates for each SCFM equipment sizing:
RTO MATERIAL -
Compencent
“C Stec/Cor-Ten" "Stainless!’
S ot ——
Ducrwork . " \ .
. Inlet MS ss '
- - Purge _ CT 33
- Bumour Rerumn CT CT
- Outlet MS Ms
Medir Beams CT SS
HX
- Hoppers CT Ss
- Canisters MS MS
Combustion Chamber MS MS
MS = Mild (Carbon) Stesi CT =Cor-Ten S8 = Stainless (304)
Suitability:
. "C Stecl/Cor-Ten®

- Relanvely low moisture content procasses (e.g., presses, OSB dryers w/o WESP), Proessses contnining no corrosives.
. "Stainlcss”

Relatively high moisturc content processes (¢.g. with WESP upsteam of RTO, veneer dryers). Processcs containing
corrusives.
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TABLE 1B COMMENTS:

1. S Cost figures given represent SMITH's scope n.nd‘projc;t costs for an installed RTO project on a fixed prics contact

[

Project scopercosts as given arc for complete RTO system designed for automatc unantended operation.

'I.ns‘u'ummtat.ioniconuols" cost does not include vanable frequency drve for ID fan (if required).

Loy

-, 'hsuﬂaﬁon" costs assume use of open shop labor.
3. Comuments on "— items, and items shown as S0:
b Direct Costs:
- "Ductwork/Firc Protecton”

Specific 1o spplication/process/site - generalized estimate not mezningtul

- "Painting”
Included in “Purchased Equipment” cost

- “Unlisted Equipment”
All equipment required for complete RTO sysiem are included in costs given
. "Conﬁ.ﬂgtﬂqf" -4 ‘:r':'-'-

Costs a5 given represent SMITH s contract price,

. Indirezt Costs
- "Pre-Appropriation Expense”
- "Consulting Encineering”
- "Project Management”
Inciuded based on indicated formula (e of TEC).
- Emissions Testing
Spesific o project - generalized estimate not meaningful
6. See Table 2B for detail on RTO systemn SCFM equipment sizing and process deail,
7. Materials of Consructon for RTO altemates for each SCFM equipment sizing:
RTO MATERIAL
Component
"'C Steel/Cor-Ten" ""Stainless”
g -
Duetwork 1 .
- Inlet MS ss
- " Purge CT SS
- Bumout Return CT CT
. Outet MsS MS
Media Beams CT Ss
oy .
- Hoppers CT Ss
- Canisters MS MsS
Combustiog Chamber MS MS
MS = Mild (Carbon) Ste=! CT = Cor-Ten SS = Stainless (304)
Suitability:
. *C Stezl/Cor-Tea"
- Relatively low motsture content processes (e.g., preeses, OSB dryers wio WESP). Processes containing no cormosives.
. *Stainless”

Relatively high moisturc content processes (e.g. with WESP upsoeam of RTO, venesy dryers). Processes containing
corrosives.
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1.

£

TABLE 2A COMMENTS:

Direct Costs - Comments

- "Labor-Maintenanez”

- “Maintenance Matenais”

Equivalent 10 2000 hrsivr at S15/hr. SMITH considers this conservative,

Equivalent to 2%% of TEC (not 5%). SMITH considers this realistie.

- "Ceramic Replacement”

Based on 3 vear life (20%/yr replacsment), Replacement cost tor media SIS/,

s “Utilities”
- “Electmcity”
- "Fuel”

- “Solid Waste Disposal”

Based on disposal of 20% of mediafyr, at $15 per cubic yard disposal cost

. "Annual Testung”

Spexific to application - no data available.

- "Instrument Certfieation”

Spesulic o application - no data available

Indirext Costs - Comments

See ltemn 3 below
Sex Itemn 3 below

Only direct costs are given in Table 24, Sez Table 2B which includes indircet costs caleulated by formulas given,

Proesss Data and Utlities Usage

Dats are summarized as {ollows:

RTO SCFM
ITEM
20,600 40,000 80.000 110,000
*_—
. Process )
-SCFM 20.000 40,000 80.000 110,000
“F 350 330 335 245
-H,0, %v & 26 29 25
-VOC I/hr 32 31 153 133
-Inlet Statie “w.e. 0.0 0.0 0.0 0.0
-Site Elevaton ‘ASL 500 500 500 500
«Operadon:
hrs/yr 8568 8568 8568 B568
wesks/yr 51 51 31 51
RTO Operational Data
-*F Operating 1500 1500 1500 1500
-Fuel MMBTUH net. including 1.0 2.0 4. 6.9
cquipment hear losses
- Electrical Power
AP "w.e.
-Beds 9.0 11.5 11.5 9.5
-RTO 40 4.0 4.0 4.0
~Total 13.0 155 15.5 13.5
-HP All Motors
-BHP 105 230 455 485
Connected HP 205 385 705 705
-KWH 78.2 171.4 339.0 3613
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TABLE 2B COMMENTS:
1.+ Direct Costs - Comments
" -, "Labor-Maintenance" _
Equivalent 10 2000 hrsfyr at S15/hr. SMITH considers this conservatve.
- "Maintenance Materials”
Equivalent 10 2% of TEC (not 5%4). SMITH eonsiders this reaiiste.
- “Ceramic Replacement”
Bascd on 3 vear life (209%/vr replacement). Replacement cost for media SIS/,
3 "Utilities”
- "Electricity” - Sex Item 3 below
- "Fudi” - Sez Item 3 below
- "Solid Waste Disposal®
Based on disposal of 20% of mediasyr, at $15 per cubic vard disposal cast,
. "Annusal Testng”

Sperilic 10 application - no data available.

- “Instument Certitication” REH
Speeific to application - no data availsble -

*

!J

Indireet Costs - Comments

Indireet costs are ealculated by formules given.

3, Process Dara and Utilites Usage
Data are summarized as follows:
RTO SCFM
ITEM
20,000 40,000 80,000 110,600
e P U
. Process : -
-SCFM 20.000 40.000 80.000 110,000
-°F 350 330 335 245
-H.O, %v 44 26 29 25
-VOC Ib/hr 52 81 153 133
-Inlet Static "w.e. 0.0 00 | 0.0 . 00
~Site Elevation ‘ASL 500 500 500 ¢ 500
-Operaton:
hrsfyr 8568 8568 8568 8568
wezkshvr 51 51 51 51
. RTO Operational Data
-°F Operating 1500 1500 1500 1500
-Fuel MMBTUH net, including ' 1.0 2.0 4.1 ' 6.9
cquipment heat |esses
- Electrical Power
-AP "w.e
-Bexds 9.0 115 115 9.5
-RTO 40 4.0 4.0 4.0
-Total 13.0 155 15.5 13.5
-HP All Motors
-BHP 105 230 455 485
_ ~Connected HP 205 385 705 705
-KWH 782 1714 339.0 3613
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SMITH regenerative thermal axidizer (RT0) systems are custom-designed to themmally conve
. Rollutant-laden pracess exhaust streams into a harmless combination of C0: and water S|
RIGs are an ideal solution for controlling VOC {volatile organic compounds), air toxics, and ¢

Meets or exceeds compliance. SMITH RT0s achieve destruction/ramoval efficiency (DRE)
*: . requirements as high as 9%+%. Designs for cantrolling GO and NOx emissions are avaiable,

Affordable. SMITH RT0s are designed with innavative features to reduce capital, freight,
Installation, operating and maintenance costs. ’

-

gg‘r' R : o ﬂeliable.smmusesanangaingFaiiumMade Effects Analysis (FMEA) program to design
: : % systems to minimize unscheduled shutdowns. You optimize praduction,

Turnkey. SMITH will provide total project responsibility from emissions evaluations, assistang
" in permit process through design, fabrication, installation, start up and performance testing a
- - permanent total enclosures (PTE). Your needs are met through single-source respansibility.




Capital
Costs

Operating
Costs

Maintenance
Costs

Learning Curve
Costs

o e ot e a2

”Maxl_mlze Uptime & neduee Operating Costs.

RTO size is governed by your process air flow, SMITH per-
forms air volume reduction studies to reduce RT0 size and
costs. SMITH RTOs are available in a compact design for
flows up {0 40,000 scfm. Supply and exhaust ducts are
located undemeath the RTO to reduce the system footprint,
maximize shop assembly of components, and cut down
freight and installation costs. RTO designs for large flows

(up to 200,000 scfm) are also available, Forced-draft designs
reduce fan costs (fan operates at cool RTQ inlet).

Save up to 95% of the energy required to oxidize pollutants
(VOCs) with a SMITH RTO. Ceramic heat exchange media
{random or structured packing) recovers 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. For applications using
the SMITH SMART System (fuel gas injection at process inlef),
operating bumers are completely shut down to further reduce
operating costs by 20-25%. NOx emissions are also reduced,

Save down-time costs through immediate service, Call our
toll-free 24-hour hot line (1-800-764-8496) to reach on-call
service technicians within minutes. Immediate diagnostics
begin when access to your oxidizer PLC controls is done via
modem. Remote troubleshooting can eliminate service call
costs. SMITH stocks a large inventory of oxidizer parts for
immediate shipment to you, Don't stop production to wait for
a low-cost part.

Since 1925, SMITH has built high-temperature combustion
systems. The advent of air pollution (VOC) laws in the 1960s
prompted SMITH to focus its 40 years of combustion experi-
ence on developing oxidation technology to destroy VOCs.
SMITH has oxidizer experience with industrial applications
ranging from simple VOC exhaust streams to those containing
silicones, nitrogen, phosphorous and sulfur compounds, con-
densates, halogens and organic particulates, SMITH provides
ancillary equipment upstream and down stream of RTOs
such as concentrators, baghouses, prefilter, ESPs, boilers,
and serubbers.

SMITH has over 70 years of tunkey project management
experience.

Sinew 1928

SMITH ENVIRONMENTAL CORPORATION
2837 East Cedar Street
Ontario, California 91761
Tel: 909-923-3331
Fax: 909-947-2006
& mail: smitheng@ix.netcom.com

(800) 959-5732 sales
(800) 764-8496 service

SMITH Offers More Than One Soluti

SMITH Regenerative Caialpic O«
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PULP MILL INSTALLS FIRST REGENERATIVE THERMAL
OXIDIZER (RTO) FOR TRS CONTROL

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

The mill conducted an extensive investiga-
tion of several control technologies for
HVLC (high volume, low concentration)
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
S0, scrubbing systemn as the most cost-
effective solution to satisfy regulatory
requirements.

This RTO and scrubber system for emis-
sions control' represents the first of its kind

SMITH RTO/SO; scrubber system handles 20,000 ACFM of various emissions )

for the pulp and paper industry, Started up in early January of 1996, the system is performing at levels of excellent conuol efficiencies
for HAPs, VOCs, and TRS emissions. The table below shows the efficiency level at which the system was designed and 1ts actual

performance:

- -..—.-». A...a.&.-‘-& it vﬂ’.-..—h-,

UBBER EMISSIONS PERFO

r-_—q--

£ Dy i e o «..‘;--‘:‘__,L

RMANCE -

DESIGN

ACTUAL

98% DRE

98.5% - 99.2% DRE

98% DRE

99.7% - 99.9% DRE
<0.5ppm v/outlet

97%

<0.1 #/hr. outlet

VINDUSTRA, INC.. Greenville, SC acted as prime contractor for supply and installation of the HVLC NCG TRS abatement system.
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The RTO and scrubber system is handling approximately
20,000 ACFM of combined emissions from various pulp
mill sources.

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

Together with the high energy recoveries associated with
RTO equipment, the system incorporates SMITH's
SMART combustion system, providing for “flameless™
thermal oxidation.

Operation to date has shown minimal fuel usage as the
RTO is operating in essentially a “‘self-sustaining” mode,
using the heat content of the emissions for sysiem operation.

SMITH will continue to benchmark and monitor system
performance to report in future newsletters.

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

Process flow diagram of SO, scrubber and regenerative thermal oxidizer (RTO) system.

foraaddltlonal’*’detalls ‘at any

.._--

Ofat

hefo Ilowmﬁﬁ""oﬁlces'

-V Toll Free (except Canada)
(800) 959 5732-’

SMITH ENVIRONMENTAL CORPORATION

1-800-959-5732 - Sales
1-800-764-8496 - Service

Since 1925 2837 E. Cedar Street - Ontario, California 91761
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'SIMULTANEOUSLY SATISFYING CAAA TITLE V,
MACT, RACT, AND HVLC GAS CONTROL DESIGN
' REQUIREMENTS IN DEVELOPING AN AIR
EMISSIONS INVENTORY FOR A LARGE
) INTEGRATED MILL
Deczmber 27, 1994

Z. Y. Maserejian, P.E. Tom Saviello, Ph.D,
Senior Project Manager Project Director
Parsons Engineering Science. Ine. International Paper
Boston, Massachusernts, 02199 Jay, Maine, 04239

J. §. Gogolos, P.E. J. Nepune, P.E.
Senior Project Engineer Project Manager
Parsons Engineering Science, Inc. International Paper
Boston, Massachusens, 02199 Jay, Maine, 04239
C. Brown
Environmental Enginesr
International Paper
Jay. Maine, 04239

ABSTRACT

The International Paper (IP) Androscoggin mill in Jay, Maine
is required 1o instll a high volume low concentration (HVLC)
noncondensible gas (NCG) system in order (o comply with the
Town of Jay and the State of Maine Department  of
Environmental Protection (DEP) regulations requiring the
collection and destruction of gases from sources in the mill that
emit 5 parts per million (ppm) or more of total reduced sulfur
(TRS) compounds by 1996. IP must also mest the following
requirements; (1) Titde V operating  permit with  an
undetermined deadline, (2) EPA proposed NESHAPS (MACT)
with an official deadline for final promuigation of 1997, and (3)
sae VOC RACT with a compliance deadline of 1995,

The basic information IP needed to understand  these
requirements and plan for compliance was an inventory of all
air emissions at the mill. The inventory had 10 meet [P needs
for assessment of regulatory  burdens  apd compliance,
engineering design basis of emission controls. as well as furure
regulatory repoming,

The TRS/HAP emission sources covered undzr the applicable
regulations  were characterized  and design criteria for a
collection system and control technology are presented. [P has
sclected a regenerative thermal oxidizer (RTO) for destruction
of TRS/HAP gases. The project is under the design phase.

INTRODUCTION

International Paper's (IP) Androscoggin mill is required. under
the mill's Air Emission Permit dared January 28, 1992 by the
Town of Jay, Maine, t0 collect and control air emissions
conwining total reduced sulfur (TRS) gases from is pulp
Preparation and chemical fecovery operations at the mill. Since
the mill had already in place a system of collection and control

for TRS gases from low volume. high concentration (LVHC)
sourtes (emission points), the primary focus of the permit
requirement (and consequently of this projecr) was the conuo)
of TRS emissions from high volume. low concentration (HVLO)
sources. The concurrent and related requirements of the 1990
Clean Air Act Amendments, i.e..Title I VOC RACT, Tide I
Draft MACT Standards, and Title V permitting requirements.
put IP at a diiemma a3 (0 how to properiy define. schedule, and
comply with the Town's TRS requirements as well as to enable
the mill 1o meet the VOC RACT and furure MACT emission
control requirements.

IP decided 1o characterize, in addition to0 TRS gases which were
the initial and primary focus of the project, all VOC and
Hazardous Air Pollutant (HAP) emissions from the pulp
preparation. chemical recovery, paper making, and other areas
of potential TRS/VOC/HAP interface, so that technical
solutions for TRS gas conuol requirements  would be properly
analyzed and selected for suitability for VOC/HAP conwol, if
found 10 be costeffective. The project is currently undsr the
preliminary enginesring phase and is planned for SLafT-up on or
before January 1996,

This paper presents 2 summary of air emissions inventory and
regulatory requirements for control of TRS, VOC. and HAP
emissions from the IP's Androscoggin mill. with an analvsis of
control schemes for mesting VOC/HAP emissions collection and
control reguircments. Parsons Engineering  Science, Inc,
(Parsons ES) provided environmental and enginesring services
l0 prepare a comprehensive emissions inventory, and to assist
IP in defining a design basis for the required control equipmaat.
Parsons ES also provided ajr modeling and permitting support
services for the project.

MILL DESCRIPTION

The Androscoggin mill is an integrated  kraft pulp and parer
mill. Some exesss pulp is produced and sold. The mill s a
whole has the capacity 1o producs approximately 1450 mewric -
tons of air dried bleached krzft pulp. and about 228 metric tons
of ground wood pulp per day. The existing pulp mill has wo
continuous digester trains: A-line for cooking sofrwood chips.
and B-line for cooking hardwood chips. The A-line consists of
a2 RKamyr digester, 2-stage  brownstock washing, 3-suge
screening, decker. and a 3-stage bleach plant (D—C.E,_,D).
The B-line consists of a Kamyr digester, 2-stage diffusion
washer, 3-stage scresning, 4-stage cleaning, decker, and 2 3-
stage bleach plant (D=C,E,.,D). Bleached stock from A and
B-lines is then fed 10 five paper machines for subsequent
processing.

The ‘black liquor is fed (o the chemical recovery process which
consists of (wo parallel tains with each train consisting of
€vaporaiors and concentrators. chemical recovery boiler, smelt
dissolving tank. and lime kiln.

1995 [nternational Environmental Conference Procescings 765



IP operates one waste fuel incinerator, and 1wo power boilers,
The recovery boilers and the waste fuel incinerator have steam
boilers which are used in conjunction with the power boilers to
drive stcam rurbines and generate electricity.

IP currently controls the TRS gases from low volume, high
concentration (LVHC) emission points via incineration in one
of the mill's two lime kilns, The HVLC gas ernissions are not
currently controlled.

REGULATORY REQUIREMENTS

The primary regulations applicable to this project are cerain
provisions of TRS gas emission requirements of the Town of Jay
(hereafter referred to as Town) under the Town Ordinance
Chapter 13, and State of Maine Department of Environmental

Protection (DEP) Regulation 06-096 Chapter 124. Other

regulations which are applicable include the DEP Regulation
Chapter 134 relative 10 Reasonably  Available Conuol
Technology (RACT) for major sources that emit volatile organic
compounds (VOCs), and the draft MACT rules and standards
under the National Emission Standards of Hazardous Air
Pollutants (NESHAPs) (Environmental Protection Agency 40

CFR Pants 63 and 430 RIN 2060-AD03 and RIN 2040-ANS3),

TRS Regulations

TRS gases by definition consist of hydrogen sulfids (H,5),
methy! mercapan (CH,SH), dimethyl sulfide (CH,SCH,). and
dimethy! disulfide (CH,5,CH,). The TRS emission control
requirements by local and state regulations are similar in
contents and requirements, but differ only in the required
implemenation schedules. The regulations apply 10 a2 set
defined process areas consisting of digesters, ¢vaporalors,
recovery furnaces, lime kilns, brown stock washing, and
condensate stripping. The TRS requirements are that emissions
from emission points from these designated arcas must mes( a
maximum concemtration of 5 ppmv, and that H.S emissions
from smelt dissolving systems be limited to 0.016 gmv/kg or 0.033
Ib/1on of black liquor solids.

VOC RACT Requirements

The Androscoggin mill, by virme of its location, is in an area’
designated as an “incomplete data 0zone non-amainment area”,

The VOC RACT requirement under Title I of the CAAA o

applicable 10 the Androscoggin mill, since the mill's annual
VOC emissions cxeeed 36 metric tons (40 tons). However,
Section 3 of the Maine DEP Chapter 134 reguiation states thar
facilities subject 1o Chapter 134 for which EPA proposes
Maximum Achievable Control Technology (MACT) by May 31,
1994 do not have 1o comply with any RACT deadlines except
s required by MACT.  Since FPA  has already promulgated
draft. MACT rules and sincs [P plans to colleet and conmol
HAP emissions from MACT related emission points, as pan of
the HVLC gas emission control system. and meet the MACT

requirements, DEP has confirmed that YOC RACT rules and
deadlines do not apply to the mill, ‘

losignificant Activities

Maine DEP regulation Dé-_096. Chapter 115, "Air Emission
License Regulations* defines the insignificant activities thar do
ot contribute towards the calculation of totl cmissions for
permiting purposes. Insignificant acrivities include “emissions
with any single hazardous air polluant less than 45.5 kilograms
(100 pounds) per year, or less than the de minimis levels
established by EPA in CFR Pant 63 Subpart B, whichever is
less, or any combination of such HAPs of less than 45.5
kilograms (100 pounds) per year". Parsons ES used this
definition of “insignificant activities” as a criteria o evaluate
emission point categorizarion (source definition).

o

National Emission Standards for HAPs ~(Proposed MACT
Rules)

National Emission Standards for Hazardous Air Pollutants
(NESHAPs) have been proposed (draft) for the Pulp and Paper
Industry Source Category under authority of Section 112 (d) of
the Clean Air Act as amended in 1990, The standards are
included in 40 CFR Pan 63 Subpart S.and are applicable 10 the
pulping  component. bleaching component, and procass
wastewater component  associaled  with the production of
chemical pulp from wood, including kraft, soda, sulfitc. or semi-
chemical processes. For the purpose of the 40 CFR Pan 63.
the definition of a Source Category. is comprised -of Pulping,
Bleaching and Wasiewater Components (prior to any treatment)
at a mill. or in combination.

Hazardous Air Pollutants (HAPs) are the 189 compounds which
are included in the Clean Air Act Title I list of HAPs and
which are 10 be regulated under the proposed MACT Rules.
The proposed rules establish HAP reductidn levels and conurol
technologies. They also specify process areas within the Source
Categorv where the proposed rules are not applicable. and
establish maximum allowable emission levels.  Individual
emission points that emit less then the maximum allowable
levels are exempt from collection and control purposes.

For the Pulping component, the r‘o'llowing emission points would
not be regulated at ajl: '

1] Categorical exemprion of emissions from dezkers and
sereens
2) Emissions from any enclosed emission unit which

maintains either:
° 2 gas flow of less than 5 sépm (0,18 scim), or
* towl HAP cmission rate of less than 0.23 kg/hr (0.5
Ib/hr). or
* wwl HAP emission rate of less than 0.00091 kg (0.002
Ib) per 0.91 memic tons (1 ton) of ADP

3) Emissions from zny unit where total HAP load_ into the
unit from both pulp liquor and wastewater streams is
less than 0,045 kg (0.1 Ib) per 1000 kg of ADP



The rules require enclosure and venting of all emission poins.
and provision of control device for a minimum of 98 % HAP
destruction efficiency. Incineration technology appears to be
the presumptive MACT for these emissions.

For the Bleaching component, emission points which emit less
than 5 sépm (0.18 scfm) gas flow rate, or 0.23 kg/hr (0.5 1b/hn)
or 0.001 kg (0.002 Ib) per ADTP of HAPs. are exempt from
controls. Otherwise, all regulated emission points are required
to have enclosures, "and vent into a control device that would
achieve minimum of 99 % reduction of HAPs,

For. the Wastewater component, ‘the following emission
points/streams would not be regulated:

1 Bieaching caustic and acid sewers
2) Wastewater streams with a flow of less than 0.01 fpm or
which have less 500 mg/f (ppmw) of HAP concentration

The Rules for the wastewater component in general include: (a)
enclosures  for open  sewers. trenches, pump  sumps.
impoundments. open manholes. tanks. etc.. and (b) control
requirements  of the emissions similar to those of the Pulping
Component (98 % reduction of HAPs). Fugitive emissions
from wastewater sources and tankage cquipment is to be less
than 500 ppmv above background.

Regulatory Applicability Determination Procedure

The applicability of each of the above applicable regulations 1o
each emission point was evaluated in terms of two basic criteria,
as follows;

a) Is the particular emission point or unit located in a
process area or Source Category which is covered by the
applicable regulationis)?

b) Is the maximum emission rate from an emission point
which is located in an applicable process area or Source
Category greater than the maximum allowable emission
levels under the applicable regulation(s)?

If the answers 10 both of the above questions are ves, then the
smission point is required to be collected and/or controlled
under the applicable regulation. Otherwise, the emission point
Was considered to be exempt from the collection and control
requirements of the applicable regulations,

EMISSIONS INVENTORY EFFORT
Geperal Approach

The approach 10 the identification and characterization of the
‘mission points can be summarized as follows:

a) Mill-wide fieid verification of the location and physical
characieristics of all emission points and units, The
initial inventory list included "process vents” as well as 2
partial list of vents associated with ocrupationa)
ventilation, emergency and safety vents, as well as vents
from non-process arcas, and fugitive sources.

b) Based on engineering evaluation of the initial vent
listing, the inventory list was somed into several
designations, and a list of candidate sources for the
HVLC/MACT collection and destruction sysiem was
developed which consisted of “process” process vents and
fugitive emission points. The list was evaluaed 1o
document those emission points which were of minor or
insignificant in nature, based on emission estimates
prepared by application of fundamental enginesring
principles. or published emission factors.

c)  The process emission points..svere evaluated and
characterized in terms of volumetric gas flow rates and
TRS. VOC, and HAP discharges. Each emission point
was confirmed in terms of its applicability of each of the
TRS and MACT regulations in regards to their collection
and control requirements,

d) IP subsequently reduced the number of emission points
on the list by working with the mill's Source Reduction
Task Team to determine which emission points could
have their emissions reduced or eliminated. This effort
resulted in a significant reduction in the overall number
of emission points requiring collection and destruction.
The list was then divided into two lists: {a) a list of
emission points requiring collection and treatment by
January 1996. and (b) a list of emission points 10 be
collected and conuolled by 1998.

In preparing emissions estimates for the process areas, existing
emission factors for TRS. VOC. and HAP emissions wers
utilized from past, on-site (Androscoggin , mill) tests. tests
conducted at other IP bleached kraft mills.'and source testing
programs conducted at other mills by the National Council on
Air and Stream  Improvement (NCASD. In somes cases,
cngineering  principles  for  calculating  emission point
characteristics were also used. Screening tasts were conducied
and the data was utilized to caleulate emission factors where
there were no appropriate emission factors.

EMISSION POINTS SELECTED FOR COLLECTION AND
CONTROL

Based on the two lists of efnission poims developed by IP's
Source Reduction Task Team. the project was divided into wo
phases. Phase I is the installation and operation of 2 collection
and destruction system for all HVLC gas emission points
conuining 5 ppmv or greater of TRS by January 1996 (o satisfv
the TRS requirements of the Town of Jay and the Maine DEP.
Phase 1I is the installation and operation of a colleciion and
destruction system for all MACT gas emission points containing
0.5 nounds per hour {Ib/hr) or greater of methanol.
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The -list of HVLC gas emission points containing 5 ppmv or
greater of TRS which are included in Phase I are shown in
Table 1. The list of MACT gas emission points containing 0,23
ke/hr (0.5 Ibthr) or greater of methanol which are included ip
Phase 11 are shown in Table I, '

DESIGN CRITERIA FOR HVLC GAS COLLECTION
SYSTEM '

The Phase [ HVLC gas collection system will collect gases from
the designated erhission points in the A and B pulp mills and
the power plant. These sysiems are independent, each having
a dedicated fan. The thres collection headers will be combined
into a single duct that will wansport the HVLC gascs 10 the
contol technology system at a slight positive pressure. Air flow
from the various emission points will be restricted via dampers,
orifice plates, and valves in order to properly balance the
system. The estimated volumetric flow rate of the Phase 1
combined HVLC gas emission points is 850,000 sfpm (30,000
scfm) at a temperature of 65°C (150°F). A process flow
diagram of the Phase [ HVLC gas collection system is shown in

Figure 1,

In order to minimize the overall HVLC 2as volumetric flow rate
and the sizing of the associated collection system. IP's Source
Reduction Task Team examined design flows at various point
and fugitive sources and minimized air infiltration via repairing
faulty seals and gaskets on vessels, improving the sealing of
existing hoods on the brownstock washers. providing more
efficient hoods on the secondary knotters, and installing lids on
sampling pots. For a number of sources. the amount of venting
is dependent only on the changing conditions within the vesse]
such as a rising liquid level or increased lemperature,  In many
instances. vessels are interdependent  on the process so that an
increasing  liquid level at one location s balancad by a
decreasing level at another. The HVLC 2as collection svstern
design basis was conservative in that it assumed maximum vessel
fill rates at peak operating (emperatures  at all sources,

Since many of the HVLC gas sources have normal temperatures

in the range of 80-90°C and are samrated with water vapor,
condensation formation due 10 the exposed vent piping network
was 2 consideration.  The vent piping layout will be designed 10
provide adequate slope for drainage, low point drains, and mist
climinators (0 minimize condensate in the gas collection system.
Insulation and heat tracing will be provided as required (o
maintain safety and operating reliability.

The TRS compounds are noxious and have a very low threshold
of odor detectability, resulting in the need for additional H,S
monitors 1o be installed along with adequate ventilation to
ensure opesrator safety in the event of an upset condition.

The HVLC gas collection system will be designed (o operate
such that the concentration of the TRS and VOC components

768 1 TAPP! Proceedings

willbe below the lawer explosion limit (LEL). LEL and oxygen
monitoring instrumentation willbe interlocked to the HVLC gas
collection svstem to awtomatically wvent the gases if the LEL js
exceeded, '

STRATEGIES
SELECTION

FOR CONTROL TECHNOLOGY

Due to the very right compliance schedule, the control
technologies evaluated focused on “end-of-pipe” abatemant
rather than process modifications . at the sources. This was due
0 the fact that any process modifications would have to be
evaluated as to their portential impact 10 pulp production,
quality of the final paper products, and potential changes to
customer specifications. The time required for this criteal
evaluation did not coincide with the compliance schedule.

The control technology  alternatives-Fevaluated focused on
available thermal destruction technologies. For a pamicular
technology or device 1o be considered, it had 10 provide a
minimum thermal destruction efficiency of 99%, 0.5 seconds of
residence  time, and operale  at a temperature  of §15°C
(1.500°F). Based on this criteria, five thermal destruction
lechnologies were evaluated for the destruction of TRS. VOC.
and HAP compounds associated with the HVLC gases. The
five technologies included:

. an enclosed flare :

. direct-flame thermal oxidizer with a quench chamber
. recuperative thermal oxidizer

- catalytic oxidizer

. regensrative thermal oxidizer

The evaluation assumed that the existing power boilers were not
suitable as an alternarive,

The basic difference between the direct-flame. recuperative. and
regencmative thermal oxidation systems is the ability of each to
recover heat energy. Direct-flame thermal oxidizers allow no
€nergy recovery, Recuperative thermal oxidation systems use
heat exchangers which recycle hot flue gases leaving the thermal

. oxidizer to preheat the incoming gas stream. thus providing heat

fecovery efficiencies between 40 and 70%. Regznerative
thermal oxidizers have heat recovery efficiencies as high as 955
without the use of hear cxchangers,

The selection criteda included: (1) capital cost, (2) annual
operating  cost, (3) thermal destruction efficiency, (4) system
reliability. (5) operating simpliciry and flexibility, and (6) fuel
consumption. A summary of the comparative capital and
operating costs of these thermal destruction technologies for a
850.000 sfpm (30.000 scfm) sysiem are presented in Table I
The enclosed flare was not included in the cost comparison
because of its high fuel consumption, marginal dastruction
capability, and incompatibilicy with a downstream  scrubber
system.

.




" As shown in the comparison in Table 3. the regenerative

thermal oxidizer (RTO) is the most cost effective alternative for
the thermal destruction of HVLC gases for this application.
The RTO will provide operating flexibility with a 4 10 |
turndown ratio. and will be of modular. design, thereby allowing
future expansion and retrofit of its volumetric capacity,

DESIGN CRITERIA FOR SELECTED CONTROL

TECHNOLOGY

Regencrative thermal oxidizers (RTO) utilize ceramic beds as
the heat transfer media. As pant of a cyclic process. the
incoming gas stream passes through a hot bed of ceramie
malerial which simultaneously heats the incoming gas and cools
the bed. From this bed. the gas enters the combusiion
chamber, where it is oxidized, Treated gas leaving the
combustion chamber passes over a second bed, which is heated
by the cleaned gas. and simultancously cools the air stream. At
regular intervals, the process flow is reversed. As the process.
Stream passes over the freshly heated bed. it is heated. The
RTO sysiem will include dual ceramic particulate filiers ahead
of the RTO to allow collection and burnoff of particulates when
necessary, and a packed (ower scrubber after the RTO for
control of SO, emissions. A process flow diagram of the RTO
system is shown in Figure 2.

The RTO systam will be designed for 99% thermal destruction
of TRS, VOC, and HAP compounds, a minimum of 0,5 second
of residencs time. an operating  temperature  of 871°C
(1.600°F), and 2 thermal efficiency of 95%. The RTO will be
sized 10 handle a design maximum inlet HVLC gas flow rate of
1.13x 10° afpm (40.000 acfm), at 65.5°C (150°F) saturated with
water vapor. and contining 3.2 x 10° Joules per hour (3 x 10°
Bru/hr) heat contenr. Propane gas will be uiilized as sar-up
and auxiliary fuel.

The packed tower scrubber will be designed 1o remove 975 of
the SO, emissions using a sodium hydrozide (NaOH) solution
as the scrubbing medium.

LICENSING/PERMITTING APPROACH

A major regulatory hurdle to overcome was obtaining the
necessary regulatory approvals to construct and operate the
Proposed Regenerative Thermal Oxidizer (RTO). since the
RTO willbe a souree of air emissions and. as such, is subject 10
applicable Stwate of Maine and Town of Jay licensing and
permiuing programs. Specifically, it was necessary 10 satisfy
requirements of Chapter 115 (Emission License Regulations) of
the Maine Department of Environmenul Protection (DEP)
Bureay of Air Quality Control as well as Town of Jay
requirements conwined in Chapier 13 (Air Pollution) of the Jay
Environmental Control and Improvement Ordinance.

Both sets of regulations conwin requirements for air quality
modeling analyses to ensurc that applicable ambient air quality
standards and air quality increments will be preserved.  Given
the complex terrzin semting of the Androscoggin Mill, the
existence of many significant emission sources at the mill and ac
nearby off-site facilities, the nead 10 satisfy restrictive Maine
Ambient Air Quality Standards (MAAQS) and the mrow
margin of compliance which had besn predicted  in some
previous modeling analyses, modeling related considerations
played z central role in forging the basic licensing/permiuing
approach.- Following discussions with representatives  of DEP,
the Town of Jay, and the US Environmental Protection Agency
concerning a wide range  of possible licensing/permiting
approaches. the following strategy was selected and pursued. It
was decided to minimize the potenial regulatory burden for the
project by ensuring that the potential (o emit of the selestsd
control system would fall below defined significant emission
rates which would subject the project (o Prevention of
Significant Deteriorztion (PSD) requirements.

The advantage of this approach was-that the project was fread
from 2 wide range of analytical and monitoring requirements as
well as more extensive review requircments  which would likely

* have jeopardized critical scheduling constrains for the project.

The approach also subjected the project 1o less onerous analysis
requirements and less restrictive limits with regard 10 allowable
impacts in protected Class [ areas,

The basic modeling approach was similarly designed 1o provide
the clearest and fastest path 10 the desired regulatory approvals.
The  basic modeling approach  was  predicated  upon
demonstrating through approved  air quality modeling
procedures  that the proposed RTO would have predicied
impacts which were always less than significant impact levels
established for criteria air pollutamis. A demonstration  of
insignificant predicted impacts for the proposed RTO largely
avoided the nezd for additional modeling analyses. [n
particular. the project was freed from the requirement for
extensive modeling analyses which would. have nesded 1o
inciude other mill emision sources and numerous off-site sourcss
at other facilities to demonstrate compliance with ambient air
quality standards and air quality incremens,

The basic modeling analyses were conducted using approved air
quality dispersion modeis (ISC2 and RTDM) with a reesnt
S-year meteorological data base assembled from on-site and
off-site data sources. Impacts of the proposed RTO wers
predicted at a field of over 1300 receplors covering Class 1]
areas surrounding the mill as well as four Class | arcas in
Maine, New Hampshire, and New Brunswick. Modeling
analyses were conducted in accordance with applicable guidancs
and requirements provided by and negotiated with the DEP and
Town.
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Since the volume of gases to be treated by the RTO had not
been finalized at the time when the application was subrnitted,
the modeling considered two basic operaling cases 10 span the

range of expected maximum volumetric flow rates during’

normal operation 0.99 x 10* to 1.13 x 10° afpm (35.000 10
40.0002cfm). Additional cases were also explicitly modeled 10
account for lower volumetric flow rates 283,000 afpm (10,000
acfm) expecied during some short-term start-up sceparios.

The modeling successfully demonstrated insignificant predicted
impacts from the RTO. However, the DEP and Town imposed
a few additional analytical requircments due (o the results of
prior modeling analyses for sources in the Jay area. These prior
amalyses had predicted narrow margins of compliance with
short-term SO, MAAQS and short-term increments for TSP in
a few well-defined geographical areas. In order to satisfy these
additional requirements, some additional analyses were
submitted. These included a review of prior modeling results to
demonstrate that an adequate margin with respect to short-term
SO; ambient standards did, in fact, exist when predicted impacis
associated with earlier proposed, but never permitted, emission
increases were removed from model results. In addition,
supplemental analyses of the propesed RTO were submitted 1o
demonsurate that: (1) predicted short-term impacts of TSP at a
few receptors of concern were sufficiently small that the
increment would not  be jeopardized: and (2) predicted
short-term SQ, impacts of the proposed RTO were still
insignificant  when  modeled using an  earlier S-year
meieorological data base. The modeling was conducted and
submitted in time to support the Jicense and permit applications
for the proposed RTO.,

SUMMARY

1. The HVLC gases arc characterized for TRS. VOC. and
HAP compounds. Emission sources prioritized for two
phase collection and control strategy.

2. A regenerative thermal oxidizer technology was selected
for cost-effective comtrol,

3. The project will satisfy TRS, VOC RACT. and MACT
requirements. .

4, PSD permitting was avoided as par of the permitting
slralegy.
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TABLE1
HVLC SOURCE LIST
PHASE |

A PULP MILL SOURCES (ACFM)
Brown Stock Washer and Secondary Knotter 11000
Na. 1 Seal Tank 1500
No. 2 Seal Tank 1500
Oxidation Sump 300
Knot Orainer 500
Floor Drain Collection Tank 870
Screen Chest 1100
QOxygen Delignification 3500
B PULP MILL SQURCES
Rotary Drainer 500
Diffuser 3000 -
Ditfuser Filtrate Tank 400 o
Screen Chest 870 B
Knat Tank 150
Parshall Fiume Vent 700
Unscreened Stoek Tank 300
POWER PLANT SOURCES
No. 1 Boiler Mix Tank 300
No. 2 Boiler Mix Tank 300
W. Precipitator Mix Tank 300
E. Precipitator Mix Tank 100
E. Economizer Mix Tank 300
52% Black Liquor Tank 250
53% Black Liquor Tank 250
Total 28180
TABLE I
MACT RULES LIST ¢ ;
PHASE Il
EMISSION POINTS LIST (ACFM)
Green Environmental Stack 23000
Weak Liquor No. 3 150
Wesak Liquor Na. 4 150
58% Black Liquor Tank C 250
Strong Black Liquor Tank 250
Black Liquor Tank on Hill 250
New Foul Condensate Cailection Tank 250
FUGITIVES LIST
B Mill Dilution Supply Chest 250
A White Water Tank 250
Total 24800
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TABLE i
SUMMARY OF COMPARATIVE COSTS FOR THERMAL DESTRUCTION TECHNOLOGIES

Thermal Destruction| Thermal Relative | Electrieal Fuet Total Advantages Limetstions
Destruction Efficiency Efficiency Captat Cost Cast Cost
Techinology (%) %) Cast (S/he} 67503 (S/hr)
Ditect-Name 95.59 0 10 1.32 1759 20 180 52 Relatevery easy to operate :  High fuel consumpuon
Thermal ' " Poor themmal efficency
COndation :
[Retuperative 95-99 &5 12 1.88 58.80 50 68 - Actueve figh destruction efficenaes | Potential foutmg of heat
Thermal enhanger
Kmdation * Cannet operate at fugh ternps
Caratyne 50-58 65 08 57 27.20 29.77F Oparates at tow temps - P catatyst p g
Cridaton from FOCs and parneutates
* High mamtenanee cott aue 1o
penodic catalyst replacement

. &
tgeneratve 9599 95 10 380 284 & 74 Low operaung cost at - Rediiies latge area
Thermal low and hign LELs ' —
lowia, " Can operate at high temps '

[ 41 Tumdewn
 Systemn can be easiy exsanged
" Particutates can be burned off beds

NOTES:

1 Comoarative ecaonal and ODEANNG Coits fof system soed o handle miet of 30000 scim, 10 degf, and 100 e VOC loaaing,
2 Elecine cost s bazen on $0.02wy
J Fuel cost is based on propane at 54 G0/MMBLy,
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INDUSTRIES THAT USE
SMITH OXIDIZER
SYSTEMS.

m Converting: flexographic,
rotogravure, heat set web
offset, coating, laminating

® Chemical process
industries: pharmaceutical,
chemical, flavor/fragrance

® Paint finishing
applications: automotive,
appliance, architectural
products, furniture

® Plastics: automotive

= Coating/metallizing

® Metal decorating: can
making, coil coating

m Textile: wall coverings

m Composites: semi-
conductors, printed circuit
boards, fiberglass
impregnation

m Bakery

Food processing

s And 38,000 SCFM regenerative oxidizer with
nd many more 95% primary heat exchanger.
Application: Polystyrene Reprocessing

120,000 SCFM regenerative oxidizer
with 90% primary heat exchanger and

90%.p rimary heat exchanger. 50,000 Ibs/hrs waste heat hoiler.
@ Application; 8-Cotor Press Application: Rotogravure Printing

26,000 SCFM regenerative axidizer with

CORPORATE OFFICE
2837 East Cedar Street
Ontario, California 21761
PHONE: (714) 923-3331
FAX: (714) 947-2006

EASTERN REGIONAL OFFICE

P.O. Box 359

Broomall, PA 19008
PHONE: (215) 356-5652
FAX: (215) 356-0286

MIDWESTERN REGIONAL OFFICE
PO. Box 661

Geneva, IL 60134-0681

PHONE: (708) 232-0400

FAX: (708)232-0428

18,000 SCFM regenerative oxidizer with
95% primary heat exchanger
Application: Wicker Ovens

oxidizer with 85% primary heat
LICENSEES: exchanger. Application: Paper & Film
Europe Caating

* 1990 BR20592/10M

e e ——— R




BUY ONLY THE HEAT
RECOVERY YOU
NEED..

The quantity of heat
available from solvents in
your process exhaust is a
very important consideration
when you select how much
primary heat recovery is
needed for optimum fuel
efficiency. Since Smith offers
both regenerative and
recuperative systems, we can
provide the optimum
amount of primary heat
recovery to minimize your
operating costs under a wide
range of process conditions.
Depending on the solvent
loading, choices can range
from no primary heat
exchanger to a maximum
95% thermal efficiency. We
will help you select the most
cost-effective heat recovery
system for your process.

Heat Exchanger Selection Criteria

Approximate Minimun % LEL
for Self-Sustaining Operation

95 20 85 80 70 60 50
" % HEAT RECOVERY

REGEN




“THE IDEAL SOLUTION,

Smith regenerative oxidizer

systems are the ideal solution
when:

You need more than 80%
thermal efficiency

Process exhaust tlows
cannot be reduced

VOC concentrations are low
and air flows are high - up
to 400,000 SCFM, or

higher

Your process exhaust
contains halogenated
hydrocarbons and other
corrosive VOCs

You have high VOC loading
and some energy can be
“exported” from the
oxidizer for steam genera-
tion, thermal fluid heating,
absorption chilling, etc.

RUGGED FLOW
VALVE SYSTEMS YOU
CAN COUNT ON.

Smith incorporates
hydraulic, electric and
pneumatic heavy-duty
valves designed for high-
VOC destruction
efficiency. Our unique flow
control valve system (inlet,
outlet and purge) controls
the air flow into and from
the heat exchanger
canisters. Tandem operating
valves stabilize air flow and
prevent surges. When vou
require exceptionally high-
VOC destruction efficiency
and/or odor elimination, a
valve system providing for
Zero process-to-process
leakage is incorporated.

SMITH consistently achieves over 99% destrucion
efficiency. '

SMITH SYSTEMS
PROVIDE OVER 99%
VOC DESTRUCTION
EFFICIENCY.

Muitiple heat exchanger vessels
can be used w handle very
high exhaust flow rates,

Smith’s unique patented

Quantity and configuration of

ceramic media are varied to
provide thermal efficiencies of
up to 95%.

purge design and low-
leakage valves routinely
result in systems providing
over 99% VOC destruction
efficiency — considered by
the EPA the highest ever
achieved for regenerative
thermal oxidizers! The
purge system evacuates
the heavier-than-air, VOC-
laden air stream from the
bottom of the heat
exchanger canisters
returning this purged air to
the svstem for complete
oxidation. The purged air is
often used as a source of
combustion air for the
burners, eliminating the
need for outside
combustion air and extra
fuel.

TROUBLE-FREE
DESIGN.

Vertical gas flow through
the heat exchanger
canisters is an important
advantage in packed-bed
design and operation. It
means efficient operation,
uniform gas flow, low
maintenance and
minimum pressure drop —
and that translates into
savings for you!



WHATISA

~ REGENERATIVE

!

'THERMAL OXIDIZER?

A regenerative thermal
oxidizer is a device that uses
heat to burmn unwanted pollu- .
tants, such as VOCs, air toxics,
and odors, at high temper-
atures of 1,400°F. to over
2,000°F. To-save fuel, these
units are equipped with
ceramic-packed bed-type
regenerative heat exchanger
canisters to recover valuable
heat generated during oxida-
tion to preheat incoming

SELF-CLEANING BED
SYSTEM.

When organic particulate
("aerosol”) is contained in
the process exhaust, it may
deposit on the packed-bed
heat transfer surfaces. A
special self-cleaning feature
¢an be incorporated to
remove these deposits,

WORKS GREAT WHEN"
THE HEAT IS ON!

At 1,400°F. to 2,000°F,
the refractory system is not
important, it's vital. Smith
has been designing and
installing refractory systems
since 1925, so you can be sure
the technology is there.
Special long-life ceramic fiber
refractory insulation in the
heat exchanger vessels and
combustion chamber extends
the life of the ceramic media,
minimizes start-up time and
reduces equipment weight.
Special refractory systems are
used in applications involving
a corrosive gas atmosphere,

process gases. Smith is experienced with

both induced-draft and forced-
draft fan systems.

HOW DOES IT WORK?

VOC-containing or
odorous process exhaust
gases enter the system
passing vertically through
one or more heated ceramic
beds (heat exchangers) which
preheat the gases to almost
final oxidation temperature.
These preheated process
gases then enter a combustion
chamber where thev are further
heated to final oxidation
temperature and held at that
temperature to achieve high
destruction efficiency.
Oxidation also oceurs in the
ceramic-packed beds.

The now-purified, hot
gases exit this chamber
through one or more
different 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 is
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.

EFFICIENT HEAT
EXCHANGER BYFASS
SYSTEM.

. Smith’s cold-side bypass
system offers vou these
benefits:

® Eliminates the potential for
temperature stratification

® Protects induced-draft fan
and other downstream
equipment

® System responds faster -

B Simpler to maintain

® Valves exposed to lower
temperatures

Our valves are extra heavy
duty with oversized shafts and
bearings designed for ready
access, easy mainenance.
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~ SMITH. THE QUALIFIED COMPANY

- FORVOC EMISSIONS CONTROL.

- People — Our Greatest Resource

® Large in-house staff of engineers and technicians, including over
25 degreed engineers
8 Over 200 man-years of VOC experience among top ten technical

people

Variety of Technology — More Choices For You
B Regenerative thermal oxidizers SINCE = 1925

Recuperative thermal oxidizers
Catalytic oxidizers

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

Experience — In Business Since 1925

® 65 years of high-temperature experience (1,400° to over 2,000°F.)
® Over 30 years of VOC fume oxidation experience

¥ Unexcelled process/industry knowledge

® Pioneers and leading experts in capture system technology

® Our only business

Performance -- We Meet Your Requirements

An innovator in regenerative thermal oxidation technology )
Highest recorded VOC reduction efficiency confirmed by the EPA
A history of meeting demanding performance requirements

Pilot oxidizer to prove process criteria

Already meets air pollution standards set by EPA for year 2025

Capabilities — A One-Stop Shop

Process modifications

Capture system design

Design engineering

Fabrication

Installation/process tie-in/start up
Testing (design/airflow/performance)
® Service/spare parts/training

® Total project responsibility

Integrity — A Partner You Can Depend On

We listen to you and understand your
process needs first

If our svstem is not right for your
application, we tell vou

Each unit meets performance
requirements, or we'e not finished
Excellent, responsive field service
nationwide
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*SMITH REGENERATIVE
'THERMAL OXIDIZERS, -

FOR VOC EMISSIONS'
AND ODOR CONTROL

~

CONTINUING THE PARTNERSHIP
WITH INDUSTRY

Geo

Since 1925

Smith Engineering Company

Smith Environmental Corporation
a member of the HADEN interational group





