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11 Roleof Cost in Setting of Regulations

Cogt hasanimportant rolein setting many state and federal air pollution control
regulations. Theextent of thisrolevarieswiththetype of regulation. Sometypesof regulations,
such asMaximum Achievable Control Technology (MACT) standards, explicitly usecostsin
determining their stringency. Thisusemay involveabaancing of costsand environmental
impacts, costsand dollar val uation of benefits, or environmenta impactsand economic
consequencesof control costs. Other typesof regulations(e.g., National Ambient Air Quality
Standards), use cost anadysisto choose among aternativeregulationswith the sameleve of
stringency. For theseregulations, theenvironmental goa isdetermined by someset of criteria
which do notincludecosts. However, regul ators use cost-effectivenessanalysisto determine
theminimum cost way of achievingthegod.

For someregulations, cost influences enforcement procedures or requirementsfor
demondtration of progresstowards compliancewithanair quality standard. For example, the
size of any monetary penalty assessed for noncompliance as part of an enforcement action must
includethe cost of the controlsthat were not installed by the noncompliant facility. For
regul ationswithout afixed compliance schedul e, demonstration of reasonable progresstowards
thegoa issometimestied to the cost of attaining the goal on different schedules.

Costisalsoavita input to the EPA’s standard setting and regul atory processes.
Through various Executive Ordersand acts, EPA has been charged with performing anumber
of detailed economic and benefit-cost anal yses on each proposed rulemaking to assesstheir
economic efficiency and assurethe public the best possibl e regul ation has been chosen from
among dternativeregulations. Cost aso playsan input rolein determining the economic impact
of eachregulatory dternative on senstive popul ations, small businesses, employment, prices,
and market and industry structure.

ThisManua provides up-to-date information on point source and stationary area
sourceair pollution controlsfor volatile organic compounds (V OCs), particulate matter (PM),
oxidesof nitrogen (NO, ), and some acid gasses (primarily SO, and HCI). Itisnot asource of
information for non-stationary area(e.g. emissionsfrom fugitive dust sources, agricultura
sources) and mobile sources. Furthermore, thisManual doesnot directly addressthe controls
needed to control air pollution at electrical generating units (EGUS) because of the differencesin
accounting for utility sources. Electrica utilitiesgenerally employ the EPRI Technical Assistance
Guidance (TAG) asthebasisfor their cost estimation processes.! Finaly, new and emerging
technol ogiesare not generally within the scope of thisManual. The control devicesincludedin
thisManual aregeneraly well established deviceswith along track record of performance.

This does not mean that this Manual is an inappropriate resource for utilities. In fact, many power plant
permit applications use the Manual to develop their costs. However, comparisons between utilities and
across the industry generally employ a process called “levelized costing” that is different from the
methodology used here.



1.2 Purpose of the Manual

Theobjectivesof thisManual aretwo-fold: (1) to provideguidancetoindustry and
regulatory authoritiesfor the development of accurate and cons stent costs (capital costs,
operating and mai ntenance expenses, and other costs) for air pollution control devices, and (2)
to establish astandardized and peer reviewed costing methodol ogy by which al air pollution
control costing analyses can be performed. To perform these objectives, thisManual, for the
last twenty-fiveyears, hascompiled up-to-dateinformation for “add-on” (downstream of anair
pollution source) air pollution control systemsand provided acomprehensive, concise,
congistent, and easy-to-use procedurefor estimating and (where appropriate) escal ating these
costs. Over time, the accessability of thisManual and itsease of use hassignificantly increased.
Itsearly editionswereonly availablein hard copy by request, mailed from the EPA’s Office of
Air Quality Planning and Standardsin Research Triangle Park, North Carolina. Later editions
becameavailableeectronicaly; first through the EPA' s Technology Transfer network (TTN)
bulletin board inthe early nineties, later asafully accessi ble series of documentson the Internet
through the Agency’sClean Air Technology Center. TheManual isaliving document, evolving
continuously to meet the changing needs of its customers, and now, with supporting programs
for the personal computer such asthe CO$T-AIR spreadsheetsand the Air Compliance
Advisor that streamlineand smplify theinput of site-specificinformation, theManual iseven
more access ble and important.

Asdways, to achieveitsobjectives, theManual providesdetailed engineering
information that reflectsthelatest innovationsin theindustry and costing information that isup-
to-dateand relevant. Theaccuracy of theinformationinthe Manual worksat two ditinct levels.
From aregulatory standpoint, the Manua estimating procedurerestsonthe notion of the
“study” (or rough order of magnitude- ROM) estimate, nominally accurateto within = 30%.
Thistypeof estimateiswell suited to estimating control system costsintended for usein
regulatory development becausethey do not require detail ed site-specific informati on necessary
for industry level analyses. Whilemoredetailed dataare avail ableto theregul ator, those data
aregenerally proprietary in nature (which limitstheir ability to be published), costly to gather,
and too time consuming to quantify. Therefore, for regulatory analyss purposes, study estimates
offer sufficient detail for an assessment whileminimizingitscosts. The Manua and itssupporting
programsarea so well suited to customization by industrial sourcesto provide moreaccurate
assessmentsof control cost sizing and cost that can be used for scoping level decision making
and planning purposes. Whilesuch customized analysesare by definition of greater accuracy
than the generic study level analysisof theregulator, the Agency doesnot makeany clamfor a
greater accuracy than the study level’snominal 30 percent.

TheManua offersan additional, benefit toitsusers. When industry usesthe Manual and
itssupport programsto determineits control costsfor permitting purposes, and the regul ator
usesthe Manual (and itssupport programs) to validateindustry’s permit, the approval process
can befaster and lessexpensive. With acommon peer reviewed costing methodol ogy used by



all parties, regulatorsand permitting authorities can minimizethetimeit takesto performa
permit review because the honest application of the methodol ogy set out inthisManual by both
industry and the regul ator should provideresultsthat areroughly smilar. Differencesin
conclusionsare reduced to acomparison of input parameters, rather than aprotracted debate
ontheveracity of alternativemodels. Thisinterna consistency adlowsindustry and theregulatory
community towork in partnership to bring industrial growth onlinefaster and produce needed
pollution abatement sooner.

1.3  Organization of theManual

ThisManual isarevision of thefifth edition of the OAQPS Control Cost Manual, [1]
which, inturn, wasarevision of the edition completedin 1990. Thissixth edition of theManual
includes sizing and costing procedures and datafor the same eight types of add-on control
devicesand threekindsof auxiliary equipment availablein thefifth edition, but beyond the
necessary revisions, updates, and expansions of each of these chapters, the Manual hasmadea
number of revolutionary changes.

Aswith earlier editions, thisedition hasbeen issued in self-contained chapters. Each
chapter addressesalogically separatetopic, which can beeither of agenera nature (e.g., this
introduction) or of amore specific, equipment-oriented nature (e.g., fabricfilters). Tofully
assessthesizing and cost of aparticular air pollution control device, you only haveto access
onechapter - with one exception. For auxiliary equipment common to many different pollution
control devices, that information has not been repeated in each chapter. Instead, auxiliary
equipment ishandled asaseparate set of chaptersinthe sectionimmediately followingthis
introduction. The chapterswhich comprisethisportion of theManual arelistedin Table 1.1,
alongsidethe portionsof the 1990 Manual they replace.

Each of these stand-alone chapterscontainsa:

. Processdescription, wherethetypes, uses, and operating modesof the
equipment itemand (if applicable) itsauxiliariesarediscussed;

. Sizing (design) procedure, which enables oneto use the parametersof the
pollution source (e.g., gasvolumetric flow rate) to size the equipment item(s) in
question;

. Capital and annual costing procedure and datafor the equipment and suggested
factorsto usein estimating these costs from equipment design and operationa

(e.g., operating hours) parameters. These costsare presented in both graphical
and equationformswherever possible.

. Exampleproblemstoillustrate the sizing and costing procedures presented in
the chapter.




Table1.1: Comparison of thethe OAQPS Control Cost Manual (5th Edition)
andthe EPA Air Pollution Control Cost Manual (6th Edition)

Sixth Edition Fifth Edition
Section/Chapter Title Chapter
Section 1 Introduction

Chapter 1 Background 1
Chapter 2 Cost Estimation: Concepts and M ethodol ogy 2
Section 2 Generic Equipment and Stacks

Chapter 1 Hoods, Ductwork, and Stacks 10
Chapter 2 Fans, Pumps, and Motors 2

Chapter 3 Permanent Total Enclosures?

Chapter 4 Monitors *

Section 3 VOC Controls

Section 3.1 VOC RecaptureControls

Chapter 1 Carbon Adsorbers 4
Chapter 2 Refrigerated Condensers 8
Section 3.2 VOC Destruction Controls

Chapter 1 Flares 7
Chapter 2 Incinerators 3
Section 4 NO, Controls

Section 4.1 NO, Combustion Controls

Chapter 1 Fuel Switching?

Chapter 2 Low NOx Burnersand other Combustion Controls?

Chapter 3 Steam/Water | njection?

Chapter 4 Natural Gas Reburn?

Section 4.2 NO, Post-Combustion

Chapter 1 Selective Non-Catalytic Reduction*

Chapter 2 Selective Catalytic Reduction*

Chapter 3 Non-Selective Catalytic Reduction?

Section 5 SO, and Acid GasControls

Section 5.1 Pre-Combustion Controls

Chapter 1 Fuel Substitution 2

Section 5.2 Post-Combustion Controls

Chapter 1 Wet Scrubbersfor Acid Gas 9
Chapter 2 Wet and Dry Scrubbersfor SO, 2

Section 6 ParticulateMatter Controls

Chapter 1 Baghouses and Filters 5
Chapter 2 Wet Scrubbers for PM 2

Chapter 3 Electrostatic Precipitators 6
Chapter 4 Inertia Impactors?

Section 7 Mercury Controls?

New Chapter

?Planned Chapter



Finally, each chapter issupported by supplementa programsthat streamlineand expand upon
theinformationintheManud:

. for control cost analyses, we devel oped a series of Lotus spreadsheets
(filename: COST.AIR.ZIP), that have beeninstalled onthe CATC website,
allow theuser to sizeand cost any of the control devicescovered intheManual,
plusseverd others(e.g., venturi scrubbers) that are planned for futureinclusion
intheManud; and

. further automating the costing procedure and offering important engineering
information, we havea so devel oped ahighly automated program, the Air
Compliance Advisor, which, following theinput of detailed site-specific
information onthefacility, offerssizing and costing information on all potentia
controls.

The scopeof theManua hasa so changed over time. Initidly, theManua provided
information onasmall number of volatile organic compound (V OC) pollutantsthat were of
primary interest to the abatement of ozone and hazardousair pollutants (HAPS). Over time, the
Manua grew toinclude particul ate matter (PM) and some acid gasses. Asnew pollutantsand
new deviceswere added, they were ssimply added on to the end of the chapter list, which
resulted in an unsystematic approach to the discussion of pollution control. Now, inthislatest
edition of the Manual, we have branched out even farther with new chapterson NO, post-
combustion control devices, planned chapterson NO, combustion controls, expansion of the
acid gasscrubber chapter toinclude SO, more explicitly, and anew chapter for fine particulate
controls. To accommodate these new chapters, we have a so changed thelook of the Manual,
rearranging chaptersintological pollutant groupingsand restructuring the numbering systemto
allow for new chaptersunder each of these pollutant headings. Further discussion of these
changes can befound in the next section, bel ow.

1.4 I ntended Users of the M anual

TheManual providescomprehensive proceduresand datafor sizing and costing control
equipment. Some of these procedures are based on rigorous engineering principles, such asthe
material and engineering balancespresented for Thermal Incinerators (Section 3, Chapter 2). To
fully appreciate and correctly apply these proceduresthe user must be ableto understand them.
Moreover, the user hasto be ableto exercise” engineering judgement” on those occasionswhen
the procedures may need to be modified or disregarded. Typically, engineersand otherswith
strong technical backgrounds possessthiskind of knowledge. Hence, thisManual isoriented
toward thetechnical not the non-technical user.



1.5 “Uniqueness’ of the Manual

TheManua presentsauniqueapproach to estimating air pollution control systemsizing
and costing methodol ogiesfrom other cost-oriented reports, such as:

. The Cost Digest: Cost Summariesof Selected Environmental Control
Technologies[2]

. A Standard Procedurefor Cost Analysisof Pollution Control Operations|[3]
. Handbook: Control Technologiesfor Hazardous Air Pollutants[4]

Although thesereports (aswell asmany of the MACT Background Information
Documentsand other standards-supporting documents) contain costsfor add-on control
systems, they do not duplicate the Manual for one or more of thefollowing reasons: (1) their
costs have been based either wholly or partly on datain the previousManuals; (2) they apply to
specific source categories only, whereasthe Manual datamay be applied generadly; (3) their
estimating proceduresand costsare of lessthan study estimate quality; or (4) they are not
intended for estimating costs used in regul atory development. The Cost Digest, for example, is
designed for use by non-technical personnel, contains proceduresfor making “ order-of -
magnitude’ estimates (+ 30% accuracy or worse). A Standard Procedure, conversely, was
primarily intended for estimating costsfor R& D cases(e.g., demonstration projects), where
somesite-gpecific dataareavailable. Further, althoughthelatter report containsathoroughlist
of equipment installation factors, it containsfew equipment costs. Thereport, Handbook:
Control Technologies, used dataand estimating proceduresfrom the 1990 Manual to provide
sound generalized proceduresfor estimating costsfor varioustypesof control equipment. This
edition of theManua supplementsthisinformation. Also, sinceitsinception, the Manual has
been extensively used to support Agency regulatory devel opment, State permitting programs,
and other activitieswhere current, cons stent, and comprehensive control cost dataarerequired.

Oneadditiona characteristic of the Manual must also be considered: the Manual is
free. While other pollution control cost reports can costs hundredsof dollars, the EPA has
alwaysprovided thisManual at no cost. Thisisespecialy important when we consider the
increased usethe Manual hasreceived from academicinstitutionsfor master’sand doctora
work by engineers, environmenta engineers, and economists. In summation, theManual remains
auniquely available, uniquely comprehensive, and uniquely accepted standard inthefield of
environmental pollution control Szing and costing.
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