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Part I: An Overview of Air Permitting Programs in the United States and
European Union

General Principles

Pollution control systemsin the United States and European Union rely heavily on permitting as a key
regulatory vehicleforlimiting emissions, coordinating local decisions with nationaltargets, and ensuring
compliance. Transparentand consistent operation of environmental permitting systems promote a
positive climateforinvestmentand commerce, contributingto a level playing field by bringing all
covered pollution sources into acommon compliance system, thereby eliminating the economic
advantage of non-compliance. While unique policy and legal contexts shaped the development of air
permitting programsin the United States and European Union, there are general principles learned over
the course of several decades of implementation that are especially relevant to a government designing
new rulestoday. Key principles to take into consideration in astationary source air permitting program
include:

1. Building continuity between emissions at their source and air quality goals. In international
experience, the permit has provento be an important regulatory vehicle through which
environmental authorities can ensure that allocations of allowable emissions align with national
targets, regulations, and legislation.

2. Including mechanisms to balance economicgrowth and environmental impacts. The stringency
of the pollution control requirements can account for local air quality and provide more
flexibility to take control costs under consideration where air qualitygoals are being achieved.

3. Assuring compliance with applicable requirements. All permits mustinclude clearemissions
and work practice limitations to assure compliance with the applicable requirements, as wellas
associated monitoring, record keeping, and reporting to demonstrate compliance.

4. Conferring adequate managementauthority on the environmental agency at the national
level. Astrongoversight authority at the central level, with clearly defined responsibilities
across tiers of government, can help to guarantee effectiveimplementation and consistent
performance across different jurisdictions. This may prove particularlyimportantin addressing
sourcesina large and economically diverse country like China.

5. Incentivizing compliance. Permitting requirements and procedures can be designed to facilitate
compliance determinations and simplify enforcement, forexample by engaging the enterprisein
the process of drafting the permit, holding executives personally accountable for compliance
reporting, and automating compliance incentives and enforcement penalties based on
continuous emissions reporting. A regulatory framework that creates incentives forfacilities to
improve performance beyond mandatory requirements, whether through financial mechanisms
(e.g., afacility pays more for greater volumes of emissions) or publicdisclosure of information
(i.e., afacility may voluntarily rectifypoor performance), can help engender better outcomes on
an ongoing basis.



6. Providingtransparency. Transparencyinall stages of the regulatory process establishes a basis
of accountability in environmental governance. An effective permitting program will provide:
clearrulesand procedures; clearobligations and standards; clear consequences for violating the
rules; explicit reasons for permitdecisions; and publicaccess to draft and final permits and
compliance data.

7. Engaging the publicin the decision-making process. Publicengagement leads to more robust
and informed decisions. It engenders trust and accountability in the regulatory process and
createsa valuable counterweight to the powerful economicinterests of the permit applicant.

8. Streamliningto balance efficiency and effectiveness. A keylesson learnedin permitting has
beenthatwhile one size does notfitall, permitting is also highly timeand resource intensive.
Program design needs to strike a balance between efficiency and effectiveness.

9. Ensuring the program has adequate and secure sources of funding. Developingand renewing
permits, conducting site inspections, and verifying and enforcing complianceare all resource
intensiveactivities and require trained staff. Funds needed to run permitting programs should
be adequate, sustained, and sheltered from budgetary uncertainty.

Keepingthese principlesin mind can help frame questions about regulatory design asthey emerge in
the discussion that follows.

Overview of US Permitting Programs

Airpollution permitting developedinthe United States againsta unique backdrop of historical,
institutional, and legislative circumstances, as enacted through the Clean Air Act, specifically:

e The 1977 amendmentstothe Clean AirAct, which created the preconstruction permit program
for new and modified facilities known as the New Source Review (NSR) program;* and

e The 1990 amendments, which created the operating permit program known as Title V.2

The US Enviromental Protection Agency’s (EPA) Office of Airand Radiationis responsible for overseeing
national implementation of these programs. The programs are mostly administered by state and local
environmental agencies, with support from EPA regional offices. The state and local air agencies are
approved or delegated to administer these programs according to legal processes and minimum
program requirements specified by EPA, which retains some permitting, oversight, and enforcement
authority.?

Permitting programs for water emissions and hazardous waste were established independently through
the Clean Water Act and Resource Conservation and Recovery Act. These permitting programs are
implemented by the Office of Water and Office of Resource Conservation and Recovery, respectively.

1 Basicinformation aboutthe NSRprogram can be found online at https://www.epa.gov/nsr.

2 Basicinformation aboutthe Title V program canbe found online at https://www.epa.gov/Title-v-operating-permits.

3 The Clean Air Act provides the EPA with the authorityto object to the issuance ofdeficdent permits, and to issue a federal
permitwhere a state doesnot have an approved or delegated program.



The US Clean Air Act

Thisintroductionisintended to provide a basicoverview of the Clean Air Act (CAA) to facilitate an
understanding of the two key permit programs established in that federal law : the preconstruction and
operating permit programs.

The CAA isa federal statute enacted by Congress which provides the EPA with the authority to
implementairquality programs, and to coordinate suchimplementation with state and local
governments. Congress established much of the basicstructure of the CAAin 1970, and it has since been
amended, most recentlyin 1990.*

One main component of the CAAis the development and establishment of national ambient air quality
standards (NAAQS) for six common air pollutants. These common air pollutants (also known as "criteria
pollutants") are found all overthe United States and can harm health and the environment and cause
property damage.® The six pollutants are particle pollution (often referred to as particulate matter),
photochemical oxidants and ground-level ozone, carbon monoxide (CO), sulfur oxides (SO,), nitrogen
oxides (NO,), and lead (Pb).

When the EPA establishesanew NAAQS or revises an existing standard for one of the criteriaair
pollutants, itsetsin motion aseries of actions aimed at ensuring that air quality throughout the country
meetsthose standards. The EPA must designate areas as meeting (attainment) or not meeting
(nonattainment) the standard. The CAA requires states to develop ageneral planto attain and maintain
the standardsin all areas of the country and a specificplan to attain the standards foreach area
designated nonattainment. These plans, known as State Implementation Plans or SIPs, are developed by
state and local air quality management agencies and submitted to the EPA forapproval. Asa general
matter, SIPs serve two main purposes: (1) demonstrate that the state has the basicair quality
management program componentsin place toimplementanew orrevised NAAQS; and (2) i dentify the
emissions control requirements the state will rely upon to attain and/or maintain the NAAQS.

The CAA’s preconstruction permitting program, or the “New Source Review” program, is an important
part of state and local area plans to attain and maintainthe NAAQS. The CAA’s operating permit
program, while not submitted to the EPA as part of state and local implementation plans, does serveto
ensure that sources are complying with emission limits that are required by the state implementation
plans.

4 Abasicintroductionto the Clean Air Act, induding the permitting programs, is providedin: US EPA. The Clean Air Act ina
Nutshell: How It Works. Retrieved from https://www.epa.gov/sites/production/files/2015-05/documents/caa_nutshell.pdf
5The EPA callsthese pollutants "criteria" air pollutants because it sets standards for them based on human healthor
environmental criteria (characterizations of the scientificinformation). The set of standards based on human health for
protection of public health are called primary standards. Another set of standards intended to prevent environmental and
property damage for protection of public welfare are called secondary standards. Where a criteria pollutantis actuallya group
of pollutants (e.g., nitrogen oxides), the standards are set for key orindicator pollutants withinthe group (e.g., nitrogen oxide).
Formore information see: https://www.epa.gov/criteria-air-pollutants.



Stationary Source Permitting under the Clean Air Act

The US stationary source permitting systemincludes two key types of permits—a preconstruction permit
and an operating permit. Within these two main permit types are permits for major sources and minor
sources. Major sources are those emitting above a certain number of tons per year of particular
pollutants. Minor sources are those emitting below a specified threshold but to which some emissions-
related obligations still apply. In addition, the CAA generally provides that states may have more
stringent programs than the federal program and so states may impose additional permitting
requirements on sources—although generally this does not occur.

As aresult of the incremental development of these programs, the US system separates pre -
construction and operating permit programs; however, separate programs are not necessarily needed
to effectively evaluate and control air emissions associated with both preconstruction and operation. In
the United States, some state permitting authorities issue combined construction and operating permits
but do not allow the facility toinitiate operation until after an inspector verifies that the enterprise has
been built consistently with the preconstruction permit.

1. Preconstruction Permit Programs

For a new or significant modification to a major stationary source, an enterprise must meet specified
requirements underthe NSR program to obtain a preconstruction permit before construction starts.
There are two different preconstruction programs: one forareas of the country that the EPA has
determinedto be in attainment with the NAAQS, called “Prevention of Significant Deterioration” or PSD;
and the second forareas that EPA has determined are notin attainment with the NAAQS, or
“Nonattainment New Source Review.” Requirements forsourcesin attainmentareas through the PSD
program are less stringent than those for sourcesin nonattainmentareas.

The PSD program includes two primary elements: (1) an analysis ensuring that the proposed facility is
subjecttothe “Best Available Control Technology” or BACT for each pollutant subject to re gulation
underthe PSD program, and (2) an evaluation of the impact of the proposed new or modified major
stationary source onambientairquality inthe area.

New and modified facilities use BACT to minimize emissions of regulated pollutants from the facility.
BACT isdefined as an emissions limit based on the maximum degree of reduction that the permitting
authority determinesisachievableforafacility. The permitting authority makes that determination
through consideringa broad range of pollution reduction approaches, including production processes
and available methods, systems,and techniques, including fuel cleaning, fueltreatment, switchingto
cleanerfuels, orinnovative fuel combustion techniques for control of each pollutant. The permitting
authority determines BACT on a case-by-case basis for each regulated unit, takinginto account energy,
environmental, and economicimpacts and other costs.

The EPA has developed a “top-down” analysis for permitting authorities to use in determining BACT. It
consists of a five-step process which provides that all available control technologies be ranked in
descendingorder of control effectiveness, beginning with the most stringent. The most stringent control
technologyis deemed necessary unlessthe applicant demonstrates to the satisfaction of the permitting
authority thattechnical, energy, environmental, oreconomicfactors make itinfeasible. The fivestepsin
the top-down process are summarized below:
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Identify all available control technologies;

Eliminate technically infeasible options;

Rank remaining control technologies by control effectiveness;

Evaluate the economic, environmental, and energy impacts of the options; and
Select BACT.®
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In additionto BACT, the PSD program alsoincludes an obligation that emissions from new or modified
facilities willnot adversely impact ambient air quality. In developing a permit application, afacilityis
required toundertake an air quality modeling analysis to demonstrate that emissions from construction
or operation of the facility willnot cause air pollution in excess of any NAAQS orair quality “increment.”
In areas that are inattainment with the NAAQS, air quality increments represent a maximum allowable
increase ina particular pollutant concentration above baseline levels.

In areas that are not inattainment withthe NAAQS, the “Nonattainment New Source Review” program
applies. Underthis more stringent program, states are required to ensure that new major stationary
sources do not furtherdegrade air quality. Thisincludes arequirement that new sourcesinstall controls
at least as effectiveas the best performing source of that same category anywhere inthe country.” The
emissions limitis established in eachindividual permitandis called the “lowest achievable emission
rate” or LAER. New sources must also offset projected emissions through reductions in pollution from
existingfacilitiesinthe area. Acompany can obtain offsets by reducing emissions from other facilities it
owns, buying emissions credits from another company that reduces emissions, or closingdown an old
plant. A minimum offsetratioissetat 1:1 and can be as highas 1.5:1 (see Table 1). Permitapplicants
may also be required to undertake air quality modeling analyses of alternative sites to constructa new
or expand an existing facility.

2. Operating Permits Program

The operating permits program under the CAAisknown as “Title V” for the section of the law that
describesit. The CAA calls upon each state to develop and submit to the EPA an operating permit
program to meet requirements outlinedin Title V of the law. All major stationary sources of air pollution
are requiredto apply through a state’s operating permit program for Title V permits. These permits do
not generally impose newsubstantive air quality control requirements, but specify emissions limitations
and otherconditions to assure compliance with applicable requirements of the CAA, including the
requirements of the SIP and of the preconstruction permit.

One purpose of the operating permit programisto allow the source, the EPA, states, and the publicto
betterunderstand the applicable requirements to which the source is subject and whetherthe source is
complying with those requirements. Thus, the operating permit programis a vehicle forensuring that
existingair quality control requirements are appropriately implemented and that compliance with these
requirementsisassured.

Operating permits mustincludeall “applicable requirements.” Applicablerequirements underthe
operating permits programinclude, forexample, the terms and conditions of the preconstruction

6 Althoughthe EPA regulations do not require this top-down analysis, permitting authorities frequently use it to ensure that it
has reached a defensible BACT determination, including consideration of all applicable control alternatives.

7 LAER requirements are defined as the most stringent e missions limit contained in anystate air quality planorachievedin
practice within a source category. RACT/BACT/LAER Clearinghouse is available at
https://cfpub.epa.gov/RBLC/index.cfm?action=Home.Home&lang=en
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permit. Applicable requirements alsoinclude new source performance standards (NSPS), national
emissions standards for hazardous air pollutants (NESHAPs), and any terms and conditions from state
implementation plans. The operating permit thusincludes all requirements applicableto the facility in
one permit—even though the particular emissions limits derive from numerous different requirements
understate, local, or federal regulation. Figure 1lillustrates ataxonomy of applicable requirements
underthe preconstruction and operating permit programs. To accommodate any new requirements
affectingafacility, a permit may be reopened and modified duringits permitterm orit can be modified
duringthe renewal process.® The operating permit, therefore, has flexibility to incorporate new
applicable regulations as they are issued.

Under the operating permits program, the permitting authority has the ability to add additional
monitoring, recordkeeping, and reporting specifications as necessary to assure compliance with the
terms and conditions of the permit. These specifications include schedules for monitoring and
recordkeeping, annual compliance certification details, and requirements to report any deviations from
the terms of the permit. Monitoring, recordkeeping, and reporting requirements are a key element of
the operating permit program because a principle of this program s to assure compliance.

Figure 1 shows taxonomy of applicable requirements by source size, emissions type, and attainment
status as covered by the preconstruction and operating permitting programs. Permitting programs
underthe CAA distinguish between majorand minorsources of pollution, and an area’s status of
attainment with the NAAQS, and treat criteria, greenhouse gas, and toxic emissions differently.

Figure 1: Clean Air Act Requirements

Clean Air Act
Preconstruction Permits Operating Permits
(New Source Review NSR) (Title V)
Major Minor Major Area
Non- Statn & Local
Attainment NSR Permit NESHAP NESHAP Enforcement
A . NSPS uirements
Areas (NNSR) Areas (PSD) Regiirments (MACT) “':;m, s (MACT) Settiements
LAER BACT Criteria Toxics Critecia Criteria Toxics o4
7 Offsets Increments GHGs Toxics

GHGs

Other
Performance
Factors

8 Apermit maybe reopened to incorporate requirements that become applicable duringthe permit term (five years), but this is
generallymandated onlyifthe permithasatleast three years leftinits term. See Clean Air Act, 40 CFR §70.7(f)(1)(i).
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3. Permitting Procedures

Having explicit, transparent, and predictable procedures (i.e., for disclosinginformation to the public,
providing opportunities forcommentand judicial review, revising permits toinclude new emissions
standards, etc.) affords an opportunity forall parties to participate. This has the effect of delegating
responsibility, forexample, to the publicto provide decision-makers with the information it wants
considered.® Inthis way, the permitting process may be asimportant as the content of the permitin
creating accountability and ensuring effective regulation. A challengein developing arobust permitting
program is striking a balance between process and related procedural requirements, and the burdens
that theyimpose.

In the preconstruction permitting process underthe NSR program, once the emission limits are
established, such as through the BACT or LAER process, then the permitis drafted by the state or local
agency. The permitdraft, along with all supporting documentation, is made available for public
comment forat least 30 days. During this time anyone can comment onthe permit, including the
general public, industry, non-governmental organizations, state governments, EPA, and otherfederal
agencies.'® Afterthe comment period, the permitting authority evaluates the comments received and
typically prepares aresponse to the comments which explains the decisions to acceptorreject
comments and make or not make changes to the permitaccordingly. The permitisthenissuedalong
with the response to comments document. In cases where the permitting authority significantly revises
the draft permit, it may solicit publiccomment again on the revised permit. Permits can also be
appealedthroughjudicial review.

The permitting procedures under the operating permits programis similarto thatfor the NSR program,
with some key differences.'! One key difference is that underthe operating permits program, the EPAis
afforded aseparate review period of 45-days before the permitisissued. (See Figure 2.) At this stage,
the EPA has the authority to “object” to a permit.12 An EPA objection would be based on afinding that
the permitdoes not comply with the applicable requirements of the CAA. An objection would typically
require the state or local airagency to betterexplainits decision or make additional changes to the
permitinorderto ensure thatit complies withthe CAA. If the EPA does notobject during the 45-day
review period, any person may petition the EPA to objectto the permit. Of the approximately 15,000
major stationary sources that are permitted nationally in the United States, the EPA receives avery
small number of petitions peryear. The EPA’s responses to petitions are publicly available, and under
some circumstances are subject to judicial review. If the EPA does not object tothe permitand no
petitionisfiled, thenthe final permitisissued.

9 The publiccanraiseissues that might not otherwise be a part of the information before the dedision -making agency or
permitting authority. For example, the public may have relevant and useful information based on personal experience that was
notshared bythe sourceinthe application process. Generally, underthe US system, inorder to seek judidal review of permiits,
issues orcomments must be raised with “reasonable specificity” during the publiccomment and review process. In this way,
the publicinput opportunities can also serve to limit the availability of judicial review following final permitissuance. The
integration of public feedbackalso supports successful operation movingforward where, forexample, there maybe amore
positive relationship betweenthe source andthe publicif the publichad an opportunity to voice concerns andimpact the
contentof the permit.

10 Note that certain federal agencies will have additional o pportunities to comment onthe permit laterinthe permitting
process.

11 Although state and local areas have somewhat different rulesregarding preciselywhen anoperatingpermit mustbe
obtained, ultimatelyany major stationary source thatis required to have an NSR permit will need to obtain anoperating
permit.

12 The EPAissuessome operating permits itself, inwhich case thereis no45-dayreview period forthe Agencyto object.
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Figure 2 represents a flow chart of permitting processes in the United States, including elements of both

the preconstruction (NSR) and operating (Title V) permit programs. Itisintended to be illustrative and

does notcapture all potential outcomes.

Figure 2: US Permitting Processes

]
< 1
]
]
= R Source its app Son fnck g ]
tart
; Ly |5 et e sourcs s =
. permitting By |
3. Emissions (criteria, toxic, GHGs) — authority meet —pp  developed 1
4. Air quality modeling analysis o dcine 1
6. Proposed terms and conditions 1
6. Monitoring, recordkeeping and reporting /’ 1
/ ]
/
> ’ l
~ / Industry, NGOs !
Title V only ’ 4 ciizens, states and !
Final 7/ Response to ather govermment Public notice {
permit 5 4 comments Submit comments and opportunity :
7 EPA review | issued document to comment
— ——— —
(45 days) developed (230 days) !
NSR anly |
It EPA I
does not 7 T 1
object 4 ]
/ Public may 1
EPA grants
request a hearin 1
petion Permit may be sent 2 1
back to permitting Public can 1
Public authority to revise
pportunity pormcm“;:g:gh \pplication for Renewal folows :
to petition state/EPA renewal Is due samdar process 1o '
{60 days) Permit administrative ":':p'; Byw nitial applicaton "
is final o appeals — PN e e, - - -
EPA denes process
petition

Once a facility has been constructed, the NSR permitis used as a basis for an inspectortovisitthe

enterprise to verify that the constructed facility conforms to the termsin the NSR permit. As a general

matter, once constructionis completed, the construction permit continues to governthe facility’s
operation until an operating permitisissued. The operating permitis typically issued within 12-24
months following completion of construction and includes key terms and conditions from the

preconstruction permitthatrelate tothe facility’s ongoing operations.

As itcontinuesto operate, afacility may undergo changes. Underthe US system, in some cases such

changes will trigger the obligation to obtain another construction permit. Once that change is fully

constructed, any relevant terms and conditions from the construction permit willthen be includedin
the facility’s existing operating permit. This process assures that the facility will be able to continue to

upgrade or grow, according to economic needs, while also satisfying air quality obligations.

In the United States, the publicengagement process, which relies on transparent, prescriptive, and

detailed disclosure and publicvetting requirements, helps the regulatory authorities foster

accountability and optimize decision-making. Permitting authorities therefore solicit feedback from
multiple audiences, including through publiceducation and outreach, translating technical science for
lay audiences, and translating documents into the languages of affected communities, among other

approaches. Because stakeholders often bring alocal vantage pointinidentifying problems and
proposingsolutions, publicinvolvement can lead to more robust and informed decisions, simplifying the
work of the permitting authority and offering a counterbalance to what may be powerful economic and

political interests supporting a project proposal.
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4. Affected Sources and Requlated Pollutants

The NSR and Title V permitting programs distinguish between major and minorsources of pollution, and
treat criteria, greenhouse gas (GHG), and toxicemissions differently. Figure 1illustrates these
distinctions across facility size, airemissions type, area attainment status, and applicable requirements.

Major sources of criteria pollutants are defined as a source with emissions of PM;o, PM, 5, NOy, SOy,
volatile organiccompounds (VOCs), CO, or Pb greaterthan or equal to a threshold of:

e 100 tonsperyear (tpy), if part of 28 key source categories'3; or
e 250 tpy, for all othersources not part of the 28 listed source categories.

The emissions thresholds are based on asource’s potential to emit (PTE), where PTEis determined on
the theoretical basis of afacility being operated 24 hours perday, 365 days peryear (8,760 hours/year),
with any requisite control technology. The thresholds above apply to new sourcesin areas where air
guality already meets the national standards. In nonattainment areas, the thresholds are lower,
generally 100 tpy for all source categories, orlower depending onthe severity of air quality (see Table
1).

Table 1: Major Source Thresholds for Nonattainment Areas

Nonattainment Areas
Pollutant Nonattainment Classification Major Source Threshold Offset Ratio
Ozone * Marginal (> 0.085<0.092 ppm) 100 tpy of VOC or NOx 1l1ltol
Moderate (20.092<0.107 ppm) 100 tpyof VOC or NOx 1.15t01
Serious (20.107<0.120 ppm) 50 tpy of VOC or NOx 12to1l
Severe (20.120<0.187 ppm) 25 tpyof VOC or NOx 13to1l
Extreme (=0.187 ppmandup) 10 tpy of VOC or NOx 15to1
Particulate Moderate 100 tpy -
Matter
(10pm)** Serious 70 tpy -
Carbon Moderate (9.1-16.4ppm) 100 tpy -
Monoxide
Serious (16.5andup ppm) 50 tpy -
Sulfur Dioxide, No nonattainment classifications 100 tpy -
Nitrogen Oxides exist
and Lead

* Nonattainment classifications for the 2008 Ozone NAAQS shown here.
** There are no classification design value thresholds (i.e., ranges in parenthesis) for PM 1 as there are for ozone and CO. All
PM10 nonattainment areas were originally classified moderate, but an area is supposed to be reclassified to serious if the area
does not attain by its attainment date.

13 These 28 source categories indude primaryindustry and manufacturing facilities such as iron and steel mills, cement plants,
coppersmelters, petroleum refineries, etc. For full list see: https://www3.epa.gov/air/tribal/attachmts/NSRBasics110106.ppt.
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GHG emissions from the largest stationary sources were covered by preconstruction and operating
permitting programs beginningin 2011.%* The applicabilitythresholds for majorsources are determined
for six well-mixed gases (i.e., carbon dioxide, nitrous oxide, methane, hydrofluorocarbons,
perfluorocarbons,and sulfurhexafluoride) primarily on the basis of carbon dioxide-equivalency (CO,e),
whereby the mass of each GHG is adjusted forits global warming potential. For new facilities, if the
source is subject to preconstruction permitting foranotherregulated pollutant (i.e., one of the six
common air pollutants), then itis also subjectto BACT for GHG if the source has a PTE equal to or
greaterthan 75,000 tpy CO,e.® For GHGs, BACT is determined through the same process as for other
pollutants, i.e., by the permitting authority on a case-by-case basis which evaluates technologies and
techniques, accountforenergy, environmental, oreconomicimpacts, to establish anumericemissions
limitation forafacility. BACT obligations for GHGemissions are included in the preconstruction and
operating permits.

Hazardous air pollutants (HAPs), also known as air toxics, are those pollutants determined through a
scientificreview process to cause or potentially cause canceror otherserious health effects oradverse
environmental effects. There are currently 187 chemicals identified as HAPs, ® emitted from awide
range of industrial, manufacturing, commercial, and transportation sources. The CAA requires the EPA
to regulate these airemissions through the NESHAP program. The NESHAPs are industry-specific
standards,” with related compliance obligations specified through the operating permit.*® The EPA
groups HAP stationary sourcesinto majorand area (minor) source categories, whereby majorsources
are those thatemit 10 tpy of any of the listed airtoxics or 25 tpy of a combination of toxics, while area
sources are those thatemitless than those thresholds.*® Allmajor sources of HAP emissions, as well as
some area source industry categories, are subject to the Title V operating permit program.2°

Major sources of hazardous air pollutants must meet Maximum Achievable Control Technology (MACT)
standards. Updated at regularly established intervals, MACT standards require sources to meet
emissions limits equivalent to those already achieved by the best-performing facilities within anindustry
group. These limitsincorporate control technologies, as well as processes, practices, and other methods
used by facilities to reduce toxicemissions, and take cost into account. MACT standards apply to both
new and existing facilities. New sources must meetan emissions limit no less stringent than that of the
best-controlled similar source. Existing facilities must meetan emissions limit no less stringent than the
average emissions limit achieved by the best performing 12 percent of existing facilities (or best
performing five sourcesif there are fewerthan 30 sourcesinan industry category).

Areasources of toxicair pollutants, like dry cleaners and gas stations, are typically smaller facilities,

whichin aggregate can contribute large volumes of emissions in densely populated areas. In orderto
prioritize across the diverse and numerous sourcesin urban areas, the EPA identified the 30air toxics
that pose the greatest threatin urban areas and the 70 sources categories that are responsible for 90

14 US EPA. (2011, March). PSD and Title V Permitting Guidance for Greenhouse Gases. Retrieved from
https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf

15 As a result of a 2014 decision bythe US Supreme Court, the EPAis undertakingregulatory changes to establish this limit. Until
thattime, the EPA has explained thatitintends to continue applying the PSD BACT requirement to GHG emissions based onthe
75,000 tpy level. The EPA’s proposed rulemakingis expected to be published in 2016 for public reviewand comment.

16 Listof HAPs canbefound at: https://www.epa.gov/haps/initial-list-hazardous-air-pollutants-modifications.

17 NESHAP standards for source categories is available at https://www3.epa.gov/airtoxics/mactfnlalph.html.

18 NESHAP is nota compliance obligation underthe New Source Review program.

19 Tons peryearincludes fugitive releases and discharge through vents or stacks.

20 Information onsources subject to the Title V program can be found online at: https://www.epa.gov/Title-v-operating-
permits/who-has-obtain-Title-v-permit.
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percent of those 30 air toxics.?! The 70 source categories of urban area toxicemissions are subject to
NESHAP (either MACT or the Generally Available Control Technologies) .22 Title V operating permits
typically include terms and conditions forany enterprise subject to NESHAP obligations, whetheritis
classified as a majorsource or an area source.

Overview of EU Permitting Programs

EU environmental policy focusses on developing and implementing a clean air policy framework that
reinforces national policies forthose aspects of air quality that are addressed more effectively or
efficiently by pan-European action.?* The EU’s legislation also aims atimplementing the Union's
international obligationsin the field of air pollution, and on integrating environmental protection
requirementsinto, forexample, the industry, energy, transport, and agriculture sectors.

The objective of cleanairin Europe’s 28 Member States is articulated in a series of directives on ambient
air quality standards. These directives set limits, or targets, forambient air concentrations of the main
pollutantsinordertoavoid, prevent, orreduce the harmful effects of air pollutants on human health
and the environment, namely:

a) Directive 2008/50/EC on SO,, NO, and NOy, PM;, and PM, 5, Pb, CgHg, CO, and Os
b) Directive 2004/107/EC on As, Cd, Hg, Ni, and PAH (including BaP).

Key Legislative Instruments Controlling Air Pollutants

The EU’s legislation (collectively known as the “acquis”) act togetherto set controls on the main sources
of air pollutants. The key legislative instruments on point and mobile sources of air emissions can be
summarized as follows:

For stationary sources of non-greenhouse gases:

1. Directive on Industrial Emissions—2010/75/EU. Appliestosome 55,000 installationsin
Europe, requiringthemto achieve a high level of protection of human health and the
environment taken as a whole, in particular through the application of Best Available
Techniques (BAT). Permits are required to operate Industrial Emissions Directive (IED)
installations and this represents a key mechanismfor controlling EU air emissions.

2. National Emissions Ceilings Directive—2001/81/EC. In accordance withthe EU's
Environmental Action Programmes, and in tandem with the Gothenburg Protocol to the UN
Convention on Long-range Trans-boundary Air Pollution, the National Emissions Ceilings
Directive sets national mass emission limits (allocations) for four key pollutants—sulfur
dioxide (SO,), NOx, non-methane VOCs, and ammonia. Allocations are set at national level
and the necessary emissions controls cascade down to contributory sources through the
permitting regimes described here.

21 |ist of 70 area source categories canbe found here: https://www3.epa.gov/ttn/atw/area/70list.pdf
22 Area and majorsource rules under NESHAP are listed here: https://www3.epa.gov/ttn/atw/mactfnlalph.html
23 Member States maysupplement these EU initiatives with their own unilateral actions to address their spedfic national issues.
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3. Petrol Vapor Recovery (PVR 1 & Il). Directive 94/63/EC (PVR 1)** aims to prevent VOC
emissions during the storage of petrol atterminals and its subsequent distribution to service
stations. Terminals are required to employ measures that reduce evaporative losses from
storage tanks. In addition when petrol isloaded onto tankers and transported to service
stationsthe directive ensures that any vapors are recovered and returned to the tankeror
terminal. These controls are typically imposed through IED permits.

Directive 2009/126/EC (PVRI1) deals with the recovery of petrol vaporthat would otherwise
be emittedtoair duringthe refueling of vehicles at service stations. The effective date of
controls depends onthe service station age and petrol throughput. Member State
competentauthorities will typically issue permits to impose the directive’s requirements, or
may establish generally-binding national legislation that obviates permitting.

4. Paints Directive—2004/42/EC. This directive sets limits on the VOC content of decorative
paints and varnishes and vehicle refinishing products. This is a harmonization directive
which aims to ensure the free circulation of goods within the EU’s Internal Market. The
directive has nodirect permitting requirement, but manufacturers of paints and varnishes
must label their products to show the VOC content and hence inform customer purchasing
practice.

For mobile (i.e., transportation) sources of non-greenhouse gases:

5. Road transport. In general, emissions regulations are adopted as part of the EU framework
for the type approval of cars, vans trucks, buses, and coaches. The current Euro emissions
standards are: Euro 6 for light-duty vehicles (cars and vans) and Euro VI for heavy-duty
vehicles. In addition, Directive 2003/17/EC (amending Directive 98/70/EC) establishes
standards for automotive fuel quality.

6. Maritime transport—Directive 2012/33/EU (amending Directive 1999/32/EC).%* In
compliance with the International Maritime Organisation’s MARPOL convention,2® this
directive restricts the maximum permitted sulfur content of marine fuels usedin Europe.
The directive does notinclude a permitting requirementand Member States are given the
flexibility to effect the controls (e.g., formal notices alerting operators to the controls).

7. Non-road mobile machinery. With declining contributions from traditional sources, there is
added significancefrom avariety of combustion enginesinstalled in off-road machines, e.g.,
garden equipment, construction machinery, rail locomotives, and inland waterway vessels.
Emissions from these engines are regulated before they are placed on the market by
Directive 97/68/EC (as amended); so there is no permitting requirement.

24 Fulltext of the legislation can be found online at: http://eur-ex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31994L0063.

25 Full text of the legislation can be found online at: http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32012L0033.

26 Additional information onthe International Convention forthe Prevention of Pollution from Ships (MARPOL) canbe found
online at: http://www.imo.org/en/About/Conventions/ListOfConve ntions/Pages/International-Convention-for-the-Prevention-
of-Pollution-from-Ships-(MARPOL).aspx.
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For greenhouse gases:

8. Emissions Trading System— Directive 2009/29/EC. The EU emissionstradingsystem (EU
ETS) isa central pillarof the European policy to combat climate change. Assuch, itisa key
instrumentfordelivering Europe’s global reduction commitments underthe Paris
agreement of the United Nations Framework Convention on Climate Change.

The EU ETS was the world's first major carbon market and remains the largest one. Since its
initial formationin 2005, it has evolved to become a key tool forthe cost-effective reduction
of industrial GHG emissions by giving companies the flexibility to make investments where
they deliverthe biggest gains.

The EU ETS works on the ‘cap-and-trade’ principle on the total amount of certain GHGs
(carbondioxide [CO,;, nitrous oxide [N,0], and perfluorinated compounds [PFCs]). Some
11,000 installations are subject to the scheme—mainly heavy, energy-usinginstallationsin
the power generation and manufacturingindustries, plus certain aircraft operators. The EU
ETS appliesin 31 countries—the 28 Member States plus Iceland, Liechtenstein, and Norway.

The overall volume of GHGs that can be emitted each year by participatinginstallationsis
subjecttoa cap setat the EU level. Within this Europe-wide cap, companies receive or buy
emissions allowances which they can trade if they wish. This cap reduces each year. Caps
coveraround 45 percent of the EU's GHG emissions.

Installations covered by the EU ETS are required to have an approved monitoring planfor
monitoring and reporting annual emissions. This planis also part of the operating permit
required forindustrial installations. Every year, operators must submitan emissions report
and surrenderan equivalent number of allowances.?’

As a well-established scheme, the EUETS also seeksto assistthe development of emissions
trading systemsin other parts of the world, and to establish linkages to other existing
carbon trading schemes?®—including China.?®

Main Features of the Industrial Emissions Directive

As a key delivery mechanismin the EU’s suite of environmental controls, and by way of illustrating
general EU permitting principles, the following text describes the principal features of the IED.

Best Available Techniques: At the heart of the IED is the aim of preventing (and wherethatis not
possible, reducing) emissions from certain industrial activities by the application of BAT. The concept of
BAT can be traced back over30 yearsin Europe. It originated in Directive 84/360/EEC on the combating
of airpollution from industrial plants®*® and provided a core component of Directive 88/609/EEC on the
limitation of emissions of certain pollutants into the air from large combustion plants. The concept of

27 Monitoring, reporting, and verification requirements forthe EU ETS can be found online at:
http://ec.europa.eu/clima/policies/ets/monitoring/index_en.htm.

28 See: http://ec.europa.eu/clima/policies/ets/markets/index_en.htm

29 See: http://ec.europa.eu/clima/news/artides/news_2016062801_en.htm

30 Where it was originally known as BATNEEC--‘best available technology not entailing excessive cost.’
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BAT furtherevolvedin Directive 1996/61/EC (concerningintegrated pollution prevention and control
[IPPC]) and became acentral pillarwhen IPPCwas consolidated into Directive 2010/75/EU on IED.

Accordingto the IED, “bestavailable techniques” means:

“.. the most effective and advanced stage in the development of activities and their methods of

operation which indicates the practical suitability of particulartechniques for providing the basis
foremission limit values and other permit conditions designed to prevent and, where that is not

practicable, to reduce emissions and the impact on the environmentas a whole:

(a) ‘techniques’ includes both the technology used and the way in which the installation is
designed, built, maintained, operated and decommissioned;

(b) ‘available techniques’ means those developed on a scale which allows implementation in the
relevant industrial sector, under economically and technically viable conditions, taking into
consideration the costs and advantages, whether or not the techniques are used or produced
inside the Member State in question, as long as they are reasonably accessible to the operator;

(c) ‘best’ means most effective in achieving a high general level of protection of the environment
as awhole.”

Since the 1996 IPPC Directive, BAT has beenidentified at the EU level forsome 30 industrial sectors
using a series of “information exchanges” among Member States, the industry concerned, and
environmental NGOs. A specially convened Technical Working Group undertakes an objectiveand
consensual evaluation of environmental performance data to determine the BATfora sectorand the
expected performance level that can be achieved (so-called BAT-Associated Emission Levels or BAT-
AELs). These “BAT conclusions” are recorded inlegally binding Commission Implementing Decisions®?
which operators and Member State competent authorities have fouryears to effect. Fuller (non-binding)
records of these information exchanges are captured in BAT Reference Documents (BREFs), which give a
more detailed understanding of how BAT was derived.??

Notonly has Europe applied BAT principles foroverthree decades to prevent and minimize emissions
fromindustrial sources, butitis now widely considered a key mechanismto be applied to large point
sources under several international laws, e.g., UN Economic Commission for Europe (UNECE) Protocols
on acidification, eutrophication and ground-level ozone (Gothenburg); heavy metals (Aarhus); and
mercury (Minamata).

Holistic Approach: Permitsissued underthe IED mustinclude conditions to prevent and control all
environmental impacts from aninstallation takinginto accountits full environmental performance, i.e.,
emissions to air, water, and land; generation of waste; use of raw materials; energy efficiency; noise;
prevention of accidents; odors; and restoration of the site upon closure.

31 BAT conclusions are available online at: http://ec.europa.eu/environment/industry/stationary/ied/implementation.htm.
32 Reference documents underthe IPPCDirective andthe |IED as generated through the exchange of information process can be
found online at: http://eippcb.jrc.ec.europa.eu/reference/.
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Such an integrated systemis considered to be more efficient, as the same permitting procedure takes
account of the effects of industrial activities on the three main environmental media (air, water, and
land), and therefore may provide opportunities to optimize decision-making across media effects.

In practice, this means that the choice of the best air abatement technique would take into accountthe
ease of treatingany resulting wastewaters (e.g., fromawet scrubber) and treating or disposing of any
solid waste residues (e.g., spent catalyst from VOC oxidation). There is no single agreed upon method
for determining the best environmental option, although various structured approaches are described in
the “Economics and Cross Media” BREF.*?

Scope: The industrial activities covered by the IED are defined inits Annex|. Theyare dividedintothe
following main sectors: energy industries, metal production and processing, mineral industry, chemical
industry, waste management, and agrouping of unrelated activities (including intensive livestock
farming, pulp and paper, food and drink production). The “energy industries” sectorincludes the
combustion of fuelsininstallations with a total rated thermal input of =50 MW—so called Large
Combustion Plant (LCP).

Minimum Standards: Forsome industrial sectors, including LCP and waste incineration, the IED sets
emissions limit values which act as a back-stop on minimum acceptable performance, below which EU
industry may not operate.

Implementation: The primary responsibility forimplementation of the IED rests with the government of
each Member State. Inturn, these governments will assign competent authorities to deliver practical
implementation of the directive. In the UK, by way of example, the competent authorities are the
Environment Agenciesinthe fourcomponent parts of the country, i.e., England, Scotland, Wales, and
NorthernlIreland. These fouragencies are empowered by legislation that transposes the IED into
national law.

Enforcement and Compliance: The IED requires Member States to take the necessary measuresto
ensure that the permit conditions are complied with by operators. Inthe event of abreach of permit
conditions, Member States have to ensure that:

(a) the operatorimmediately informsthe competentauthority;

(b) the operatorimmediately takes the measures necessary to ensure that compliance is restored
within the shortest possible time;

(c) the competentauthority requiresthe operatorto take any appropriate complementary
measures thatthe competentauthority considers necessary to restore compliance.

In extreme situations, operation of the activity has to be suspended if the breach of the permit
conditions poses animmediate dangerto human health orthreatensto cause an immediate significant
adverse effect upon the environment. These strong enforcement provisions are seen as essential for
upholdingthe inviolability of BAT.

Predicted Benefits: In view of ongoingimplementation of the IED, its full benefits are yet to materialize.
However, an ex-ante assessment of the costs and benefits of stricter BAT-based minimum measures for
LCP showed avery significant potential foremissions reduction and, when compared to 2004, the

33 The BREFs for Economics and Cross Media are Retrieved from http://eippcb.jrc.ec.europa.eu/reference/ecm.html.
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emissions of SO, and NOx would be reduced between 60 percent and 87 percent and between 80
percentand 97 percent, respectively.?* By farthe largest reductions were anticipated at coal- and
lignite-fired plants. In addition, the monetized health impactsin 2020 resulting from these emission
reductions were assessed. This showed thatimplementing the BAT scenarios would bring significant
additional benefits, compared to the baseline underthe National Projections scenario. In 2020, these
benefits may be around €9-30 billion peryear. The benefits of reduced impacts on ecosystems were not
qguantified.

Part Il: Key Questions & Answers on International Experience with Air
Emissions Permitting

Q #1: What's the relationship between an environmental impact assessment and a
preconstruction permit?

Under the preconstruction permitting framework of the NSRin the United States, each new source or
major modification to an existing source is subject to review by a state or local permitting authority
(with EPA oversight). That reviewassesses the proposed impact of the new activities using dispersion
modeling to evaluate the impact of the new emissions on the surrounding air quality, inlight of the
NAAQS. Inthe case of permittingin nonattainment areas, such an analysis may be used to identifythe
guantity of “offsets” required in orderforthe source or major modification to be constructed. Inthe
case of permittingin attainmentareas, the analysis may be used to determine if projected emissions will
cause pollutionin excess of airquality “increment,” i.e., the maximum allowable increase in a pollutant
concentration. There are also othertypes of analyses thatare also part of the preconstruction
permitting, including considerations regarding visibility in certain “Class |” areas. The focus of these
analysesisonthe relationship between the new emissions that are expected from this projectand the
existingair quality status of the area. Thus, thisis not intended to be a holistic “environmental” impact
assessment.

Thistype of analysisis differentfrom, and separate from, an “environmental assessment” or
“environmental impact statement” that might be required underaseparate federal law in the United
States—the National Environmental Policy Act (NEPA). NEPA is not typically invoked in the US permitting
process. Rather, NEPA typically applies to other, different types of actions (one example may be highway
construction by a federal agency). NEPA is similarin some respectsto the Chinese Environmental Impact
Assessment Law. The US NEPA requires federal agencies to prepare adetailed, multi-disciplinary
assessment of the environmental impacts of certain majorfederal actions.®> Inthat NEPA assessments
are intended toinform decisions made underotherfederal statutes, itrepresentsaprocedural
obligation. In other words, mere completion of the analysis satisfies the statutory obligation in many
cases. This type of analysisis notrequired for preconstruction or operating permits under the CAA. The
NSR preconstruction review process, in contrast, involves prescriptive and substantive requirements,
most of which are directly related to air quality. Thisis an important distinction between NEPA
assessments and NSR.

34 Evaluation of the costs and benefits ofthe implementation ofthe IPPCDirective on LCP, prepared forthe European
Commission DG ENV.C.5, 2007, Retrieved from https://circabc.europa.eu/w/browse/5da81344-24b4-495b-a220-769dfae8abcl.
35 US NEPAinformation is Retrieved from https://www.epa.gov/nepa/what-national-environmental-policy-act.
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Preconstruction permitting primarilyserves as atool for attaining and maintaining the ambient air
quality standards. However, there is flexibility builtinto both the emissions limit determination process
and the process for public participation that allows permitting agencies to take local considerations into
account beyond air quality. Forexample, the CAA provides that “energy, environmental, and economic
impacts and othercosts” be factoredinto BACT determinations. Additionally, whilethe NSR sets out
specificconditions that must be metfor a permitto be issued, meeting those conditions does not
guarantee a company that a permitwill be issued. The permitting authority has discretionto rejectan
application, require alternatives—which may include variations on equipment configuration, alternative
facility siting, or no project at all-and in some cases impose more stringent requirements than the
minimum requirements outlined by the CAA.3¢ By conferring the authority to consider environmental
impacts more generally, the permitting process can also be an effective tool to optimize decision-making
and respondto local health risks and other circumstances.

Q#2: How does a permit drive technology adoption at the facility level?

In the United States, permits serve to capture all applicablerequirements and do not generally set new
requirements. Whiletechnology considerations are part of the preconstruction permitting process (e.g.,
indetermining BACT and LAER), itis in setting the NSPS and NESHAPs that technology considerations are
more directly takeninto account.

The CAA authorizesthe EPAto develop technology-based standards which apply to specific categories of
stationary sources. These are the NSPS, which apply to new and modified sources. EPA updates the NSPS
by conductinga technology review to assess the emissions performance achieved through adequately
demonstrated, commercially available technologiesin a given sector.?’ Thisincludes surveying the
manufacturers of the equipment to assessif there is adequate capacity (in terms of the equipmentitself
and available labortoinstall it) to deploy the technologies within the expected compliance timeframe.
While these standards are based on the effectiveness of one or more specifictechnological systems of
emissions control, the EPA does not prescribe a particulartechnological system. Rather, sources have
flexibility to elect whatever combination of measures will achieve equivalent or greater control of
emissions. NSPS represent the minimum level of stringency that a state permitting authority can
considerforBACT.

The NESHAP program, described earlier, similarly involves regularly updating technology-based
standards for sources of air toxics through surveyingindustry practices and performance.

Technology review isusedin determining BACT and LAER as part of the permitting process, as described
earlier. In brief, the regulatory agency surveys emission control technologies and techniques (i.e.,
pollution prevention measures, source substitution, etc.) that have been demonstrated in practice to
reduce pollution, ranks them according to control-effectiveness, and evaluates economic,
environmental, energy and other considerations (see Partl). The preconstruction permitting processis
case-by-case. Even where consistent technologies are used across a particular sector, the permits for

36 Foote, G. (2004). Considering Alternatives: The Case for Limiting CO, Emissions from New Power Plants Through New Source
Review. CIEL. Retrieved from http://www.ciel.org/reports/considering-alternatives-the-case-for-limiting-co2-emissions-from-
new-power-plants-through-new-source-review-may-2004-foote-2/

37 NSPS are based onthe Best Demonstrated Technology. This refers to the best system of continuous emissions reduction that
has beendemonstratedto work in a given industry, consideringeconomic costs and other factors. The NSPS take a variety of
formats depending onthe source category. The standard canbe a numericalemissions limit, a design standard, an equipment
standard, ora workpractice standard.
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these sources will include requirements based on the specificoperations of e ach source. Thisis
important because a particulartechnology may perform better or worse at one affected source then at
anotherlocation, based on characteristics unique to that source.

Whether NSPS, NESHAPs, or BACT/LAER, the emissions standards themselves do not require that the
affected sourcesinstallthe same technologies that the regulatory agency assessed when it developed
the emissions standards. In preconstruction permitting, the regulations requires compliance with
specificemissions limits, and affected sources can choose whatevertechnologies ortechniques they
wishinorderto demonstrate compliance with the limits. The sources are notbound to a certain catalog
of technologies, although in some cases, such as NOy reductions from a power plant, there are limited
options availableto achieve a BACT or LAER emissions level. By specifying that the affected sources must
meet an emissions limit ratherthan specify a particulartechnology ortechnique, the regulatory agency
avoids picking “winnersand losers,” i.e., avoids advocating the products of specificcompanies or
particulartechnologies.

Affected sources can also use a combination of technologies and techniques to comply with emission
limits. A power plant could undertake projectstoimprove the heatrate (i.e., generate the same or
greater quantity of electricity using less fuel), switch to afuel with a higherheatingvalue, and alsoinstall
emission controls. In practice, for many capital-intensive industries, such asiron/steel, cement, and
power generation, once a particulartechnology has been well demonstrated, other facilities tend to
install the same technologies ratherthanrisk investing significant money into technologies that may be
less expensivebut which have not been demonstrated to work. Forotherindustries, particularly those
which use or emitVOCs, there isa much broader range of choices available to meetemissions
standards, such as product re-design (to use fewer orless hazardous compounds), application
equipment (electrostaticspraying to avoid VOC emissions) or emissions control equipment (to capture
fugitive emissions and destroy emissions throughincineration).

Emissions standards are set based upon the assumption that the technologies and techniques will be
installed and that the equipment ortechniques will work. Each permit willinclude conditions to ensure
that whatevertechnologies and techniques are chosen by the enterprise, it will continuously comply
with applicable emissions limits.

Examples of permit conditions which influence technology selection at the facility-level may include:

e Expression of applicable regulatory emission limits, e.g., national, regional, orlocal sector-based
requirements (i.e., power plants, iron/steel, cement, etc.);

e Expression of BACT and LAER determinations made by the permitting authority (the case-by-
case decisions made fornew or expanded activities);

e Expression of NSPSand NESHAP/MACT requirements applicableto existing activities;

e Variablesrelatedtothe operation of the emissions control equipment. These are derived from
manufacturer’s specifications, and the warranty or certification provided by the manufacturer to
the enterprise. Typical variables include terms related to operating ranges for temperature,
pressure, and flue gas volumes, periodic maintenance, and troubleshooting steps to take if the
equipmentis not operating properly. Theseterms also help to ensure that the emissions control
equipmentoperates atits design effectiveness forits entire projected life;
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e Variablesrelated to manufacturing and product production. Examples include identification and
guantities of materials used, and materials handling techniques (i.e., to avoid fugitive releases of
dustor hazardous air pollutants, and good house keeping practices);

e Existingairqualityinthe areawhere the facility is located.

Q #3: What is the link between the permit and monitoring, recordkeeping, and reporting
for compliance?

Permittingisanimportantelement of the air quality management process, a key instrument for
implementing control strategies at stationary sources (see Figure 3).38 Monitoring, recordkeeping, and
reporting are fundamental aspects of the permitas a tool forimplementation.

Permitting requirements and procedures can be designed to facilitate compliance and enforcement by
requiring enterprises to monitor operating conditions, maintain equipment within specified ranges and
precision, maintain detailed records, make records available forinspectors, and regularly report data to
the permitting authority. The obligations for monitoring, recordkeeping, and reporting must be
sufficientto determinewhen the facility isand is notin compliance with all regulatory requirements and
emissions limits.

Figure 3: Permitting as a Key Component of Air Quality Management?°

AIR QUALITY MANAGEMENT CYCLE

Determine
Emission
Reductions

Undertake Develop
On-going Control
Evaluation Implement Strategies

Programs

When Congress revised the CAAin 1990 to add the operating permits, a primary consideration atthe
time was assuring compliance with applicable requirements through adequate monitoring,

38 Underthe CAA, preconstruction NSR permitting is part ofa state’s SIP while the Title V operating permits are not partof the
SIPand arethus nota “Title1” control strategy for attaining/maintaining NAAQS.

39 US EPA Air Quality Management Cycle Retrieved from https://www.epa.gov/air-quality-management-process/air-quality-
ma nagement-process-cycle.
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recordkeeping, and reporting. Compliance assurance monitoring (CAM) isintended to provide a
reasonable assurance of compliance with applicablerequirements underthe CAA forlarge emissions
unitsthat rely on pollution control device equipment to achieve compliance.*® Monitoringis conducted
to determine that control measures, once installed or otherwise employed, are properly operated and
maintained so that they continue to achieve alevel of control that complies with applicable
requirements. The CAMapproach establishes monitoring forthe purpose of:

1) Documenting continued operation of the control measures within ranges of specified
indicators of performance (such as emissions, control device parameters, and process
parameters) that are designed to provide areasonable assurance of compliance with
applicable requirements;

2) Indicatingany excursionsfromthese ranges; and

3) Respondingtothe dataso that the cause or causes of the excursions are corrected.

Monitoringin particularmust be appropriately related to the emissions limit. In some cases, permits and
regulations may reflect whatis commonly referred to as “parametric” monitoring, i.e., measurements of
certain operational parameters that correspond to process or control device (and capture system)
efficiencies oremissionsrates.

Continuous emission monitoring systems (CEMS) help to assure compliance by providing all emissions
data—-highs and lows—even if the emissions limitis based on a 30-day rolling average. Continuous
monitoring can be paired with automated compliance incentives and enforcement penalties. Inthe case
of fossil-fuel power plants with continuous emission monitoring, the facility conducts initial certification
testsand on-going quality assurance testing on emissions monitoring systems to ensure data quality
(i.e., accuracy, reliability, consistency). Thesetests include, forexample:

e Daily monitoring system calibrations and interference checks;
e Quarterly monitoring system linearities, leak checks, flow-to-load tests;
e Bi-annual orannual monitoring systemrelative accuracy testsand bias tests.

Emissions system quality assurance tests require the presence of a ‘qualified individual’ with specific
knowledge and certification from anindustry training body; environment agency staff are invited to
observe quality assurance tests. EPA and state environmental auditors also visit emissions sources to
conduct on-site audits, reviewing the monitoring system(s) and the measurement operations,
maintenance, and quality assurance procedures.

In US programs, monitoring, recordkeeping, and reporting specifications are independently enforceable
obligations. Self-reportingis a key aspect to compliance assurance, because it creates individual
accountability foremissions at the facility level. Forexample, EPA reporting requirements stipulate that
operational datareports be certified and submitted by senior company officials and mustinclude a
certification statement that confirms the senior official:

1) Has personally examined the reportand confirmed data with relevant expert staff;
2) Certifiesdataare true, accurate, and complete; and
3) Is aware that false dataor statements canleadto finesand/orimprisonment.

40 Compliance Assurance Monitoringrule and technical guidance Retrieved from https://cfpub.epa.gov/oarweb/mkb/cam.cfm
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Compliance can also be improved by involving the owner/operator directly in the permitdraftingandin
the preparation of related information. If the official is personally liable for certifying the information,
this can provide accountability and integrity in the information. It can also help to ensure thatthe
regulated entity isengaged and committed to the decision-making process and fully understands the
monitoring, recordkeeping, and reporting requirements. Using the enterprise’s experience and
knowledge can facilitate compliance, while reducing the administrative burden onthe permitting
authority.

Q #4: How does the permit support data collection and management?

Data gathered through the monitoring, recordkeeping, and reporting provisions of afacility’s operating
permitare used to assess compliance with the permitand provide the basis forenforcementactions.
This data can also be used to improve the quality and accuracy of emissionsinventories, and serve asa
cross-check forambientair quality data. Inthe United States, however, itis typically other federal or
state regulations that provide for emissions data collection.

Systems for data collection and management used by the EPA and environmental authorities at the
state, local, and tribal levelsin the United States have developed overthe course of more than four
decades of implementing environmental programs. Many of these environmental programs have been
developed ad hoc, underdifferent statutes to address different environmental problems —e.g., those
usedinregulating GHGs, toxics, and specificsource categories. Airemissions informationis currently
collected by the EPA, state, or local airagencies through various separate regulations, in avariety of
formats, according to different reporting schedules, that use multiple routes of data transfer. For
example, enterprises are required to report theirattributes separately forthe following programs:

e Greenhouse GasReporting Program,

e ToxicsRelease Inventory,

e National Emissions Inventory via state airagencies, and

e Compliance reporting requirements for 40 CFR Part 60 and Part 63 regulations, known as
Compliance and Emissions Data Reporting Interface, which require affected sources to perform
emissions performancetests, conduct continuous emissions monitoring, and submit compliance
and emissions report.

Some of the informationissentdirectly to the EPA by regulated entities (e.g., compliance dataforthe
EPA’s SO, and NOy programs for power plants and industrial boilers), while otherinformationis sent by
the regulated entity to astate or local air agency that uses it for its own purposes before sending
nationally required information on to the EPA (e.g., compliance datafor Title V operating permit
programs). Quality assurance and quality control (QA/QC) may be done by the local agencies and by
EPA.

A benefit of designingand implementing various environmental management programs concurrently
would be to integrate and streamline platforms and procedures for data collection. Doing so today
would additionally afford the advantage of using applications of networked and automated information
technologies toreduce regulatory burdens and improving efficiency and transparency.

One example of data collection overseen directly by the EPA which utilizes automated data
managementis compliance reporting for the SO, and NOy cap-and-trade programs. The EPA collects
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continuous emissions monitoring and related operational data according to very detailed specifications
because accurate emissions monitoring and accounting provide the backbone of these nationally-
administered regulatory programs.*! More than 4,000 coal, gas, and oil-fired electricgenerating units
reportemissions andrelated information directly to the EPA, including:

e Afacility’s monitoring plan, which provides details on monitoring methods, technologies,
configuration, and operational specifications of monitoring equipment and related information
specifictothe unit;

e Theresults of quality assurance tests performed on the measurement systems used on-site;

e Hourly CO,, NOy, SO,, and mercury concentrations and emissions flow;

e Hourlyenergyinput, electricoutput, and other operational data.

The EPA usesthisinformation to develop an accurate record of hourly emissions for every operating
hour at every power plantsubjecttothe program. In addition to assessing compliance with emissions
trading programs, this data record is used for a number of different purposes, such as: supporting
enforcementactions where power plants fail to comply; conducting air quality modeling studies; doing
cost-benefitanalyses of proposed regulations; and undertaking policy research and development for
future interventions.*?

The initial quality assurance (QA) efforts are undertaken by the power plantowner/operatoritself,
which conducts initial certification tests and on-going quality assurance testing on emissions monitoring
systemsto ensure data quality (i.e., accuracy, reliability, consistency). The facility stores continuously
measured information locally in a data acquisition and handling system, and at the end of each quarter
transfers that data to EPA software.*® Using the EPA software, the power plant conducts an electronic
audit of the data. If data passes the electronicaudit, aseniorcompany official or his or heragent
personally self-audits and certifies the data before submittingittothe EPA. The EPA then reviews
electronicauditresults and conducts additional statistical analyses of data. The EPA and state
environmental auditors also visit emissions sources to conduct on-site audits, reviewing the monitoring
system(s) and afacility’s measurement operations, maintenance, and quality assurance procedures.
These monitoring and datareporting provisions would typically be included in the terms and conditions
of afacility’s operating permit.

41 The EPA’s emissions measurement and reportingregulation (40CFR Part 75; known as the Part 75 Rule) wasoriginally
published in 1993. More information is available at https://www.epa.gov/airmarkets/emissions-monitoring; also see EPA.
(2009). Plain English Guide to the Part 75 Rule. Retrieved from https://www.epa.gov/sites/production/files/2015-
05/documents/plain_english_guide_to_the_part_75_rule.pdf

42 Analyzingozone air quality impacts from low-utilization power plants in the Northeastern United States provides an example
of how this data record maybe usedinpolicyresearch and development. Inthis case, hourly emissions data were combined
with hourlyambient ozone concentrations, hourly temperature, and hourly electricitydemand to assess the impactonozone
levels of uncontrolled peaking power plants. These are power plants that only operate during periods of high electricity
demand,i.e., during high-temperature days when electricitydemandincreasesto meet demands for air conditioning, and
which typicallydonot have pollution control equipmentinstalled. The studyidentified potential contributors to the ozone
problemand recommendeda setofpolicies andincentives (e.g., demand-side management and e nergy efficiency) to address
the ozoneissue.

43 The EPA provides free electronic auditingand re porting software (Emission Collection and Monitoring Plan System)that
emissions sources must use to re port emissions data to the EPA. Afterthe data are imported to the software, the software
conducts hundreds of audit checks on monitoringplans, QA test results, and emissions and operations data. US EPA. (2015).
Emissions Collection and Monitoring Plan System (ECMPS) Reporting Instructions Monitoring Plan. Retrieved from
https://www.epa.gov/sites/production/files/2015-11/documents/ecmpsmpri201593 0.pdf
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Q#5: What is the process surrounding renewal and revisions?

In the United States, the process of renewal and revisions are different for preconstruction and
operating permits. This section focuses on Title V operating permits.

The CAA providesthat an operating permit will expire after fiveyears of its date of issue unless renewed
priorto expiration. Renewalinvolvesthe same review process as forinitial applications, described
earlierinthe Overviewsection, including publicparticipation and the opportunity for publichearings, **
state and EPA review. These procedures, like those to process a new construction or operating permit,
follow a consistent schedule and are clear, transparent, and publicly available.

Operating permits may also be revised based on changesin activities or processes at the enterprise, or
to incorporate new or updated regulatory or policy requirements. Plant owner/operators are required
to report changes to the facility, such as changes to plant ownership and any equipment modifications
that may or may not influence facility emissions. Permits must be revised to reflect those change s
accordingto procedural requirements that vary with the degree of impactthatthe revisions willhave on
emissions and related monitoring, recordkeeping, and other operational details specified in the permit.
Minor and administrative revisions require less processing, whilerevisions that impact emissions require
more analysis. Significant permit revisions are subject to EPA review procedures and public
participation, including the opportunity fora publichearing. Reissuance due to a permitrevision does
not extend the five-yearlife of the permit.

Preconstruction permits terminate aftera period of time if constructionis not commenced and
continued ina particular manner. Most preconstruction permits will expire after 18 months.

Q #6: How do permits reflect emissions trading requirements?

In the US context, operating permits aggregate all applicable obligations borne by afacility, including
those pertaining to compliance with an emissions trading program. Thus, permits would include the
terms necessary to enforce the obligations associated with the trading program. Forexample, a permit
may include an obligation to eitherreduce emissions below a certain amount, or obtain credits to allow
the source to emitabove a certainamount. The specificdetails of the trading program would inform the
permitterms.

Emissionstrading systems are regional or national in scale; some are administered by the EPA, others by
states. Asa resultthese programs may be reflected in permitsin different ways. Inthe case of federally
administered programs, likethe acid rain and NOy budget programs, the terms and conditions are
incorporatedin Title V operating permits. Inthe case of state administered programs, such as the
Regional Greenhouse Gas Initiative (RGGI) established by nine statesin the Northeastern United States
to reduce CO, emissions from the powersector, states may decide to align related obligations with the
existing operating permits program.

44 Public hearings are open door sessions when the publicininvited to present its message to government authority face-to-
face; the agencyis generallyinlistening mode, although hearings may present opportunities for officials to explain aspects that
are notclearyunderstood by some members of the public. Officialtranscripts of the hearings are entered into the public
record and evaluated alongside publiccomments submitted via paper, fax, email, orother electronic format.
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The NOy budget programillustratesthe emissions budget-setting process and how related obligations fit
intothe permitting process. In the case of that program, the EPA completed modelingto assess the
degree of overall emissions reduction required to minimize the effects of ozone precursors (NOy) inthe
Eastern United States, which had impeded those states’ ability to meet the ambientair quality standard
for ozone.The EPA then apportioned the overallbudget to affected states based on average electricity
generation rates overanannual time period. States were then responsible for allocating specific
emissions targets to the affected electricity generating unitsin their state (generating units largerthan
25 megawatts (MW) in capacity).*

The NOy budget program (as well as SO, trading under the acid rain program and CO, trading under
RGGI) require enterprises largerthan 25 MW to install, operate and maintain CEMS, and to report CEMS
data each quarterto the state and to the EPA. States and the EPA perform QA/QC checks on the CEMS
data and, once verified, dataare uploaded to state and EPA database s and made publicly available.
While RGGI is a state-based emissions trading program, RGGl uses the identical CEMS and QA/QC
procedures asthose requiredinthe EPA-administered acid rainand NOy budget programs, as described
earlierunderQuestion #4.

As with otherregulatory programs, the emissions limits related to emissions trading programs and the
monitoring, recordkeeping, and reporting requirements are inserted into the individual permits of the
affected enterprises.

Q#7: How can a permit system be designed to address multiple pollutants and capture
trade-offs between water, air, and solid waste control?

Principles of Integrated Planning

Permits can address multiple pollutants and different mediain different ways. One methodis aunit-by-
unitapproach. In this approach, the permit could describe all the requirements that apply tothat unitor
processforall media(e.g., air, water, solid waste, energy consumption, etc.). Anotherapproachis that
the permitcouldinclude different sections organized by media wherein each section includes all of the
emissions units/processes and the relevant obligations for that media (e.g., all the airemissions units
are coveredinthe air section; water unitsin the watersection; etc.). Yetanother way might be to
organize the permit by pollutant-specificrestrictions—for example, identify all the NOx limits from all
unitsforall mediain one section, and so forth. These are justa handful of ideas and there are likely
otherways as well. Each method may have different benefits in the way obligations are characterized
and enforced. Inthe United States, due in large part to the way in which the environmental laws were
enacted by Congress, permittingtends to be single media (i.e., separate Clean Air Act permit from Clean
Water Act permit).

Research indicates thatintegrated multiple pollutant models forair quality management, which
encourage consideration of related and sometimes conflicting air quality, energy, climate change, land-
use, and transportation priorities, can be more cost-effectiveand less administratively burdensome for
both regulated entities and the agencies that regulate them. The EPA’s Clean Air Science Advisory

45 Note thatstateswere alsogranted the flexibility to set aside a portion of their state emissions budget for newsources, or for
renewable energy and energy efficiency programs. Typically, this set-aside comprisesone to five percent of the total state
emissions allocation. The effect of anyset-aside is to slightlyincrease the overallstringency of the program, since slightly fewer
allowances are available to the affected enterprises.
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Committee recommends that agencies approach pollutionissues holistically, and implement solutions
that jointly address multiple pollutants and media(orat a minimum, do not resultin adverse trade-offs
between different pollutants and media). However, putting multi-pollutant and multi-media models of
environmental managementinto practice can be challenging. They require stronginteragency and inter-
jurisdictional cooperation, ahigh levelof trust between business and government, as well as strong
technical understanding across pollutants, media, and pollution sources.

The terms multi-pollutant and multi-media are frequently used, but what do these terms really mean?
Some agencies highlight “multi-pollutant” approaches that synchronize the installation of NOyand SO,
controls. While this can be more cost-effective and help toreduce pollution, this type of “multi-
pollutant” approachis consistent with traditional end-of-pipe emissions controls, but with an emphasis
on installing multiple controls at the same time.

One way to more fully achievethe economicadvantages and the environmental objectives of multi-
pollutantand multi-media programs is to undertake an integrated planning exercise that evaluates costs
and benefits of different energy and environmental options. A general step-wise approach for doing
such an integrated planning exercisefor air quality management would adhere to the following
principles:

e Determine acceptablelevel of morbidity and mortalityfrom pollution sources;

e Determine pollutant concentrations and reductions required to reach this goal;

e Convenetechnical and policy staff from environmental, energy, and economicagencies ata
interjurisdictional level relevant tothe currentand future scope of the problem;

e Establish planning procedures that evaluate options on the basis of environmental and energy
objectives, including demand-side measures (e.g., energy efficiency measures, distributed
photovoltaicsolar power, commuter rail, etc.) and supply-side measures (e.g., conventional
power generation with pollution controls, wind power, etc.);

e |dentify near-, medium-, and long-term objectives and constraints, and areas where cooperation
couldimprove the timingand efficacy of control measures;

e Rank orderresults by cost-effectiveness, efficacy, and ability to avoid cross-media and pollutant
transfers;

e Ensure that modeling exercises transparently disclose key variables and communicate results .

One way to apply these principles to permitting would be for the permitting authority to determine the
“best available techniques and technologies” based on maximizing useful output while minimizing
overall emissions across mediaand pollutants, both directand indirect emissions. In permitterms, this
could mean adopting an output-based emissions limit, i.e., kilogram of pollutant emissions (to airor to
combined media) perton of cement or megawatt-hour of electricity, rather than grams perjoule of fuel
consumed. Such an approach would seek opportunities to reduce pollutant emissions throughoutthe
facility. Use of products that might otherwise be disposed of as waste, or implementing end-use electric
energy efficiency programsin buildings and residences could be counted as part of the overall system of
manufacturing products or meeting demand for electricity.

46 Astrong example of integrated planning is provided by the Northwest Power and Conservation Council, aninterstate agency
established bythe US Northwestern states of Idaho, Montana, Oregon, and Washington to oversee regional planning to
balance energyandenvironmental objectives at | east-cost. Its seventh power plancan be found online at:
http://www.nwcouncil.org/energy/powerplan/7/plan/.
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Anotherapproach to applying multi-pollutant principles to permitting might start by examining the
confluence of pollution risks across populations potentially affected by a proposed facility, then
evaluating the additional burden that the emissions of the facility would pose to affected populations.
Emissions limits determined through the permitting process could seek to achieve an acceptable level of
risk. A facility with emissions that would impact higher-risk populations would face greater stringency.
Alternatively, an offset mechanism could be used, something akinto that used in the preconstruction
permit programin nonattainment areasin the United States. This could take into account the multi-
pollutant or multi-media attributes of the offset to recognizeahighervalue for an offset thatimparts
multi-pollutant/multi-media benefits.

Historical Context of Single- vs. Multi-Media Approaches in the United States and European
Union

Enterprise activities involve the discharge of pollutants to air, water, and waste media, and
environmental health and safety personnelat such facilities also generally focus on processes and their
effects across all media. However, environmental statutes and regulations historically have been
enacted and effectuated along specificmedialines. This has been the case in both the European Union
and United States. Today however, the United States largely retains afocus on single-pollutant control
strategies, while the European Union has evolved to incorporate approaches that reflect multi-pollutant
and multi-media considerations.

The US Congress enacted the Clean Air Act, Clean Water Act, and Resource Conservation and Recovery
Act, each of which focuses on specific media. Environmental agencies, in turn, have adopted media-
specificregulations toimplementthe various laws, which also follow media-specific paths, e.g., airand
water quality permits, and hazardous waste discharge permits. With regard to permitting specifically,
the Clean Air Act, especially the 1977 and 1990 Amendments, in practice represents acommand and
control approach focused on prescribing control technologies to reduce an individual pollutant at each
emissions point.

However, there have been successful policy efforts to employ cross-media strategies in the United
States. A few states have piloted multi-media permitting approaches. For example, Washington passed
legislation in 1995 to encourage coordinated permits covering all media.*’ Atthe federal level, the
Pollution Prevention Act of 1990 required the EPA to establish source reduction techniques across all
media, and required enterprises to submitan annual report (called “toxicchemical release form”) to the
EPA thatdescribed the pollutants discharged and what techniques were used to reduce such
discharges.*® The EPA has also worked to align rulemakings to optimize multi-pollutant reductions; for
example, regulations for cement manufacturing enable affected enterprises to comply with criteria
pollutants and HAPs, resulting in significant cost savings to industry.*°

Europe’s approach has changed overtime. Early legislation, such as the UK Clean Air Act of 1956, also
focused onindividual media. However, informed by a 1976 report by the Royal Commission on

47 Was hington State Legislature, RCW 70.95C.250, Multimedia Permit Pilot Program. Retrieved from
http://app.leg.wa.gov/rcw/default.aspx?cite=70.95C.250

48 US Pollution Prevention Act of 1990. Retrieved from http://www.epw.senate.gov/PPA90.pdf

49 Witosky, M. (2010). Sector-Based Multipollutant Approaches for Stationary Sources. Presentation to Clean Air Act Advisory
Committee, Washington, D.C. Retrieved from http://www.eli.org/sites/default/files/docs/seminars/10.20.10d c/EPA-
Attachment-1.pdf?g=pdf/seminars/10.20.10dc/EPA-Attachment-1.pdf

31



Environmental Pollution,*® England moved first towards a multi-pollutant framework for permitting. In
1990, the UK passed the Environmental Protection Act. This Act consolidated several previous laws,
recognized the significant changesthat had occurred to improve the environment overthe previous
decade, and focused programs on prevention (“root-of-pipe”) ratherthan cure (“end-of-pipe”).>!

Similarly, European permitting began with a separate focus on air and water quality, but has evolved
into a multi-media system. The European Union has adopted directives for specificair pollutants, but
application of the various air, water, and solid waste standards and requirements occurs through other
directives such as the Large Combustion Directive>? and the Integrated Pollution Prevention Directive,*?
both of which require BAT to be used to meet multi-media environmental standards. Individual
countries’ legislation may continue to follow a media-specific path, but the scope of such legislation
increasingly reflects the role and primacy of the multi-media EU Directives.

In practice, multi-media permitting through the EUdirectives establishes arange of emissions limits to
satisfy BATand affords a significant degree of discretion to individual Member States asto how BATis
applied. Onacase-by-case consideration of enterprises, less wealthy Member States may be given extra
time to implement BAT or may implement BAT atthe higherend of an emissions range. Oversight by the
European Commissionisfocused on air quality plans and meeting overall emissions targets, as set forth
by the Commission. Butthe plans must be implemented though legislation in each Member State, and
the European Commission does not have veto authority overindividual permits.

Both the US and EU systems emphasize consistent enforcement and compliance, and provide strong
oversightrolesforthe EPA and the Environment Departmentsin each EU Member State. Inthe United
States, statesare the lead agenciestoimplementand enforce air quality permits, but the EPA has the
authority to veto specific operating permits and issue afederal operating permitin certain
circumstances. Inthe US system, BACT and LAER apply nationally for sources subject to construction
permits and no exemptions are provided for local economiccircumstances. This largely eliminates a
potential for competitive advantage, sincethere is noincentive forasource to build orexpandinone
state vs. anotheronthe basis of regulatory stringency (though otherfactors, i.e., tax benefits, subsidies,
lower labor costs, etc., may encourage relocations).

In Europe, Directives and emissions targets are established atthe European Union level (EU 28). Each
Member State thenimplements these directives and targets by passing legislation, adopting regulations,
and enforcingthem. Member States can utilize flexibility provisions written into directives to delay the
effective date of adirective ortarget based on particulareconomic considerations, but must ultimately
meetthe same requirements as all other Member States. In part owing to the lack of central oversightin
permitting, there is nota consistent understanding of how multi-pollutant and multi-media provisions
have beenimplemented across Member States.

50 Royal Commission on Environmental Pollution. (1976). Air Pollution Control: An Integrated Approach. RCEP 5th Report.
Retrieved from http://www.rcep.org.uk/re ports/05-air/1976-05air.pdf

51 RCEP. (1992). Best Practicable Environmental Option. 12th Report. Retrieved from http://www.rcep.org.uk/reports/12-
bpeo/12-response.pdf

52 Large Combustion Plant Directive. Retrieved from http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3A128028
(This Directive isinthe processof being revised and updated as of February 2016.)

53 Industrial Emissions Directive. Retrieved from http://ec.europa.eu/environment/industry/stationary/ied/legislation.htm

32



Part Ill: The Resources and Technical Capacities Required for
Implementation

Case Studies of US Air Permitting Programs

In the United States, air quality permits are issued by agenciesin all 50states, 116 municipal or county
level agencies, and four US territories.>* Several different types of permits are issued, including
construction permits, operating permits, Title V operating permits, and general permits, and permits are
issued forboth majorand minorsources. This section provides the administrative details of permitting
programs run by state and county level agencies in areasthat represent a cross-section of jurisdictions
with urban population andindustrial characteristics that make them potentially more relevant tothe
Chinese experience.

Each jurisdiction described here has a significant, and in some cases concentrated, industrial presence.
The city of Pittsburgh, and the states of Illinois, Pennsylvania, and Virginia have many coal-fired power
plants and large industrial enterprises (production of cement, steel, pulp, and paper). The Seattle metro
area, for example, has several aircraft manufacturing plants (Boeing), many high tech industries
(Microsoft, Amazon, Google, Oracle) andis one of the ten largest port facilities in the United States.
Maryland has a mix of enterprises, with some industrial facilities in the western portion, while high tech
dominatesinthe urban corridor between Baltimore and Washington, DC. Traditional industrial activity
in placeslike Pittsburgh, Pennsylvania, and Illinois has been declining over the last 30 years, while
Seattle metroisone of the fastest growingareasin the country. The economies of Maryland and Virginia
are alsostrongin large part due to proximity to the nation’s capital, Washington, DC. Relative economic
strengthisreflected in household income levels. The Seattle metro area, Maryland, and Virginia have
householdincomes that are higherthan the national average of about $50,000 peryear. Maryland ranks
1st nationally. lllinois, Pennsylvania, and the Pittsburgh metro area have household incomes at or
slightly lessthan the national average.

Table 2: Selected General Statistics about US Jurisdictions®*

State or Population Size Median NOx Emissions PM,.s Emissions

Local Agency (million) (km?2) Household Point Source Point Source
(2015 unless Income Fuel Combustion Fuel Combustion
otherwise (20159) (tons, 2011)56 (tons, 2011)57
stated)

Allegheny County, 1.2 (2014) 1,930 51,366 10,320 2,595

Pennsylvania (Pittsburgh

metro area)

BayArea, California (San 7.6 (2014) (nine | 18,088 73,562 (2011) | 18,850 7,850

Francisco metro area) counties)

Illinois 12.9 149,998 | 54,124 209,050 22,245

Maryland 6.0 32,133 73,538 37,300 8,775

PugetSound, Washington 3.8 15,209 63,088 (2010) | 5,870 9,510

(Seattle-Tacoma metroarea)

Virginia 8.4 110,786 | 61,044 63,730 16,975

54 Personal communication between Chris Jamesand Ste phanie Cooper of the NACAA, February 2016.

55 Data available at: www.wikipedia.org and US Census Bureau quickfacts.census.gov.

56 US EPA. (2011). National Emission Inventory. (Most recent version). Retrieved from
http://www3.epa.gov/ttnchiel/net/2011linventory.html (user driven, report for each state, sectorand pollutant).
57 US EPA (2011).
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General characteristics of a jurisdiction, i.e., population, size, income level, major source categories,
number of sources, etc., may affect the budgetand staff resourcesrequiredtorunan effective
permitting program. Table 2includes general information about each sample jurisdiction by way of
background context toinform subsequent Tables 3and 4.

Permit Fees

As Chinaconsiders a permitting program, itisimportantto also considerthe costs associated with
implementation and enforcement of such a program. Permitting fees are one way that the US system
ensures thatthere isadequate funding to coverthe reasonable costs of the permit program. China could
considerusingthistype of systemandidentifyingthe types of activities that such fees might cover.

State and local agencies collect different types of fees for different purposes. Fees for construction and
operating permits (non-Title V or minor source fees) are intended to coverthe agency’s cost to review
and process each application. Many agencies require additional fees to be paid for complex permit
applications, forexample those requiring review of modeling or determination as to whetheradditional
emissions will cause or contribute to aviolation of ambientair quality standards. Many agencies also
charge annual feesforeach enterprise to help coverthe costs toinspect the enterprise each year.

As Table 3 shows, permit fees vary significantly by jurisdiction and by type of permit. Inadditionto a fee
perton emission, most agencies charge an annual administrative fee for both majorand minor pollution
sources. State and local agencies prepare annual budgets and strategic plans that detail the workload
and priority pollution control areas, identify funding sources, and describe the resources needed to
accomplish the expected tasks. A good example of an annual budget and strategic planis that prepared
by the PugetSound Clean Air Agency.®

58 PugetSound Clean Air Agency.
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Table 3: Selected Examples of Permit Types and Fee Structures

State or Local Construction Operating Title V Other
Agency
Major Minor Major Source Minor Source ($/ton)
Source Source (2015,
adjusted
annually)
Allegheny $22,700 $1,000 $750/ year(in | $375/year $86.34 Ownership
County, (incl. addition to transferfee:
Pennsylvania attainment $86.34 per 25% thatof
(Pittsburgh and modeling ton) operating
metro area)s® review) permit
BayArea, All sources All sources Feessetby Renewal fee $110 (criteria Toxic pollutant
California (San | mustpay: mustpay:filing | type of source | $89-876 (for pollutants) fee:10% of the
Francisco filing fee $452, | fee $452,an (appliesto enterprises $0.10 (GHG) source fee.
metro aninitial fee, initial fee, risk | majorand from 1to more Annual
area)e06l risk screening | screeningfee, | minor than 20 assessment to
Feessetby fee, permitto permitto sources), e.g., permitted nine counties
type of source, | operatefee, operate fee, fuel sources, (based on
e.g., Fuel and toxic and toxic combustion: including population):
combustion: surchargefee. | surchargefee. | $30.86 per gasoline $23 million
$61.75 per million Btu per | stations) total in 2014.
million Btu per hour. Certificate of
hour Minimum fee: exemption:
(minimum fee: $234. $452 (for
$330, Maximum facilities
maximum $57,299. seekingto be
$115,199). Organicliquid exemptfrom
Organicliquid storage permitting).
storage (petroleum Hearing board
(petroleum refinery, fees:$195-579
refinery, chemical (small
chemical plant):0.091 businesses),
plant):0.181 cents per $961-3,873
cents per gallon. (large
gallon. Minimum fee: businesses);
Minimum fee: $144. plus $1,939-
$200. Maximum 3,873 per
Maximumfee: $13,628. hearing day.
$27,258
I11inois62 63 $4,000 (1t $500 to $1,000 | Covered under | $235/year $21.50 $10,000 public
unit) TitleV (enterprise (enterprise hearing fee
$2,000 Complex program with <25tons), | emissions of
(modification source:upto $21.50 perton | 100-13,888 $4,000 fee to
to existing $10,000 (enterprise tons) transitionfrom
unit) emissions 25- | $294,000 (cap | majorto minor
$10,000 100 tons) forenterprises | source
maximum with emissions

59 Allegheny County Health Department permit fees: http://www.achd.net/air/pubs/pdf/AQ_FeeSchedule.pdf.

60 Personal communication, Pam Leong, Bay Area Air Quality Management District, February 2016.
61 BayArea Air Quality Management District, Regulation 3, Fees. Retrieved from
http://www.baagmd.gov/~/media/files/planning-and-research/rules-and-regs/reg-03/reg300_060315-pdf.pdf?la=en.

62 || linois EPA Construction fees. Retrieved from http://www.epa.illinois.gov/topics/forms/fees/construction/index

63 || linois EPA Minor Source Operating Permit fees. Retrieved from http://www.epa.illinois.gov/topics/forms/fees/non-Title-v-

operating/index
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Greenfield more than
source: $5,000 13,888 tons )4
Complex
source:
$12,000 to
$25,000
PugetSound, $1,150 (base $1,150 (base Information $2.7 million $1.3-1.5 Annual per
Washington fee) fee) notavailable peryear million per capita
(Seattle- forindividual collectedfrom | yearcollected | assessment.
Tacoma metro sources 3,500 sources from 31 $0.81 per
area)s sources capitain
2015¢%¢
Virginia%” $31,558 $1,577 $21,039 (initial | $1,051 per $60.91 (fee ~$1 million per
(nonattainmen | $788 (permit TitleVpermit) | year capped at yearreceived
treview) amendment) $10,519 (Title 4,000 tons per | from permit
$15,779 (all V permit year) construction
others) renewal) and
$7,363 (state modification)
operating ~$10 million
permit) peryear
$10,519 per received from
year(complex) Title Vsources
$3,681 per
year(not
complex)

Title V Permit Fees

Title V feesfor majorsource operating permits originated from the 1990 Amendments to the Clean Air
Act. EPA established a presumptively minimum unitfee of $25 per ton of pollutant emitted by the
enterprise (notincluding CO,). The unitfee was also required to be adjusted each yearin accordance
with the Consumer Price Index. The purpose of these requirements was to ensure that state and local
agencies collectfeesto coverall reasonable (directand indirect) costs associated with the permit
program. Such costs mayinclude, forexample, adequate personneland fundingto administer the
program such as issuance and enforcement of permits including facility audits and inspections. The

conceptwas that by requiring revenuecollection, implementation could be betterassured.

There was and continuesto be debate over how best to structure permitfees. Some have suggested
that how many pollutants asource emits does not necessarily correlate to the burden of developingand
enforcingapermitas borne by the state or local permittingagency. Forexample, while coal-fired power
plants are large, emitting thousands of tons (or more) of pollutants each year, these sources have fewer
emission points, and the record keeping and reporting requirements are well established (e.g., fuel
sampling, continuous emissions monitors to record pollutant concentrations, etc.). Petroleum refineries,
pulp and paper plants, and automotive manufacturing plants, in contrast, may have several hundred

64 ||linois EPATitle V fees. Retrieved from http://www.epa.illinois.gov/topics/forms/fees/dean-air-Title-v/index

65 Personal communication, Karen Houser, Puget Sound Clean Air Agency, January 2016.

66 Memorandumto Puget Sound Board of Directors. (2015). Resolution 1323—Adoptingthe FY16 Budget. Retrieved from
http://www.pscleanair.org/library/Documents/PSCAA-FY16Budget.pdf Per capita assessments reflected onpp. 23-25.

672016 Air Permit Program Fees. Retrieved from http://www.deq.virginia.gov/Portals/0/DEQ/Air/Permitting/air_fees.pdf; Fees
Underthe Virginia Air Pollution Control Law. Retrieved from
http://www.deq.virginia.gov/Programs/Air/FeesUndertheVAAirPollutionControllaw.aspx
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discrete emission points and diverse processes which influence the type of emissions and associated
recording keepingand reporting requirements. Thus, some permitting authorities might take the
positionthat more laboris often required to review andissue an operating permitforan automotive
manufacturing plant emitting 500 tons of pollutants each year, forexample, thanforapowerplantthat
may emit 10,000 or more tons of pollutants each year. Forthis reason, many agenciesinitially
formulated atwo-partfee, based on pollutants emitted and labor requirements.

A second factorthat may influence emission feesis the number of Title V sourcesinany jurisdiction.
Agencies with fewer Title V sourcesinitially had higher pollution fees. There are administrative costs to
operatingaTitle V program regardless of the number of sources, so costs are loweron a persource
basisin states with many Title V sources.

Take for example, lllinois, which has low Title V fees compared to those in other states shownin Table 3.
Illinoisisalarge, industrialized state which also has many coal-fired power plants compared to other
states. Jurisdictions with fewersources and those where power plants have less influence on the total
emissionsinventory have tended to have higher Title V operating permit fees.

The amount and structure of Title V fees has changed overthe past two decades. Today, itis common
for statesto assess some minimum or base fee toall sources, then the emissions fee perton of pollutant
isaddedto that base fee. Overtime, as enterprises reduced theiremissions, many took advantage of
state programs that allowed enterprises to be exemptfromthe Title V programif the enterprise
accepted a permit modification that restricts annual emissionsto lessthanthe Title V threshold. A
combination of these two factors reduced both the annual emissions and the number of affected TitleV
sources. While thistrend improved air quality, there are minimum costs associated with administering
each Title V permitand the program as a whole, regardless of the number of affected enterprises or
theirtotal emissions. As aresult, many states today have both increased their perton emission fees and
established a base fee that all Title V sources must pay. The base fee is also applied to minorsources,
includingthose that were former Title V sources who reduced or otherwise restricted their total
emissionsto below the applicable thresholds required to obtain a Title V permit.

Construction Permit Fees

State and local agenciesinthe United States also typically require enterprises to pay a fee whenthey
applyto constructa new facility oradd a new emissions point. Fees must be paid by the enterprise
before the agency will begin processingthe permit. The fee for modifying an existing enterprise or
emissions pointisthe same asa new applicationfeeif the modification willresultinanincrease in air
pollutants. The construction permit fee varies based on the complexity of the activity(ies) proposed by
the enterprise. Anew or modified major source has a higherfee than that for a new or modified minor
source. If a permitagency hasto review ambientair quality or dispersion modeling results, or conduct
such modelingthemselves, additional fees are required. All newor modified permits are subject to
publiccomment and review. Some agencies (e.g., lllinois in Table 3) require an additional fee if a public
hearingis held. Construction permit fees of up to $40,000 (per Maryland in Table 3) reflect the agency
resources required to process apermitandrespond to publiccomment. The number of new or modified
construction permits processed each yearislinked to local, regional, or national economicactivity.
Fewer construction permits are typically issued during economicrecessions compared to periods of
strong economicgrowth.
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Non-Title V Operating Permit Fees

State and local agencies also assess base and annual fees for sources not subject to the Title V program,
called minorsource fees. Interms of numbers, there are many more minorthan major sources. For
example, Table 4shows that Allegheny County, lllinois, and Puget Sound have a 10:1 ratio between
minorand majorsources. While minor sources may have fewerapplicablerequirements than major
sources, state resources are required to process such permits and to ensure compliance once the permit
isissued.

Other Types of Permit Fees

There are other permits required and issued by US air quality agencies. Since the authority to develop
and administerairquality programsis primarily that of the states, with EPA oversight, agencies have
established othertypes of permits and fees to address local or state needs. These include:

e General permit or permit by rule: A small one-time application fee of $50-300 is often required.
The enterprise complies with the terms and conditions of the general permitorrule, andis
registeredinthe state emissionsinventory system. A small annual fee may also be required.

e Registration fees: These fees are mostly legacies of permitsissued priorto the establishment of
the Title V program, or for minorsources that existed priorto the establishment of astate
permit program. Small annual fees are collected by some agencies.

e Risk-based fees: The Bay Area Air Quality Management District charges fees based onthe
quantity and type of toxicair pollutants emitted.

The Bay Area and Puget Sound permitfeesrepresentahybrid approach. Fees are charged for specific
processes and based on the quantity of pollutants emitted. However, both agencies also collect revenue
fromlocal countiesto help diversify program funding. The Bay Areaalso charges fees based onthe
capacity or throughput of processes and upon the risk burdenimposedto the publicfromthe emission
of hazardous air pollutants. Thisapproachis analogous to that taken by the UK Environment Agency
(discussed below), though the UK and Bay Area use different protocols and methodologies to calculate
permitfees.
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Table 4: Program Description—Selected Examples®®

State or Local Title V. | Minor or Other Number of Budget Comments
Agency Permits | Permits or Staff and ($ per
Registrations Managers year)
$ million
AlleghenyCounty, | 35 375 7 staff 0.69
Pennsylvania 1 manager(8total)
BayArea, 100 11,000 facilities 65 total staffand managers 35 1200-3000 permit
California (San 24,000 emission applications
Francisco metro sources (30% of processed annually
area)®® these<10tons per (depending on
year) economy)
Illinois 550 980 state permits Title V:19 staff, 17 (total
to operate (non 1 manager (20total) airagency
TitleV) MajorSource Construction: 6 budget)
~6,000 minor staff, 1 manager (7 total)
sources MinorSource operating
permits: 8 staff, 1 manager (9
total)
Open burning: 1 staff
All units: 34 staff, 3 managers
(37 total)
Maryland?0 121 344 (state permits | 4 managers, 15 permit 2.17 ~700 state permits
tooperate) engineers, 5 to operateissued
administrative/support staff annually
PugetSound, 31 3,500 7.7 permit staff 1.1
Washington 1 manager (8.7 total)
(Seattle-Tacoma
metro area)’!
Virginia72 250 1575 42 staff, 6 managers (one 3.1 ~500 permitsissued

manager for each of six regional

offices), 6 support staff (54
total)

annually. Of these
250 are for minor
sources

Staffing and Technical Expertise

While fee structures vary, approaches to staffingand management are more consistent across state
programs. Each agency typically has an “air division” and within that division there is usually a permit or
engineeringdivision responsible for processing permits. That division is comprised of several permit
engineers or otherspecialists and one (or more) managers. Larger states may organize themselves along
sector-based lines, such as having one permitsection for combustion sources, another for chemical
plants, a third for iron and steel, etc. Staff with engineering or science expertise are responsible for
reviewing the permitand developingits terms and conditions. Chemical and mechanical engineers are
the most represented among permit staff. Some agency staff also have expertiseinindustrial and

68 State andlocalagencyinformationinthistable obtained from —Maryland: personal communication, Karen Irons, Maryland
Department of the Environment, January 2016. Virginia: personalcommunication, Tamara Thompson, Virginia Department of
Environmental Quality, January 2016. Allegheny County, PA: personal communication, Jamie Graham, Allegheny County Health
Department, January 2016. lllinois: personal communication, Robert Smet, Illinois EPA, January 2016. Puget Sound: personal
communication, Karen Houser, Puget Sound Clean Air Agency, January 2016.
69 Personal communication, Pam Leong, Bay Area Air Quality Management District, February 2016. [Supra footnote 60.]
70 personal communication, Karen Irons, Maryland Department of the Environment, February 2016.

71 Personal communications, Karen Houser, Puget Sound Clean Air Agency, January 2016.

72 personal communications, Tamara Thompson, Virginia Department of Environmental Quality, January 2016.
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atmosphericchemistry. The permitting section or division generally has the highest concentration of
staff with technical degrees, and also the highest concentration of staff with advanced degrees.
However, staff with bachelorlevelengineering orscience degrees are adequate for most agencies.
Typically, the permit divisionis headed by aperson with anadvanced engineering orscience degree. A
few may have a doctorate degree inscience orengineering. Many section ordivision leaders were also
permitengineersthemselves, and were promoted to be the section ordivision leader.

Administrative or support staff process permitfees, track permit timelines (states have certain periods
of time to determine an application complete, process a permit, and for publicreview and comment),
and are initial points of contact for permitapplicants. These personnel have two- orfour-yearnon-
engineeringorscience degrees. In smaller agencies, such as Allegheny County, one support person
handles many functions, not just permits. In larger agencies, such as Maryland and lllinois, specific
support staff are assigned to the permitting sections or division. Computer supportis usually provided
by contractors or by staff responsibleforthe entire state orlocal agency.

While state and local agenciesissued construction and operating permits for decades, many agencies
hired staff following the 1990 Amendments to the CAA forimplementation of Title V. Forexample, the
EPA’s and the California Air Resources Board’s (CARB) air quality training curriculums were revised and
expanded torespondtothe new demand. Inthe mid-1990s these courses were held at specifictimes
and locations, requiringin-person attendance. Each course was taught by a certified instructoror
EPA/CARB staff and took two to fourdays of time to complete. Neither the EPA nor CARB charged fees
for government staff. However, due to significant demand and limited space forin-person EPA or CARB
training, private companies also held courses, and forthese afee of $400-1,000 (typical range) was
charged. As the Internet became widely used, the EPA and CARB recorded theirtraining coursesto make
them available on demand so agency staff could learn about various topics whenever they wanted, and
without havingtorequire travel to a particularlocation. The EPA and CARB both maintain extensive
video course libraries today.” 74

The EPA’s Air Pollution Training Institute also administered a grant program that paid for university
tuition atgraduate schools for qualifying air pollution agency staff.”> Typicallyonly adozen orso grants
were issued each year, butitallowed junioragency staff to deepen theirlearning, to develop
professionally, and be agreaterresource to theiragency. Qualifying applicants were required to work
twoyears at a governmentagency for each year of tuition theyreceived.

73 Link to allEPA Air Pollution Training I nstitute courses: http://www3.epa.gov/apti/video/index.html.

74 Link to the CARB air pollution training portal: http://www.arb.ca.gov/webtraining/.

75 Agency staff appliedto the EPAina competitive process. If approved, funds were provided by the EPA’s Office of Air Quality
Planning and Standards. Qualifying students had to submit transcripts with their grades each semester.
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United Kingdom Resources and Technical Capacities

Table 5: Selected General Statistics About EU Jurisdictions’®

Country Population Size GDP
(million) (km?2)
(year)

UnitedKingdom | 65.1(2016) | 242,495 | $43,771 (2015)
Germany 81.4 (2015) | 357,168 | $41,267 (2015)
Sweden 9.8 (2015) | 450,295 | $48,966 (2015)

In the United Kingdom (UK), permits are issued by permitting authorities in the four component
jurisdictions of the UK, i.e., England, Wales, Scotland, and Northern Ireland. Each jurisdiction hasits own
implementinglegislation. The UK has a total of about 20,000 permits, of which 1,000 are related to the
Industrial Emissions Directive. England issues about 75 percent of all UK permits through three
centralized permit offices with atotal staff of about 200 people. Most of the staff hold university
degreesinengineering orchemistry. Permit fees in the UK are collected to coverthe costs of permitting
staff, and are adjusted each yearto reflect changesin the rate of inflation. Permitting staff are
encouraged to rotate to other units, to become familiar with othertypes of industries, and also to rotate
to one of 16 area inspector centers, which are responsible forenterprise audits and compliance
assurance. Longer-term, career staff can aspire to take on managementresponsibilities.

The UK’s permitting system (and that of Europe in general) is quite different from that of the United
States. Multi-pollutant and multi-media permits are issued, perthe EU Industrial Emissions Directive
(discussed earlier). The UK’s multi-pollutant focus was informed by a 1976 report of the Royal
Commission on Environmental Pollution,’” and has operated anintegrated pollution control system
since 1990. England’s expertise helped toinform work by the EU Commission to launch the first
Integrated Pollution Prevention and Control Directivein 1996.

The multi-pollutantand multi-media scope of the UK permitting program resultsin adifferent staffing
and fee structure from that of the United States. While the educational backgrounds of permitstaffin
the UK alsolargely pertainto engineering and scientificdisciplines, the broader program scope means
that each staff personinthe UK has fewerenterprises for which he orsheis responsible, butthat these
responsibilities coverall mediaand pollutants. Inthe United States, air quality staff reviewand approve
air permits, while water quality staff do the same forwater, etc. Some US statesrecognize the benefits
of coordinated permitreview, and there are efforts made to synchronize permit processing for major
construction or modifications that touch on requirements across several media. However, theseare
case-by-case, and not routine practice asithas beeninthe UK (and European Union) forseveral
decades. The multi-pollutant and multi-media aspects of the UK permit system mean thata permit
engineeris familiar with the entire operation of an enterprise. This depthis useful, especially in
processes where an enterprise can control the rates of air quality or water discharges. From
managementand professional career perspectives, to maintain freshness and offeravenues for
professionaladvancementthe UK system encourages staff to periodically rotate, to be responsible for
differentindustrial sectors, and to advance to a supervisory ormanagementlevel if the staff personis
gualified andinterested.

76 Source: www.wikipedia.org (forall countries).
77 Royal Commission on Environmental Pollution. (1976). [Supra footnote 50.]
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As part of the EU ETS, the UK assesses CO, emissions fees based on the total annual emissions at each
enterprise. Table6addressesfeesin the UK for sources subject to the Emissions Trading System.

Table 6: EU ETS Permit Feesinthe UK

Enterprise Size Application Fee | Annual Fee Other Fees

(based on annual (in local (in local

emissions) currency) currency)

<50 kilotonnes (kt) per | £1,340 £2,550 £430 allowance? transfer orvariation

year’s £670 allowance surrender
£125 perhourforfailure to submit annual report (fee for
agencyto calculate e missions)

50-500 kt peryear £2,500 £3,320 £430 allowance transfer orvariation
£670 allowance surrender
£125 perhourforfailure to submitannual re port (fee for
agencyto calculate e missions)

>500 ktperyear £5,970 £4,080 £430 allowance transferorvariation
£670 allowance surrender
£125 perhourforfailure to submit annual re port (fee for
agencyto calculate emissions)

Non-emitter £980 £1,120 applicationto increase emissions for non-emitter

For otherpollutants, the UK assesses permit fees using arisk-based system, called OPRA (Operational
Risk Assessment). The IEDis the chief regulatory mechanism applicable to thermal power plants and
otherindustrial sources. Toimplement IED, the UK uses OPRA to rank these sourcesinterms of their
complexity, geographiclocation, and actual emissions. The enterprise calculates its OPRA score (in
bandsfrom Ato E based onthe complexity of the enterprise)in accordance with published guidance 2°
Then, points foreach attribute are calculated based on the particular OPRA band, using Table 7 below.8!

Table 7:0PRA Band Scores (Used in the UK to Calculate Permit Fees)

Attribute Band Score
A B C D E
Complexity Note - each activityis scored | 2 15 45 82 110
Emissions Air 3 10 20 35 50
Water 3 10 20 35 50
Land 3 10 20 35 50
Wasteinput 3 10 20 35 50
Sewer 1 10
Off-site waste 1 10
Location 3 10 20 40 60
Operator Performance 10 25 40 60 75

The last stepisto determine the application and annual fees. This value is the product of the number of
points calculated by Table 7 and the specificactivities shownin Table 8.8

78 EU ETS Installation Charges. Retrieved from https://www.gov.uk/guidance/eu-ets-charges#teu-ets-installation-charges.

79 Note thatinthe EU ETS, the term “permit” is often used interchangeably with the term “allowance” to signify a tradable
certificate representinga ton of emissions. For clarity, the term “allowance” is used here. This is consistent with the practicein
the United States, where allowances are issued by the EPA and statesforacid rain and GHG market-based programs.

80 Environment Agency. (2014). OPRA for EPR version 3.9, Annex A—OPRA for Installations. Retrieved from
https://www.gov.uk/gove rnment/uploads/system/uploads/attachment_data/file/301773/LIT_6817.pdf

81 Environment Agency. (2014). Table 24, page 45.

82 Environment Agency. (2014). Table 25, p. 45.
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Table 8: UK Permit Fee Multipliers (for each OPRA point)

Charge Installations
Multiplier (£)

Permit Application charge 206
Subsistence charge 101

Normal Variation charge 58
Substantial Variation charge 113

Full Surrender charge 127

Partial Surrender charge 99

For example, athermal power plant sized greater than 300 MW is classified as band D usingthe OPRA
manual (see Table 1, page 13 of the manual). Band D equals 82 points for complexity, 35 points each for
air, water, land and waste discharges, 5 points for sewer, 5for off-site, 40forlocation and 60 for
operator performance, foratotal of 332 points. This enterprisewould be assessed a one-off fee of
£68,392 fortheinitial permitapplication, and an ongoingannual fee (the “subsistence charge”) of
£33.532. The OPRA manual provides OPRA band classifications for the different types of industries
covered by the IED, as well as other permitting regimes. Each activity receives its own OPRA
classification and is assessed fees accordingly. There are proceduresto group like activities together
(e.g.,an enterprise with several small surface coating processes), butas a general principle multiple
activities located at the same location will pay multiple fees.

Summary and Recommendations Related to Permit Program Management, Staffing and
Fees:

As described earlier, thereare different methods for ensuring that a permit programis adequately
funded bothinitially and as an ongoing matter. Despite the range of approaches described above,
several key lessons emergefor consideration by Chinaasit considers options for fee structures, staffing,
and program management:

e Revenue collected from permits should be adequate to pay for staff, management,
administrative support, and overhead (building rent, travel, equipment, etc.). Such revenues
couldalsoinclude fundingto supportthe ambientair quality monitoring network and to
conduct facility inspections to assess compliance.

e Thenumberand complexityof permits will drive demands on resources and staff. A large source
with few emissions points may requireless agency resources than acomplex source regardless
of size. Forexample, apower plant hasrelatively few emissions points, but thousands of tons of
pollutants (or more) can be emitted through each point. Conversely, petroleum refineries can
have hundreds of emissions points and many fugitive discharges, many of which are relatively
small. So, a permit system where fees are derived solely from the quantity of emissions may not
align withthe overall work stream from all enterprises. Therefore, awell-designed fee structure
will take multiple factorsintoaccount.

o Oneoptionwouldbetoinclude afee componentthatisa standard application feefor
all enterprises, regardless of size. There are certain administrative procedures that must
be done to enteran enterprise into asystem, and the quantity of emissionsis notabig
factor in determining these associated administrative costs. Forexample, an agency
could assess a base fee of a certain amount, then require additional fees proportional to
the complexity of the permitreview.
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o Anotheroptionwouldbe tofollow a consultancy model where the enterprise pays an
hourly rate for the permitreview.

o Yetanotheroptionistoinstitute asystemalongthe lines of that used in England or the
Bay Area, which takes into account source complexity, geographiclocation, the quantity
and type of pollutants emitted, the capacity or throughput of a process, and the health
risks from any hazardous pollutants that are emitted.

e Appropriately aligned permitting fees can create incentives to reduce emissions and drive
technological improvements, whileallowing forincreased growth.

e |Ifpossible, the type of feesto be assessed can be established in arelated regulation, with
reference toamanual where the actual fees and the protocols used to determine them are
detailed. This ensures that animplementing agency has access to the resources needed to
execute its responsibilities. The manual can be updated as needed and usually requires less
burdensome procedures than those required to revise aregulation.®

e Factors that influence the numberand type of permits issued will change overtime, i.e., the
rates of economicand population growth, changesin the emissionsinventory, and new
statutory or regulatory requirements. Cross-training of staff in several disciplines provides the
agency with flexibilityto accommodate large but temporary increases in permitactivities.

e Permittingprograms require engineers and scientists whose duties are toreview and
recommend approval or denial of apermit. Management strategies can be aimed at retaining
and promoting these staff through training, cross-sector/cross-department assignments, and
opportunities to advance to managementif they soaspire todo so.

e Therole of the provincial agencyistoreview the applications and audit the tests to make sure
that all protocols are followed. Enterprises pay for the costs to develop the permit application
and any audits or tests. Consultants can directly help the enterprises to prepare permit
applications, and to test emissions and discharge points to determine compliance with permit
conditions. Whilethe enterprise pays those consultant fees, government can playarole in
encouragingthe creation and expansion of athird party industry of consultants, auditors, and
equipmentsuppliers.

The programs China putsin place now may need to be dynamic, flexible, and subjectto revisionin order
to meetthe growing needs of the economy and environment over time. Lessons from the United States
and European experience can help inform authorities as they determine the fee structures and other
program features appropriate to meet China’s needs.

Part IV: Recommendations

As Chinaestablishes a strong national permitting program to control emissions from new and existing
sources of pollution, prioritizing certain regulatory programs, sectors, regions, and pollutants on which
to focusinitiallyisapragmaticapproach. In US and EU experience, the permit typically encompasses all
applicable requirements to which a facility is subject, and programs include mechanisms for modifyinga
permitovertime toincorporate any new regulations affecting a facility. The permit therefore has
flexibility to accommodate changesin policy, environmental circumstances, orinstitutional or

8 This processis referred to as “incorporate by reference” (IBR), andis routinely used for test procedures and protocols. Afew
states have also done sofor permitfees. The calculationis shownin the regulation, but the input variables are s ubject to
change. Publicreview andcomment is requested for IBR processes, but these do not require legislative approval.
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procedural needs asthey emerge. In China’s case, while the scope of permitting activities may be limited
initially, as capacity is builtat implementing agencies the program can be expanded to become afully-
fledged pollution source permitting program covering all major sources. To take a phase approach,
however, itwill be important to have a clearunderstanding of the end-goal and aroadmap for achieving
it, so that the information technologies, tools, and practices putin place today by environmental
agencies across the country will serve to enable this workin the future.

To that end, this section presentslessons and recommendations frominternational experience that may
help steerthe development of China’s permitting system. This paperbegan by enumerating nine general
principlesthatare importantforany permitting program. Inthisfinal section, we relate
recommendations to each of these general principles.

1. Build continuity between emissions at theirsource and air quality goals

A permitting program provides the critical linkage between air quality goals (top down) and facility -level
emissions (bottom-up). In US and EU experience, the permitis a chief regulatory instrument through
which an environmental agency can ensure that emissions limits are adequate to attain or maintain
good air quality. Important provisions for building this continuityinto a permitting program include:

e Enterprisesshould be required to conduct dispersion modeling to determine the impact of
proposed activities on air quality relativeto the ambientair quality standards. Air quality
modeling analysis can be used to assess impacts withinits jurisdiction and in jurisdictions that
may be affected downwind.

e Allproposed new ormodified activities should be subject to technology review. Enterprises
should be required toinstall oruse the best technologies and process es to achieve emissions
levels consistent with air quality goals. Baseline control levels would be equivalent to the LAER.

e The use of offsetsin preconstruction permitting (akin to China’s environmental impact
assessment) can be designed with transparent rules for accreditation that more systematically
align with air quality goals.

e Emissionsand operational datacollected from the facility to verify compliance can be used to
supportand improve emissions inventories and air quality models, and to cross-check ambient
air quality data.

2. Include mechanismsto balance economicgrowth and environmental impacts.

The permit program can be designed with degrees of stringency to create room for continued economic
growth in areas where environmental goals are being achieved. Forinstance, certain emissions limits
and otherrequisite provisions for permit applicants may apply depending on an area’s air quality status
relative to health-based standards. In the United States, in areas that meet air quality standards, BACTis
required, aswell asair quality modeling to demonstrate that projected emissions will not exceed a given
incremental increasein pollutant concentrations levels. In areas that exceed the air quality standards, a
more stringent LAER emissions limitis required, and facilities must offset their emissions to ensure that
the new emissions source will notresultinanetincrease in pollutant concentrations. The Chinese
system shouldincorporate and strengthen these kinds of mechanismsto promote growth and achieve
environmental objectives while bringing all affected pollution sources into acommon compliance
system, thereby eliminating the economicadvantage of non-compliance and creatingalevel playing
field.
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3. Assure compliance with applicable requirements.

A permitservesto catalogue all applicable requirements affecting a facility, thereby strengthening the
legal enforceability of those requirements and offering transparency to the regulated sources aswell as
the surrounding community. This consolidation into a single document of all applicable requirements is
one of the mostvaluable features of a permit. This gives the facility owner/operator and the oversight
agency a common understanding of the full range of regulatory requirements and provides the basis for
carrying out compliance determinations and enforcement activities forthe airagency staff. The
following aspects of apermit program can help assure compliance:

e The permitshouldinclude all applicable terms and conditions from standards, regulations, and
directives affecting afacility.

e Theterms of the permitshould clearly explain the methods of compliance determination.

e The permitshouldidentifythe specificrecordsto be keptand data to be reported that will
enable the airagency to assess compliance with all applicable requirements. Datashould be
linked to operating and process parameters thatinfluence emissions, or directly record whatis
beingemitted (i.e., through CEMS). Much of the data collected by enterprises for business
purposes, i.e., production, costs of sales, materials used for manufacturing, operation of
emissions control equipment, etc., are relevant to compliance with environmental
requirements. Permit writers can ascertain what variables and parameters are being maintained
by an enterprise for production purposes, andinclude relevant parametersin the permit. The
permitcan specify that the enterprise maintain records so that data are regularly reported to
the permitting authority and made available forviewing by aninspector.

e Agency staff should conduct periodic, routine (and preferably unannounced)inspections of the
enterprise to determine compliance, and audit records and reports. Inspections conducted after
constructionis completed help to verify thatthe equipmentinstalled is consistent with what has
been permitted. Inspections can also serve toinform enterprises of new orrevised
requirements, and toanswerany questions they have.

4. Conferadequate management authority on the environmental agency at the national level.

A strongoversight authority at the central level, with clearly defined responsibilities across tiers of
government, can help to ensure consistent performance across different jurisdictions. Thisis particularly
importantinaddressing sourcesinalarge and economically diverse country like China. For effectiveand
consistentimplementation, the central environmental agency should possess the clearand well-defined
authority tointervene as necessary.

For example, the Ministry of Environmental Protection could be given the responsibility to ensure that:
e Permitsinclude required contents,
e Therequired procedures are followed,
o The emissions limits are sufficientto resultinattainment of air quality standards, and
e Emissionsfrom permitted sources will notsignificantly degradeair quality in downwind
jurisdictions.

To upholdthese responsibilities, the Ministry of Environmental Protection should be afforded areview
period before the permitisissued and the power toveto a permitthat does not meet stated regulatory
requirements.
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Having strong central management will be especially crucial for resolving air pollution that is transported
across jurisdictions. The central agency should be charged with overseeingamechanism by which
downwind jurisdictions may contest a permitthat will impairits ability to meetair quality targetsand be
provisioned with explicit authority to act to preclude suchimpairment.

5. Createincentivesfor compliance.

The permit, bothits process and content, should be designed to encourage compliance. The process, for
example, can stipulate provisions for directly engaging the owner/operatorin the permitdraftingand in
the preparation of related information, helpingto ensure that the regulated entity fully understands the
requirements andis engaged and committed to the decision-making process. Input from the enterprise
can also be helpful to designing permit terms and conditions that work. Enterprises know theirbusiness
and processes, and often have good suggestions for techniques to monitor production and emissions
that can satisfy airagency needsto assess compliance. Additionally, by assigning personal responsibility
for certifyingand reporting datato a company executive, the permit can create accountability withinthe
company and improve data quality.

The content of the permitcan also be designed to create incentives for compliance by taking advantage
of new monitoring and information technologies, publicdisclosure and transparency, and innovative
approachesto targeting enforcement. Examples include requirements for:

e Electronicreportingusing systems that guide the userthrough integrated compliance assistance
and data quality checks;

e Automated penaltiesandincentives;

e Electronicreportingtothe publicof pollution discharges, communicated relative to terms of
compliance;

e Self-monitoring of environmental performance using operational parameters or other
compliance data;

e Advanced monitoring,i.e., mobile monitoring units, infrared cameras, fence line monitors,
drones, etc., to spot pollution and compliance issues.®*

These kinds of measures are aimed atinvolving the regulated entities in ways that help the facility
managers, as well as regulators, identify and respond to pollution problems rapidly.

6. Provide transparency.

Transparency in all stages of the decision-making process provides the basis of accountability. An
effective permitting program must provide:

e C(Clearrulesand procedures;

e C(Clearobligationsandstandards;

e C(Clearconsequencesforviolatingthe rules;
e Reasonsforpermitdecisions;

e Publicaccessto draftand final permits; and
e Publicaccessto compliance data.

84 US EPA. (2014). Next Generation Compliance: Strategic Plan 2014-2017. Retrieved from
https://www.epa.gov/sites/production/files/2014-09/d ocuments/next-gen-compliance-strategic-plan-2014-2017.pdf
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Thisinformation must be made readily and reliably accessible to both the publicand the regulated
entitiesto fostertrustin the permitting outcomes. Requiring transparency can provide incentive for
compliance, aswell asimprove coordination between jurisdictions, evaluate consistency across
jurisdictions, and enhance oversight by the central authorities.

7. Engage the publicin the decision-making process.

Publicinvolvementinthe permitting process also helps foster publicconfidence and promote
accountability. The four steps belowhelp to engage the public, and provide certainty for the regulated
entity. The relevant permitting authority:

(1) Publishesanoticetothe publicthatincludes:
e Adraftversionofthe permit;
e Deadlinesforsubmittingcommentsand forrequestingapublichearingrelated to
the draft permit.

(2) Receivescomments from the public, industry, and other states.

(3) Evaluatesthe commentsithasreceivedand publishesaresponse to comments, which
explainsits decisions to accept or reject comments and make or not make changesto the
permitaccordingly. In cases where the permitting authority significantly revises the draft
permit, it may publish anotice and seek comments on the revised permit.

(4) Issuesarevised permit.

In this process, supporting documentation and emissions monitoring information are made publically
available. Allrelated information received by the permitting authority, including supporting
documentation, emissions data, commentsreceived, and the response to comments, are enteredinto
the publicrecord and provide an administrative record for evaluating the final decisioninthe event of
judicial review. Itisthrough transparency and publicengagement that the regulatory authorities foster
accountability and trust.

Chinese airquality agencies can solicit feedback from multiple audiences through such means as public
education and outreach, translating technical science for lay audiences, among other approaches.
Because stakeholders often bring alocal vantage pointin identifying problems and proposing solutions,
publicinvolvement can lead to more robust and informed decisions, simplifying the work of the
permitting authority and offering a counterbalance to what may be powerful economicinterests behind
a project proposal. US and EU experiences have shown that publicengagement often leads to better
environmental outcomes.

In additionto engagingthe publicinthe agency’s permitting process, itis equally important that the
publichave an opportunity to appeal the agency’s permit decisions toanindependent tribunal inan
openand transparent process. Giving the publican opportunity to challenge permit decisions instills
greater publicconfidencein the agency’s permitting process. It does so by ensuring that permit
decisions are based onan objective application of the relevant law to the facts at hand and that the
agency has adequately justified the basis forits decisiontoissue ordeny a permit, includingits decisions
to accept or reject publiccomments received.
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8. Streamline procedures to balance efficiency and effectiveness.

Airagency resources should be managed efficiently. For the thousands of small sources like auto body
shops, restaurants, dry cleaners, screen printing, etc., implementing agencies should develop general
permits that establish adefaultlevel of emissions control for those source categories. Enterprises would
register with the Environmental Protection Bureaus/Department, and by doing so would receive
approval to construct and operate the process. General permits can be considered as “permits by rule”;
this process uses agency resources efficiently, allowing greater focus on major sources where permits
must be developed on acase-by-case basis.

Chinaisfacingthe challenge of implementing multiple energy and environmental initiatives
simultaneously. Monitoring, reporting, and verification procedures for CO, emissions trading are being
developed simultaneously—yet separately—from related monitoring, reporting, and verification
proceduresforotherair emissions. With both programs requiring essentially the same datafrom the
same facilities, GHG and air pollutantemissions is an example where streamlining data collection and
integrating monitoring and reporting requirements would have obvious benefits. There are many other
instances of concurrent policy initiatives that would benefit from greater coordination as well.

China’sambitious clean energy targets—recognized in the recently revised Air Pollution Prevention and
Control Law, whichrequires deployment of green electricity dispatch, renewable energy, and energy
efficiency policies to achieve air quality goals—could readily be reinforced through the terms and
conditions of emissions source permits. Forexample, permits could be used to require enterprises to
conduct periodicaudits of their processes toimprove energy consumption. Or, as part of the processto
obtain approval, enterprises could be required to use renewable energy and energy efficiency to offset
the environmental impact of increased energy consumption. A dialogue between China’s environmental
and energy planners could reveal areas where a permit system would help toimplement the mutual
objectives across the air quality, climate change, and energy sectors.

9. Ensure the program has adequate and secure sources of funding.

Developmentandimplementation of a permitting programis resource intensive. To achieve process
consistency, and to ensure thatthe permitting programis a well-integrated component of the air quality
management system, trained staff are essential. Staff liaise with the affected enterprises, engage the
public, and review often complex scientificand engineering information to prepare decisions regarding
an application to construct or modify an enterprise. Inthe longterm, permitting programsin China will
needto expandand change as additional air quality regulations are adopted and affected by varying
economiccycles. Professional developmentand a career path that allows for upward progress overtime
are equally important to maintain expertise.

In the United States and European Union, fees support permit staff, and in some casesinspection staff.
The scope and amount of fees assessed vary by jurisdiction, butthe intentis to provide fora continuous
and sustained source of funding overthe long-term to maintain a strong permitting program. Fees
assessed by China’s air quality agencies should be dedicated to the purpose of developing atrained
permitting program, and be predictable and certainto ensure long-term program support.
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