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PREFACE • 

This manual is intended for use in conjunction with the 1980 PSD 
workshops. Although not essential. it is suggested that the reader 
attend a PSD workshop before using this manual for reference. 

The PSO workshop and this manual serve two prime purposes: 

1. To describe in simple terms the requirements 

of the 1980 PSD regulations found i n 40 CFR 52.21; and 

2. To provide suggested methods of meeti ng these require­
ments. which are illustrated by examples. 

It must be noted, however , that this manual pertains only to the 
requirements of the Federal regulations and does not describe the requirements 

that will be designed into each State's implementation plan (SIP ) . Within the 
confines of the Federal requirements, States may revise portions of the PSO 
regulations to conform to their existing or proposed methods of implementi ng 

the PSO regulations. Generally . any provisions of an SIP that are 
different from those described in this manua l will be more restrictive. 

The reader is cautioned to keep this in mind when using this manual for 
general guidance. 

The detailed examples presented in this manual are presented for 

illustration only; numbers and values presented do not necessarily 
reflect any existing policies or U.S. Environmental Protection Agency (EPA ) 
positions regarding their use. Althougn based on actual cases, these 
examples are fictitious and are designed to nighlight many of the subtle 
aspects of the PSD regulations. 

The single most important message transmitted in the PSD workshop 
and manual strongly suggests that the prospective PSO applicant work 

very closely with the PSO reviewing authority. Communication between 

the applicant and reviewing authority should be initiated well in advance 
of preparing a PSO application. The technical requirements of demon~ 

strating complianc~ with the PSD regulations, such as modeling, are in 
processes of evolution. Therefore , a good work i ng relationship between 

• 

the applicant and reviewing authority can serve to minimize time and _ 
resourc.es ; n process; ng a PSD app 1 i cat; on. 
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A. APPLICABILITY 

The basic goal of prevention-of-significant-deterioration (PSD) 

regulations is to ensure that air quality in clean air areas does not 

significantly deteriorate while maintaining a margin for future industrial 

growth. The ne~ PSD regulations continue to focus on those industrial 

plants, both new and modified, that create large increases in the emissions 

of certain air pollutants. The new PSO regv1ations, recently promulgated 

in response to an opinion of the U.S. Court of Appeals for the District 

of Columbia Circuit, redefine many basic PSD concepts . 

This section should give the applicant an understanding of key PSD 

concepts. It offers specific guidance on how to determine if PSD review 

is required for proposed new and modified air pollution sources and on 

the review requirements that must be met by sources subject to PSD 

review. 

The overall goals of applicabi1ity are to determine: (1) what 

proposed construction is subject to PSD review and (2) what analyses 

must be performed if PSD review is required. This section answers these 

questions. 

A. l DETERMINATION OF APPLICABILITY 

PSO review requirements apply only in certain geographic areas of 

the United States. Specifica11y. PSO applies to construction in those 

I-A-l 



areas designated as attainment or unclassifiable areas under Section 107 

of the Clean Air Act for any criteria pollutant. Construction involving 

only pollutants for which an area is designated nonattainment does not 

require a PSO permit. The construction, though, must be reviewed in 

accordance with the nonattainment provisions of the applicable State 

implementation plan (SIP). Any part of the country with an attainment 

or unclassifiable designation for at least one criteria po ll utant is 

known as a PSD area. Proposed new sources and modifications in these 

areas are potentially subject to PSD review. The types of construction 

subject to PSO review are new major sources and major mod i fications. 

Several criteria determine if proposed new construction is ma jor. 

First, though, it ;s important to understand the PSO definit i on of a 

source. 

A. Z DEFIlHTTON OF SOURCE 

A source is defined as all emissions units in the same industrial 

grouping located on contiguous or adjacent properties and under common 

ownership or control. An emissions unit ;s any part of a stationary 

source that emits or has the potential to emit any pollutant subject to 

regulation under the Act. The Umajor groups II or .two-digit codes contained . . 
in the Standard Industrial Classification (SIC) manual define industrial 

groupings . The introduction and major group descript i ons in the manua l 

explain how primary industrial activity serves as the basis of 

classification. ~ 

In most cases, a source can clearly be defined on the basis of the 

property boundary and ownership criteria of the definition. However, 

when a large industrial complex under common control is considered, it 

.c wl..J """".10...::; ; So ......... :l. s<f'U-<k ~+-j;" J J. ... ~".;. 
Ct.> oJ i ~ J~U(. J : 

,) S:},;1<,-< • .f. L_P J.,~/ '" ~ I-A-Z 

~ \ £"",,",0,..:<-. ~'..oh· lt. \)~ Q..c.c.L 
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may be necessary to segregate emissions units by industrial grouping and 

thus separate the complex into two or more correctly defined sources. 

However, since the major groups defined by two-digit SIC codes are broad, 

very few instances occur in which emissions units at a single location 

fall under different major groups. An example to illustrate this point 

is a chemica l complex under common ownership manufacturing polyethylene, 

ethylene dichloride, vinyl chloride, and numerous other chlorinated 

organic compounds. Each product is made in separate processing equipment 

with each piece of equipment containing several emission units; all of 

the operations fal, under SIC code 28 , the major group for Chemicals and 

allied products . Thus the complex and al l i ts associated emissions units 

constitute one source. 

A. 3 POTENTIAL TO EMIT 

Once a source is defined, the second step in determining PSD 

applicability is to determine if the stationary source ;s a major or 

minor (nonmajor) source. This determination ;s made on the basis of the 
s.d,.J- .f", ?.4.T"'~+")" 

source's potential to emit pollutants that areA,eg ,'ate~y the Act. 

Potential ta emit, or PE, is defined as the capability at maxi mum design 

capacity to emit a pollutant after air pollution control equipment has 

been applied, considering all federally enforceable permit restrictions 

that limit the design capacity utilization, hours of operation, or type 

or amount of material processed or stored. In the absence of federally 

enforceable limits, the potential to emit is based on full capacity and 

year-round continuous operation. Control equipment is incorporated into 

the potential to emit only to the degree that resulting emission 

reductions are federally enforceable . 

I-A-3 



The term 'Ienforceable restrictions,lI in estimating the PE, generally 

refers to requirements for which an operator of a source can be held 

liable by EPA. Enforceability, therefore, is determined by two conditions: 

(1) the restri .ction lIIust be required by a Federal or State permit granted 

under the applicable SIP or must be embodied in the SIP itself, and 

(2) the source and/or enforcement authority must be able to show compliance 

or noncompliance. For instance, the PE of a boiler with a designed 

capacity of 200 million Btu/hr could be based on a 100-million-8tu/hr 

fuel input rate if the State permit requires that a continuously recording 

fuel meter demonstrate capacity utilization not exceeding 50 percent, 

and that the boi"ler not exceed lOO-million-Btu/hr heat input. In the case 

of a citrus dryer that only operates during the growing season, the PE 

could be limited by a permit requirement that the dryer not operate 

between November ~nd March. Without such permit or other SIP conditions. 

the restrictions would not be enforceable and , therefore, could not be 

considered tn determining the PE. 

When deteMlli"ning the PE for a new source, emissions should be 

estimated using an engineering approach. Actual performance test data 

on units simtlar in design is the preferred basis for estimating PE. In 

all cases, PE should be estimated for individual emissions units; the 

individual value£ should then be summed for the source in question. For 

each emissions unit, the estimate should be based on the most representa­

tive data available. For proposed new emissions units, potential emissions 

are considered to equal proposed allowable emissions. 

Methods of estimating PE may include: 

• 
• 

Federally enforceable allowable emission limits, 

Performance test data on similar units, 

j-A-4 
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• 
• 

Equipment vendor emissions data and guarantees, 

Emission limits and test data from EPA documents. including 

background information documents for new source performance 

standards, national emissions standards for hazardous air 

pollutants, and Section Illd standards for designated 

pollutants, 

• AP-42 emission factors (see Table A-l, Reference 2). 

• Emission factors from technical literature, and 

• State emission inventory questionnaires for comparable sources. 

Note that estimates must be made for individual emissions units before 

the PE of the entire source can be determined. These emissions should 

include all emissions from a source expected to occur on a continuous or 

regular basis. 

A.3.1 Fugitive Emissions 

Fugitive emissions, where quantifiable, are included in the potential 

emissions accounting procedure to determine if a source is major. 

Fugitive emissions are those emissions that cannot reasonably be expected 

to pass through a stacK, vent, or other functionally equivalent opening, 

such as a chimney. roof vent, or roof monitor. Because fugitive emissions 

vary widely from source to source, they must be quantified through a 

source-specific engineering analysis. Common quantifiable fugitive 

emission sources include coal piles , road dust, and quarry emissions of 

particulate matter (PM). Other common quantifiable sources are fugitive 

hydrocarbon (He) emissions from leaking refinery and organic chemical 

processing equipment. Suggested references for fugitive emission data 

and associated analytic techniques are discussed in the preamble to the 

1980 PSO regulations and are listed ;n Table A-1 . 

j-A-5 



Table A-I. SUGGESTED REFERENCES FOR ESTIMATI NG FUGITIVE EMI SSIONS 

1. Emission Factors and Frequency of Leak Occurrence for Fittings 

z. 

3. 

in Refinery Process Units. Radian Corporation . EPA-600/ 2-79-044. 
February: 1979. 

Compilation of Air 
U.S. Envi ronmental 
Supplements 1-8) . 

Pollutant Emission 
Protection Agency. 
May 1975. 

Factors , 3rd ed. 
AP-42 ( including 

Tecnnical Gu i dance for 
Particulate Emissions. 
March 1977. 

Control of Industrial 
PedeD Environmental, 

Process Fug i tive 
Inc . EPA-450/ 3-77-010. 

4. Fug.i ti'le Emissions f r om Integrated Iron and SteeT Plants, 
Midwest Research Insti"tute I Inc. EPA-600/ 2-78-050. March 1978_ 

5. Survey of Fugitive Dust from Coal Mines.. Pedc:o Environmental, 
Inc . EPA-90S/ 1-7S-003 . February 197&. 

6. EPA Region VIII Paper on the Air Quality Re view of Surface Mining 
Operations. 

7. Any other reference demonstrated to the reviewing authority to 
be applicable. 
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A.3.2 Secondary Emissions 

Secondary emissions ~re not considered in the potential emissions 

accounting procedure. Secondary emissions are those emissions associated 

with a source that are not emitted from the source itself. For example, 

pollutants emitted by a ship carrying crude oil to a refinery are con­

sidered secondary. Although secondary emissions are excluded from 

potential emissions estimates, they must be considered in PSD analyses 

once a PSD review is determined to be required. 

A.3 . 3 Regulated Pollutants 

The emissions accounting to determine PSO applicability must be 

conducted separately for each pollutant emitted by the new source or 

modification subject to regulation under the Act. Currently. 15 pollu~ 

tants consisting of 6 criteria pollutants and 9 noncriteria pollutants 

are regulated by the Act. They are listed in Table A-2 . 

A.4 SOURCES SUBJECT TO PSD REVIEW 

New major stationary sources and major modifications meeting the 

test of geographic applicability are subject to PSO review. This sub­

section discusses two applicability tests that determine if proposed 

construction is major and, therefore, subject to PSO review. Because 

major modifications result from emission changes at existing major 

stationary sources, the primary step in assessing the applicability of 

both proposed new sources and proposed modifications focuses on the 

source. 

A source, whether a proposed new source or an existing source, is 

considered major if: (1) it is one of the 28 named source categories 

listed in Section 169 of the Act and emits or has the potential to emit 

I-A-7 



Tabl. A-2. REGULATED POLLUTANTS 

Criteria pollutants Noncriteria pollutants 

Carbon monoxide Asbestos 

Nitrogen oxides Beryllium 

Sul fur dioxide- Mercury 

Particulate matter Vinyl chlor;'de 

Ozone ( regulate VOe) Fl uorides 

Lead 

j-A-8 

Sul f.uric acid mist 

Hydrogen sulfide (H,S ) 

Total reduced sulfur 
( including H2 S) 

Reduced sulfur compounds 
(i ncluding H2S) 
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100 tons per year or more of any pollutant regulated by the Act or 

(2) it is an unlisted stationary source that emits or has the potential 

to emit 250 tons per year or more of any pollutant regulated by the Act. 

The 28 named source categories are listed in Table A-3 . 

In many cases, the source may not clearly fall into anyone category, 

thus making it difficult to determine if the source is major. This 

situation becomes especially meaningful when a source's potential emis­

s;ons are greater than 100 tons per year but less than 250 tons per year 

and it is Quest ionable whether the source is one of the 28 categories. 

In such cases, the applicant should consult the definitions of affected 

facilities in applicable new source performance standards. For instance, 

a 300 million 8tu/h r boiler that burns refinery fuel gas does not fall 

within the 28 PSQ source categories because refinery fuel gas is not 

considered a fossil fuel. However, if the boiler were to burn natural 

gas, fuel oil, or coal, it would be classifi~d as one of the 28 PSO 

sources, a fossil fuel-fired steam generator with a heat input greater 

than 250 million Btu/hr. A fossil fuel-fired boiler with a maximum heat 

input of 240 million Btu/hr is not classified within one of the 28 

categories . SUCh a source would be subject to the 2S0-ton-per-year 

emissions criterion. 

A.4. 1 Applicability Test 1 

The first test in determining PSO applicability is to determine the 

status of a proposed new source or of an existing source in the case of 

a proposed modifi cat ion. App 1 i cabil i ty Test 1 app 1 i es the cri teri a of 

lOO-or-150-ton-per-year potential emission thresholds against the total 

potential emissions estimate for each pollutant emitted by the source . 
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Table A-3 . NAMED PSD SOURCE CATEGORlES 

1. Fossil fuel-fired steam electric plants of lIIore than' 250 mfllion 
Btu/hr heat input 

Z. Coal cleaning plants (with thermal dryers) 
3. Kraft pulp mins 

4. Portland cement plants 

S. Pri.ary zinc sMelters 
6. Iron and steel mill plants 

' 7. Primary. aluminum ore reduction plants 
8. Primary copper smelters 

9. 

10. 

11. 

ll. 

13. 

Municipal incinerators capable 
refuse per day 

Hydrofluoric ~cid plants 
Sulfuric acid plants 

N·itr;c acid plants 

Petroleum refineries 
14. Lime plants 

of charging more than 250 tons of 

15. Phosphate rock processing plants 

16. Coke ave" batteries 
17. Sulfur recovery plants 
18. Carbon black plants ( furnace process) 
19 . Primary lead smelters 

20. Fuel conversion plants 
21. Sintering plants 
22. Secondary metal production plants 

23 . Chemical process plants 

24. Fossil fu&l boilers (or combinations thereof) totaling more than 
250 million Btu/ hr heat input 

25. Petroleum storage and transfer units with a total storage capacity 
exceeding 300,000 barrels 

26. Taconite ore processing plants 
27. Glass fiber processing plants 
28. Charcoal production plants 
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(Remember that potential emissions estimates incorporate the application 

of controls , enforceable permit restr ictions, and quanti fiable fugitive 

emi$sions.) If any regulated pollutant equa l s or exceeds the applicable 

lOO-or-250-ton-per-year emissions criterion. the source is designated as 

a major stationary source . The emission of other pollutants in smaller 

quantities has no bearing on the source's designation as a major stationary 

source. 

A. 4.2 New Source Applicability 

With few excepti ons, new major stationary sources meeting the tests 

of geographic applicability require PSD review. For this reason, app l i-

.cants proposing construction of new stati onary sources need only consider 

Applicability Test 1 in determining if a PSD revie .... is necessary . If 

new sources do not qualify for PSD revie .... on this test . then the exami na-

tion of the ne .... sources for potential PSD l~eview need not be cont i nued . 

On the other hand, proposed modifications to existing sources must be 

further evaluated to determine PSD applicability. 

A.4 . 3 Modification Applicability 

A modification is generally a physical change in, or a change in 

the method of the operation of, a stationary source that increases that 

source's actual emissions of any pollutant regulated under the Act. A 

major modification subject to PSO revie .... is defined simply as "any 

physical change or change in the method of operation of a major stationary 

source that .... ould result in a significant net emissions increase of any 

pollutant subject to regulation under the Act." Modifications that 

might require PSD review include new, modified , or replacement emissions 

units . 
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A.4.3.1 Significant Emission Rates. Significant emission rates 

for regulated pollutants, ~hich are listed in Table A-4, have been 

set individually for each pollutant. The significant quantities range 

from 100 tons per year for carbon monoxide (CO) to less than 1 pound p~r 

year for beryllium. Consistent with the special emphasis Congress has 

placed on Class I areas in developing the Act, more stringent signi­

ficance criteria apply to modifications at major stationary sources 

located near Class I areas. Any net emission increase in a regulated 

pollutant at a major stationary source that is located within 10 kilo· 

meters of a Class I area must be examined for significant impacts with 

an air quality analysis. If the maximum predicted impact on the Class I 

area exceeds 1 microgram per cubic meter on a 24-hour basis, the increase 

constitutes a major modification subject to PSD review. 

A. 4.3.2 Determining Net Emissions Change. Whether a significant 

emission increase will result from a proposed modification is determined 

by the net change in actual emissions . In assessing the net change, 

certain contemporaneous emission changes are considered with the increase 

from the modification. All changes, however, are assessed as actual 

emissions. Changes occurring from retiring equipment or other methods 

of emission reductions generally will be C:~d~~~~ on ~he basis of the 

difference in the emissions unit1s actual emissions before and after the 

red~ction . 

Actual emission estimates for new, modified or existing emissions 

units will generally be based on either (1) reasonable engineering 

assumptions regarding actual emission levels and facility operation over 

a 2-year history or (2) permitted allowable e~issions determined on a 
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T.ble A-4. SIGNIFICANT EMISSION RATES' 

Pollutant 

Carbon monoxide 

Nitrogen oxides 

Sul fur dioxide 

Particulate matter 

Ozone (VOC) 

lead 

Asbestos 

Beryl 1 ; urn 

Mercury 

Vinyl chloride 

Fluorides 

Sulfuric acid mist 

Hydrogen sulfide (H2 S) 

Total reduced sulfur 
(including H2S) 

Reduced sulfur compounds 
(including H2 S) 

Any other pollutant regulated 
under the Clean Air Act 

Each regulated pollutant 

afxtracted from 40 CFR 52.21(b)(23). 
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Emissions Rate (tons!yr) 

100 

40 

40 

25 

40 (of VOC.) 

0.6 

0.007 

0. 0004 

0.1 

1 

3 

7 

10 

10 

10 

Any emissi9n rate 

Emission rate that 
causes an air Quality 
impact of 1 ~g/m3 or 
greater (24·hour basis) 
in any Class I area 
located within 10 km of 
the source 



site-specific, case-by-case basis such as those in PSO permits. In the 

case of emissions units for which permits have been fssued or proposed 

according to PSO requirements, the PSQ allowable emission rate will 

generally be used as the actual emission rate. Allowable emi'ssion rates 

conshtent with general SIP requirements can exceed actuaT emissions 

(and in some cases, by a large urginJ.. Where· tht's situation' exists, 

the allowable emission rate should' not be- usea. 

In all cases,. emission reductions used. fOr IInet.t.ingil of em.issions 

must fall withi n the guide 1 i nes deft ned for contempo.raneous. emfss ions 

changes . In the' case of a proposed modification to an emissions unit, 

the accounting procedure to be used f~ quantifying emission~ changes 

considers the proposed new emission rate and its actual emi"ssion lelfel 

before the modificati.on. which may be referred to as the emi'£5-Tons: 

u~it.ls. c.hang~ t~. repl'"tientat.f.v.e ac..tu.a:T emssions .. 

To i 11 us.trate representative actJJa" emfss ions changes . cons i der the 

case of a boiler with the capability at ma;x,imum capacity. and continuous 

operation to bur~ 20,000 barrels of fuel ofT per year . The applicant 

has proposed to replace this unit with a new, identical boiler. In the 

2-year period before retirement, the annual fuel consumption of the 

existing boiTer averaged only 10,000 barrels. A net emisTion increase 

will result unless the new boilerls emissions are restricted by enforce­

able permit conditions , such as a ltmitation on the number of operating' 

hours to one, rather than three, shifts per day. In this case, other 

permit conditions, such as requiring a lower sulfur content in the fuel 

0;1 may also be necessary to limit sulfur dioxide (S02) and PM emissions. 
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The net increase in a pollutant that a proposed modification might 

generate is calculated using the following formula: 

Nel increase = Change in actual @missions from the 
proposed new and modified emission 
units 

Creditable contemporaneous decreases 

+ Creditable contemporaneous increases 

The formula appears relatively simple, but actually quantifying the net 

increases for the proposed modifications can be quite complicated. 

Application of the formula is complicated by individual engineering 

analyses for each emissions unit included in determining actual emissions 

as well as the numerous conditions for determining creditability of 

individual contemporaneous changes. The conditions and terms necessary 

to correctly apply this formula will be further outlined. 

A.4.3.2.1 Creditable contemporaneous changes. To be contemporaneous, 

and thus eligible for consideration in determining a net increase, a 

change in actual emissions must have occurred after January 6, 1975. 

The change must also occur within a period beginning 5 years before the 

date construction is scheduled to commence on the proposed modification 

and ending when the modification (and thus the emission increase) occurs. 

Figure A-I depicts the procedure for determining a creditable, 

contemporaneous change. 

There are further restrictions on the contemporaneous emissions 

changes that can be credited in determining net increases. To be credit-

able, a contemporaneous reduction must be federally enforceable under 

the applicable SIP or PSO review authority at and after the date construc­

tion on the modification begins. The reduction must occur before startup 
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of the new or modified emissions units . Also, reductions used to determine 

a net increase must be of the same pollutant type and must be qualitatively 

equivalent in their effects on public health and welfare. For instance, 

it would be inappropriate to consider a SO-ton-per-year reduction in 

remole haul road fugitive dust along with a SO-ton-per-year actual PM 

emission increase from a power plant stack to determine a zero net 

increase. The power plant could expose the public within 50 kilometers 

to respirable PM emissions, whereas the remote haul road emissions would 

affect a much smaller population and would cause exposure to partially 

nonrespi!able PM. 

Any Change, whether an increase or decrease, cannot be credited 

more than once. A change credited in a previous PSO permit cannot be 

considered in determining the net change in a current or future modifica­

tion. The applicant should also understand that creditable contemporaneous 

changes in PM and 502 are a subset of changes that affect i ncrement. A 

change in S02 or PM that does not affect allowable PSO increment 

consumption cannot be creditable . 

Consistent with the relationship between increment and creditability. 

any changes occurring after the established baseline date may be considered 

for possible credit as contemporaneous changes. Baseline dates are 

pollutant-specific and are established for an area by the date after 

August 7, 1977 that the first completed PSD application for a major 

modification or major stationary source subject to EPA's PSO regulations 

as amended on August 7, 1980 ;s submitted. The comp lete application 

receipt date determines the baseline date for each pollutant for which 

the construction described in the application significantly increases 

emissions . 
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To be creditable, changes in actual S02 or total suspended 

particulate (TSP) emissions occurring before the bas@line date defined 

for an area must, however, be associated with construction at a major 

source. Generally. pre-baseline changes in S02 or TSP emissions caused 

by fluctuating market conditions or other reasons that do net result 

from construction are not creditable. Moreover, pre-baseline date 

changes at minor sources cannot be c~editable because they do not affect 

increment. 

A.4.3.2 . 2 Creditable amount. Creditable contemporaneous decreases 

in actual emissions for a source are quantified by aggregating creditable 

decreases for individual emissions units . The creditable decrease for 

each emissions unit can best be illustrated graphically as shown in 

Figure A·2, Case I. Frequently, the potential to emit for an exi sting 

eftrissions unit, which is based on the existing allowable emission rate, 

is greater than the actual emissions, which are based on actual operating 

data. The creditable contemporaneous reduction in this case is the 

difference between the actual emissions and the revised allowable emis· 

sions. (Recall that for reductions to be creditable , the revised allowable 

emission rate must be ensured with federally enforceable limits. ) 

Figure A-2 also illustrates a case in which the previous allowable 

emissions were much higher than the potential to emit. Common examples 

are particular sources permitted according to process weight tables 

contained in ~ost SIPs. Since process weight tables apply to a range of 

source types, they often overpred;ct actual emission rates for indivi dual 

sources. In such cases, the only creditable contemporaneous reduction 

is the difference between the actual emissions and the revised allowable 

emission rate for the existing source. 
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Case I: No~l Existing Source 

-_. __ ._-----------

Potential to Emit 
Equals Existing 

Allowable Emissions 

Actual Emissions 

Creditable 
Reduction 

Revi sed Actual 
Emi ssi ons 

Case II: Existing Source Not Permitted Under Case by Case Review 

Existing 
Allowable 
Emissions 

Potential to Emit 
at Maximum Capacity 

. Actual 
Emissions 

Revised 
Allowable 
Emissions 

Creditable 
Reduction 

Case III: Existing Source in Violation of State Permit 

Potential to Emit 
Equals Existing 

Allowable Emissions 

Actual Emissions 
(Indicates a 
Violation) 

------1 Creditable 
5 Reduction 

Revised 
Allowable 
Emissions 

Figure A-2. Creditable reductions in actual emissions. 
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Finally, Case III of Figure A-2 illustrates a case in which actual 

emissions exceed allowable limits. The creditable reduction in this 

case is the difference between the potential or allowable emissions and 

the revised allowable limit. A situation in which actual emissions 

exceed the potential to emit occurs only when an existing source is in 

violation of an allowable limit. 

A.4.3.3 Applicability Test Z. Once a change in an existing major 

stationary source's actual emissions is quantified, the next step in 

assessi"ng applicability is to compare the net change against the signi­

ficance levels to determine if the modification results in a significant 

emission increase. The comparison of the net change against the sign i fi­

cance rates ts the second applicability test. A significant net increase 

at a major stationary source constitutes a major lIIodification" subject to 

PSO review. 

In summary, applicability for a proposed modification involves both 

Applicability Test I, to determine that the existing source is major, 

and Applicability Test Z, to determine if a significant emission increase 

will occur. Note that both applicability tests are performed for each 

regulated pollutant emitted by the proposed construction. For PSO 

review to be required, the criteria for each test need be satisfied for 

only one pollutant and not necessarily for the same pollutant. For 

example, proposed construction that increases actual He emissions by 

40 tons per year at an existing source with the potential to emit over 

250 tons per year of PM would require PSO review as a major modification. 

A.4.4 Minor Source Modification Applicability 

Emission increases at existing nonmajor (or minor) sources must 

also be examined for applicability to PSO review. In such instances, 
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the emission increase or potential to emit for each pollutant from only 

the modification is compared against the 100/250 criterion. An increase 

in emissions of any pollutant equaling or exceeding the 100/ 250 criterion 

constitutes a major stationary source subject to PSD review, even though 

the existing source is not major when the modification is proposed. 

For example. an applicant might propose to increase the emissions 

of an existing PSQ-listed source with the potential to emit of 70 tons 

per year by 150 tons per year of a regulated pollutant. This modification 

would be subject to PSO review. Were the source to propose a modification 

that would only increase emissions of that po l lutant by 80 tons per 

year, the mod i fication would not be subject to PSD review. The modifica­

tion would, however, create a major stationary source with a potential 

to emit of 150 tons per year. Subsequent modifications to this source 

would be scrutinized as modifications to a major stationary source as 

discussed previously. 

A.S LEVEL OF PSO REVIEW REQUIRED 

The second goal of this section, which is to determine the level of 

PSD review required, is achieved with Applicability Test 3. Like Test 2, 

it compares the net actual emission increase for each pollutant against 

the significance criteria. For proposed new sources, actual emissions 

equal the potential to emit, and the potential to emit totals for the 

source are compared against the significance criteria. PSD review 

requirements must be met for each pollutant for which a significant net 

increase occurs . 

A.S.l PSD Review Requirements 

New major stationary sources and major modifications subject to the 

PSD regulations must meet certain preconstruct;on review requirements. 
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The following analyses are performed for each pollutant emitted in 

significant quantities: 

1. a BACT analysis, 

2. an air 'tJuality impacts analysis, and 

3. an additional impacts analyses. 

Applicable control technologies and environmental impacts toT' each 

po·llutant are evaluated through these anal,YS'es. The purpose C1f each 

analys.is and guidance on how each analysis is performed is contained in 

la.ter secti ons of the app 1 i cat ion gu·; dance package. 

Of these ana.1yses, the air quality impact analysis may require 

site-specific amb"ient air quality monitorin.9. This decision is generally 

based on the existing ambient pollutant concentrations and the maximum 

expected air quality impacts of that pollutant resulting from the proposed 

emiss-ion incr.ease1. 

A.6 EXEMPnONS 

This subsection explains exemptions to the 1980 PSO regulations. 

Proposed new major sources and modifications are exempt from the new 

monitoring requirements associated with the air quality impacts analysis 

(Section A.S.2) if an otherwise complete PSO application is submitted 

between August 7, 1980 and June 7, 1981, and the applicant complies with 

the 1978 PSO monitoring requirements (40 CFR 52.21(n), promulgated 

June 19, 1978. However, a PSO application completed, except for the 

monitoring requirements, after June 7, 1981 would be partially subject 

to the additional monitoring requirements of the new PSO regulations 

through a phase-in approach. This phase-in approach is applicable to 
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PSD applications that are determined to be otherwise complete between 

June 7, 1981 and February 7, 1982. 

Exemptions to PSD review are also granted in other cases. PSO 

review is required for sources locating in PSD areas or in areas designated 

attainment or unclassifiable for any criteria pollutant. PSO areas, 

however, can be designated nonattainment for one or more pollutants. In 

such areas, significant increases in pollutants for which the area is 

designated nonattainment under Section 107 of the Act are exempt from 

PSD review. These increases are instead reviewed according to State 

nonattainment provisions. 

Certain major stationary sources or major modifications are exempt 

from PSO preconstruction review and the requirement to obtain a PSD 

permit if the source or modification is major only because quantifiable 

fugitive emissions·were considered in calculating the source's potential 

to emit. This exemption app li es to all sources except those classified 

under the 28 named PSO categories (Table A-3) and those regulated under 

Sections 111 or 112 of the Act as of August 7, 1980. No fugitive emission 

exemptions exist for other emiss ions accounting requirements. Quantifiable 

fugitive emissions are considered in determining net emissions changes 

for proposed modifications for all sources regard tess of source type. 

In addition, certain changes at a source are specifically exempted 

from the definition of major modifications. Changes that are exempt 

from PSO review include: 

1. Routine maintenance, repair, and replacement; 

2. Use of an alternative fuel or raw material by reason of an 
order under Sections (2)(a) and (b) of the Energy Supply and 
~nvironmental Coordination Act of 1974 (ESECA) or any superseding 
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legislation, or by reason of a natural gas curtailment plan 
pursuant to the Federal Power Act; 

3. Use of an alternative fuel by reason of a rule or order under 
Section 12S of the Act; 

4. Use of refuse-derived fuel from municipal solid waste at a 
steam-generating unit; 

S. Change in ownership at a stationary s~urce; 

6. Use of an alternative fuel that was permitted in a Stat~ or 
Federal PSO permit; 

7. Use of an alternative fuel or raw ~aterial that the source was 
capable of using before January 6, 1975; and 

8. Increased hours of operation or production rate. 

The last two examples are valid only if the change is not prohibited by 

certain feder~lly enforceable permit conditions issued after 

January 6, 1975. 

Nonprofit health or educational sources that would otherwise be 

subject to PSO review can be exempted if requested by the Governor. In 

addition, a PQrtable ~ajor stationary source that has previously received 

a PSO permit and is to be relocated is exempt from PSD review i f (1 ) emis-

sions at the new location will not exceed previously allowed emission 

rates, (2) the emissions at the new location are temporary. and (3 ) the 

source will not, because of its new location, adversely affect a Class I 

area or contribute to any known increment or to a national ambient air 

quality standard ( NAAQS) violation. However, the source must provide 

reasonable advance notice to the reviewing author i ty . 

The 1980 PSO regulations exempt certain sources affected by previous 

PSO regulations . For example, sources for which construction began 

before August 7, 1977 are exempt from the 1980 PSD regulations and are 
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instead reviewed for applicability under the PSD regulations as they 

existed befoN August 7, 1977. Several exemptions also exist for sources 

for which construction began after August 7. 1977, but before August 7,'980, 

the promulgation date of the 1980 PSO regulations. These exemptions and 

the criteria for qualify i ng for them are detailed in paragraph (i ) of 

40 CFR 52.21, as amended August 7, 1980. Other exemptions regarding the 

IISO-ton" exemption, monitoring instrument sensitivity, and temporary 

emissions are explained in detail in the regulations. 

A final exemption deals specifically with best available control 

technology (BACT) review requirements. Proposed new major stationary 

sources and major modif i cations for which a complete application was 

submitted to the review agency prior to August 7, 1980 are exempt from 

the more restrictive BACT requirements of the 1980 PSO regulations and 

instead are subject to t he requirements of the PSO regulations that were 

in effect as of June 19, 1978 . 

A.7 APPLICABILITY DETERMINATION EXAMPLE 

In this subsection, PSD applicability is determined for two examples. 

These examples are extended to illustrate the next three sections on 

PSO, including determination of BACT, air quality modeling, and the 

additional impacts analys i s . The first example illustrates PSO applica· 

bility criteria for proposed new sources. The second example focuses on 

the key PSO criteria for a modification to an existing source. 

Applicability is determined for the examples through a systematic, 

stepwise approach that subdivides the task into discrete steps and 

simplifies the overall process. New source applicability involves five 

steps which draw on the definitions and guidance already given in this 
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section. The five steps to determining new source applicability are 

listed in Table A-5. 

Applicability for modifications follows a similar procedure; however, 

two additional steps are required to de-termine if a significant net 

emission increase occurs. The seven steps to modification applicability 

are also outlined in Table A-5. The systematic approach is used in both 

the new source and modi fi cat;·on examp les. 

A.7.1 New Source ~pplicability 

In the first example, the proposed project will be a new coal-fired 

electric plant. Construction "1S scheduled to begin in 1981. The plant 

wi 11 "have t'Wo 600-MW 1 i gn; te-fi red boil ers . Because a surface 1 ignite 

mine in dedicated service to the po'Wer plant will be located on adjacent 

properties, the 'Power plant is classified.as a -minemouth :power--gene-ratinq 

stat1 an. "The -power plant 'Wi 11 have lms ite coa 1 "and 1 bestone -storage 

and "handling facilities . The mine and the po'Wer plant will be under 

common ownership. Since the area is designated attainment or 

unclass;fiable for a" pollutants, it is classified as a PSO area. 

Proposed pollution control devices include (1) an electrostatic 

precipitator (ESP) for PM eraission control, (2) a limestone scrubber 

flue gas desulfurization (FGD) system for SOz emission control; 

(3) low-nitrogen oxide (NO x) burners and low-excess-air firing for NOx 

emission controlj and (4) controlled combustion for CO emission control. 

In addition, a comparatively small auxiliary boiler will be installed to 

provide steam when the main boiler is inoperable. 

The mining and power plant operations produce fugitive emissions. 

Power plant fugitive emissions include emissions from coal and limestone 

stoTage and handling and from onsite haul roads. 
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Tabl. A-S. STEPS TO DETERMINING APPLICABILITY 

New Sources 

1. Define the source. 

2. Estimate the potential to emit of the source. 

3. Determine if the source is a major stationary source (use 
Applicability Test 1). 

4. Determine what review requirements must be met (use 
Applicability Test 3 on potential emissions totals) . 

5. Evaluate exemptions. 

Modified Sources 

1. Define the existing source and understand the proposed 
modification. 

2. Estimate the potential to emit of the. existing source. 

3. Determine if the existing source is a major stationary 
source (use Applicability Test 1). 

4. Determine the net emissions change from the modification 
considering creditable contemporaneous changes. 

5. Determine if a significant net emissions change occurred 
(use· Applicability Test 2 on the net emission increases). 

6. Determine what review requirements must be met (use 
Applicability Test 3 on the net emission increases for each 
po 11 utant). 

7. Evaluate exemptions . 

I-A-27 



When exam; ni'ng thi 5 proposed cons,tructi on tor PSD appl; cabil ity, 

the source or sources must fi rst be determi ned. The PSO gui'de 1 i nes 

define a source as all pollutant-emi.tting activities ifSsociated with the 

same industrial grouping, located on contiguous or adjacent sites, and 

under common control or ownership . Industrial groupings a-re genera.lly 

defi'ned by two-dlg.it SIC codes. In this case., the power plant, which i"s 

'classified as SIC major group 49, and the adjacent mi·ne., which ;s SIC 

~ajor gr.oup 12. constitute separate sources. 

The only emis;sions at the mi'ne are fugftive PH emissions from 

mining operations. The coal is mined and then transported to the power 

plant to be crushed, screened, s,tered, and pulverized and fed to the 

boilers. A coal preparation plant. common to many coal mines, is not 

required at this lignite mine. Therefore, the emissions uni~ are 

• 

neither c-lassi"fied within one of -the 28 PSD source categories nor- regulated e 
under Sections 111 or 112 of the Act. Thus fugitive emissions from 

mining operations are exempt from consideration in determnning whether 

the mine ;s a major stationary source. With no point sources to consider, 

the mine is not subject to PSD review. 

Emissions from the mine, however, are classified as secondary 

emissions w-ith I"espect to the power plant and, therefore, must be con­

sidered in the air quality and additional impacts analyses of the proposed 

power plant construction. 

The proposed power plant is a fossil fuel-fired steam electric 

plant with more than 250 million Btu/hr of heat input. Because the 

power plant is a PSO-listed SOurce, it is subject to the 100-ton-per-year 

criterion for any regulated pollutant (including quantifiable fugitive 

emissions) used to determine a sourcels status. 
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The potential to emit of the proposed new source must be examined 

in the second step of determining PSO applicability. To arrive at this 

estimate, the applicant for the power plant permit must consider all 

quantifiable stack and fugitive emissions. Fugitive PM emissions from 

haul roads, disturbed areas, coal piles, and other sources must be 

considered in the accounting process. 

Table A-6 gives potential emission estimates for the power plant. 

All stack and fugitive emission estimates have been obtained through 

detailed engineering analysis of each emissions unit using the best 

available data or estimating technique. In this case, fugitive emission 

factors for coal and limestone storage and handling were obtained from 

Technical Guidance for Control of Industrial Process Fugitive Particulate 

Emissions. (See Table A-l, No.3 . ) These emission sources are added to 

the two main boiler emissions and the auxiliary boiler ;n order to 

arrive at the total potential to emit of S02. NOx ' PM, CO, and He for 

this proposed plant. The auxiliary boiler in this case is restricted by 

enforceable limits on operating hours proposed to be included in the 

source's PSD permit. If the auxiliary boiler were not limited in hours 

of operation, its contribution would be based on full, continuous operation, 

and the resulting potential emissions estimates would be considerably 

higher. 

The third step in determining PSD applicability occurs after summing 

all potential emissions. Applicability Test 1 compares potential emissions 

of each pollutant to the lOO-ton-per-year criterion to determine if the 

source qualifies as a major source. The plant is classified as a major 

source because of its S02, NOx ' PM , and eo emissions. Emissions of 

these pollutants exceed 100 tons per year. 
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Entissi-ons unit 

Matn boilers (Z) 

Auxtliary boiler 

Coal Fugitives 

• Storage 

• Handling 

limes.tone FU9.it.ives 

• Storage 

• Handling 

Hatll Road Fugtti ves 

Fly Ash Fugittves 

• Truck. hauf 

TOTAL PE 

&Negligible. 

A-6. POTENTIAL POWER PLANT EMISSIONS 
(tons/yr) 

SO, NO. PM' 

20,000 20,.000 1,000 

5 Z 1 

SO 
33 

3 

3 

(Onsite) 10 

10 

20,005 20,002 l,llO 
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Once a new source ;s classified as a major source, PSO review is 

generally required for that source. However. the level of review required 

must st;11 be determined. This is the fourth step in determining applica· 

bility . PSO review requirements must be met for each pollutant with a 

significant emission rate. Applicability Test 3 compares the emission 

rates of each pollutant against significance levels to identify PSD 

review requirements. 

All pollutants with significant emission levels must meet BACT 

requirements and must be analyzed for air quality and additional impacts. 

These pollutants include 502. PM, NOxt and CO. Since He emissions are 

not significant, PSO review does not apply to this criteria pollutant. 

If·HC emissions had exceeded the 40~ton~per-year significance level, PSD 

revi ew would apply to hydrocarbons as well as to the other pollutants. 

Not~ that, because the proposed construction site is not within 

10 kilometers of a Class I area, the source is not subject to the more 

restrictive Class I area significance criteria. Noncriteria pollutants 

and lead emissions must also be considered in determining the level of 

PSD review required. 

The applicant has adequately demonstrated through coal and captured 

fly ash analyses and through performance test results from existing 

sources burning equivalent coals, that source emissions of fluorides, 

beryllium, lead , mercury. and other regulated trace compounds do not 

exceed the significance levels, as shown in Table A-7. Fluoride com­

pounds are contained in the coals in significant quantities; however, 

engineering analyses show fluoride removal in the proposed limestone 

scrubber will result in insignificant stack emissions. Similarly, 
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E.Dlissions units 

Main boi1ers (2 ) 

Auxiliary boiler 

Fugit i~ 

TOTAL FE 

aNegligible. 

table A-7. POWER PLANt POTENTIAL EMISSIONS 
(ncncriteria pollutants and lead) 

l.ead Fl uorides Bery11 fum Mercury 

<0.6 <1 Na <0.1 

N N N N 

N N N N 

<0.6 <1 N <0.1 
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liquid absorption, absorption of fly ash removed in the ESP, and removal 

of bottom ash have been shown to maintain emissions of other regulated 

noncriteria pollutants below significance leve l s . For this reason, 

these pollutants are not subject to PSD review requirements. 

In the final step to determine new source PSO applicability . 

exemptions must be considered. No exemptions apply to the proposed 

construction . Therefore , full PSO review requirements must be met for 

all pollutants emitted in significant quantities. 

A.7 .2 Major Modification 

In the second example, a modification ;s proposed for a refinery 

constructed in 1965. The modification, to be compl@ted in 1983, is the 

addition of a fluid catalytic cracking (FCC) unit and its associated 

emissions units. The FCC unit will increase gas oline production and, 

correspondingly, will decrease the production of heavy products. The 

quantity of crude oil processed at the plant will not change because of 

the modification. In 1978, a tail gas treatment unit was added to the 

refinery's sulfur recovery plant. The area in which this refinery is 

located is designated attainment for all criteria pollutants except 

ozone. The area is designated nonattainment for ozone. 

To determine if the proposed FCC unit modification qualifies for 

PSO review, the existing source, the refinery, must be classified under 

a source category. Since reJining is the primary activity at the location, 

the refinery falls under SIC code 29 for petroleum refineries. Because 

all emissions units are associated with the ref i ning operations, the 

entire refinery constitutes one source . 
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In the second step of PSO scrutiny for modifications, the potential 

to emit of all emissions units associated with the existing source must 

be calculated and summed. These emissions are shown in Table A-S. 

Rigorous estimation of the existing refinery's PE is unnecessary because 

the existing source is emitting ~ore than 100 tons per year of 502 , PM, 

NOx' CO, and HC. In the third step, the applicant uses Applicability 

Test 1 to compare the potential emissions totals against the 

100-ton~per-year emissions criterion and determines ~hat the existing 

source is a major stationary source. 

Even though it is apparent that the refinery is an existing m.jor 

stationary source, the modification must be examined more closely to 

determine if it should be classified as a major modification. The 

modification must be screened in conjunction with any previous and 

proposed emission increases and decreases to determine the net change in 

actual emissions. Each change must be contemporaneous (i.e., within the 

specific time frame) to be creditable. Decreases must also be federally 

enforceable b.fore actual construction begins on the proposed modification . 

The fourth step in determining PSO applicability for the modification 

is to quantify· the net change in actual emissions. The formula for 

determining the net change is given in Section A.4. 3.2. By definition, 

actual emissions for the new units equal the allowable emissions; both 

of these values are equal to the potential to emit. 

The actual" emission increases for this modification include all 

emissions from the new FCC unit plus any other modified unit as well as 

the fugitive HC emission increase created by an increase in the number 

of valves, pumps, and other fugitive emission sources. 
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Tabl. A-B. EXISTING REFINERY PQTENTIAL EMISSIONS 
(tons/yr) 

Existing emissions 
units and fugitives 

502 

>100 

PM 

>100 >100 

co HC 

>100 >100 

Other 

>100 

Table A-9, which gives actual refinery emissions, shows only one 

contemporaneous decrease. This decrease is due to reductions in 502 as 

a result of the tail gas treatment system and a corresponding decrease 

in hydrogen sulfide (H2S) incineration. The construction of the tail gas 

treatment system in 1978 created a decrease that occurred after 

January 6, 1975 and within 5 years of the date to commence construction 

of the FCC unit· (estimated to be 1982). Also, the decrease ;s enforce-

able under the applicable SIP, which includes allowable 502 emission 

limits for the sulfur recovery system. Note that, in quantifying the 

creditable decrease, not only the change in permitted allowable rates, 

but also the change in actual emissions, was considered. 

The date on which construction commences is very important in 

determining ir the change is contemporaneous and thus creditable. If 

construction on the FCC unit were to commence in 1985, the contemporaneous 

decrease created by the tail gas treatment system would not be creditable 

because of the 5-year limitation; thus, emission reduction credit capability 

would be lost for P50 purposes. 

Contemporaneous creditable increases must meet the same criteria . 

The tail gas treatment modification increased 502 and NO emissions . x 
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Increases front 
new and lIIed; fi ed 
facilities (1982) 

Contemporaneous 
increases (1978) 
from amine scrubber 
regenerator 

Contemporaneous: 
decreas.es (1978-) 
from hi 1 gas 
treatment 

Net change 
in RAE 

aNegligible. 

Table A-9. ACTUAL REFINERY EMISSICNS 
(tons/yr) 

SO, NOx. p" CO 

5,300' 1,40'0' 260' 50'0' 

10 30 N N 

5,500 N N N 

190 1,430' 250'. 50'0' 
Deer. Inc.r. Iner. Incr. 
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because of the installation of an amine regenerator. These increases 

resulted from the fuel consumed to regenerate the tail _gas system scrubbing 

liquor. Although they meet the creditability criterion, the emission 

levels were sufficiently low and were not subject to PSD review in 1978. 

These increases. though, must be counted in determining the net emissions 

change for the modification. 

An examination of Table A-9 for changes in emission levels of the 

pollutants shows that there is a net decrease for 502. but there are 

significant increases for NOxt PM, He, and CO. Significant increases in 

other regulated pollutant emissions did not occur. 

The modification is thus considered major and must unde rgo PSO 

review. This comparison simultaneously uses Appl i cability Tests 2 and 3 

in the fifth and sixth steps of determining PSD applicability for modifi-

cations. Test 2, having satisfied the significance criteria fOI · any 

pollutant, triggers PSO review. Applicability Test 3 requires a comparison 

of al' po ll utants against the significance levels and determines that 

BACT, air quality, and additional impacts analyses must be conducted for 

NOx ' PM, and CO. HC;s not included ;n this list because the area is 

designated nonattainment for ozone. For th i s pollutant, however, the 

source must be issued a permit in accordance with the State nonattainment 

prov; s; ons. 

The FCC unit modification in this example would constitute both a 

physical Change and a Change ;n the method of operation of the source. 

It would result in a significant net increase ;n emissions of pollutants 

regulated under the Act at a major stationary source; therefore, PSO 

review is required . 
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The final step in evaluating applicabi lity for the modifi cation is 

to determine exemptions. In this case , HC emissions are not subject to 

PSO review since the area is designated nonattainment for ozone. No 

other exemptions apply to the proposed modification. 

A.8 CONCLUSION 

For a source subject to PSD to be granted a PSD permit, BACT must 

be determined and ;nst~11ed on e~ch new e~issions unit emitting ~ pollutant 

whose emission will significantly increase. BACT .ust also be installed 

on each modi f ied emissions unit increasing the em issions of a pollutant 

whose e~ission will significantly increase . The source owner must also 

de~onstrate tnrough an ai r quality analysis that each significant emission 

increase resulting from the proposed construction will not cause or 

contribute to a violation of any allowable increment or an NAAQS . 

Finally , the impacts on soils , vegetation, visibility , and each potenti all y 

affected Class I area resulting from the proposed construction and its 

associated growth must be analyzed. 

In cases in which emissions from a proposed new major source or 

major modification are ~xpected to affect a Class I area, the Federal 

land .. nager in charge of the Class I area may reco~end additional 

emission controls or other restrictions to ensure that impacts are 

minimal . For cases in Which the Federal land manager opposes pe~itting 

the new emissions, the PSO regulations specify procedures involving the 

Governor of the State and, in some cases, the President for granting or 

denying the PSO permit. 

A PSO applicati on must include all of these analyses to be complete . 

The applicant may be asked to clarify the analyses presented in the 
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application or to supply additional information during the technical 

review of the application. Later sections in the application guidance 

package offer specific guidance on fulfulling each PSD review requirement . 
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B. BEST AVAILABLE CONTROL TECHNOLOGY 

B. l OEFINITION ANO PURPOSE OF BEST AVAILABLE CONTROL TECHNOLOGY 

The construction and operation of a new or modified pollution·emitting 

unit has many complex and interrelated impacts on the energy availability, 

economy, and environment of the affected area. The concept of best 

available control technology (BACT) addresses these various impacts. A 

BACT analysis determines the control strategy to be required for a 

source undergoing the PSO review process; therefore, it also ultimately 

determines the emissions from a source that cause air Qua'ity-relat~d 

impacts . Consequently. an accurate BACT analysis can be considered the 

focal point of a successful PSD review. 

The BACT analYSis is an important step in the PSO review process 

for several reasons. A BACT analysis and the results it produces provide 

the majority of the input data for the other two required PSD analyses; 

the air quality analysis and the additional impacts analysis. Results 

of the BACT analysis may reveal to the applicant that application of 

efficient emission controls may exempt the proposed construction from 

P$O review altogether. In addition. a comprehensive, correctly prepared 

BACT analysis enables an applicant to develop sufficient information on 

which to base corporate decisions concerning possible control strategies . 
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The BACT analysis simultaneously serves as an information source to the 

public that would be potentially affected by the construction under 

review. 

B.2 FORMAT FOR BACT ANALYSIS 

Th is subsection presents an analytic format consisting of four 

ste~s and three impact analyses , as shown in Figure B-1, that will help 

the applicant identify BACT requirements specific to his or her applicati"on. 

This subsection also suggests methods of demonstrating compliance with 

these requirements. The impact analyses to be conducted in conjunction 

with the four steps are described in Section B.3. 

Before the elements of a BACT analysis can be understood and an 

actual analysis can be undertaken, the following criteria must be con­

sidered: (1) the energy and economic costs of emission controls should 

be considered reasonable and (2) direct and residual risks with, and 

impacts on, environmental factors must be considered. BACT analyses for 

the same types of emissions unit and the same pollutants in different 

locations or situations may determine that different control strategies 

should be applied to the different sites, depending on site-specific 

factors . Therefore, BACT analyses must be conducted on a case-by-case 

basis . With these criteria in mind, the applicant can begin the BACT 

analysis process. 

8.2.1 Pollutant Applicability 

The first step considers pollutant applicability. Pollutants 

regulated under the Act are subject to BACT analysis if they are emitted 

in significant quantities by a major ·new source or if their emissions 
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are significantly increased as a result ~f a major ~dification. This 

includes both criteria and noncriteria pollutants. As discussed earlier, 

all emissions at the source _ust be accuaulated to deter.ine if signifi­

cant emissions will occur for each pollutant. These •• ;s.ions inclUde 

stacK and fugitive emissions occurring or increasing at -the source. 

Also, regulated pollutants that fall into two or more categories ~U5t be 

accu.ulated in each category. For exa.ple, some reduced suJf~r compunds 

such as dimethyl sulfide are also volatile organic compounds (VaCs) . 

Since VOCs and reduced sulfur compounds are regulated as separate 

categories of pollutants, dimethyl sulfide is accumulated for both 

categori es. 

8. 2. 2 Emissions Unit Appl i cability 

The second. step in the. BACT analysis considers emissions unit 

applicability._ All emissions units involved in a major modification or 

a new major source that emit, or increase emissions of (in the case of a 

modified emissions unit), applicable pollutants must undergo BACT analysis. 

Because each applicable pollutant must be analyzed, many emissions 

units, such as combustion sources, must undergo .BACT analysiS for more 

than one pollutant . 

Units that are sources of fugitive emissions must also be included 

in a BACT analysi s. Examples of these units include: 

1. Valves, flanges, pumps , and related apparatuses in the service 

of gaseous or volatile liquids; 

Z. Coal, limestone, and other storage piles; 

3. Outdoor conveyor belts; and 

4. Volatile organic liquid storage vessels. 
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Fugitive emissions are usually induced by wind or pressure. Therefore • 

these emissions are difficult to quantify. BACT for these sources 

usually consists of equipment or worK practice standards or a combination 

of both types of standards rather than a measurable allowable emission 

rate. For stack emissions, however, BACT consists of equipment and/or 

process standards and an enforceable allowable emission limit. 

Exempt from BACT analysis are those emissions units that produce 

only secondary emissions. Examples of secondary emissions include 

emissions produced by: 

1. Offsite vehicles and vessels coming to and from a major 
stationary source, 

2. Increased utility boiler emissions caused by increased 
electrical demand, and 

3. Increased offsite vehicular emissions caused by an increased 
number of employees . 

However, if the air quallty impact analysis reveals that secondary 

emissions may cause potential air quality standard or increment viola~ 

tions, additional controls would have to be applied to eliminate the 

threat of such violations . 

Similar emissions units should be analyzed together to evaluate the 

advantages of lIeconomy of scale. 1I For example, a flue gas desulfuriza~ 

tion (FGO) system serving three boilers will cost less than three FGO 

systems, with each serving its own boiler. 

All affected emissions units, regardless of size, must undergo BACT 

analysis. However, in light of the criterion of economic reasonableness, 

an analysis should only be as extensive as the quantity of pollutants 

emitted and the ambient air impacts created. Experience has shown that 

facilities that emit small amounts of pollutants have extremely high 
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costs associated with the installation and operation of highly effective 

emission controls. 

8.2.3 Identification of Potentially Sensitive Concerns 

The third step is to identify areas of potentially sensitive concerns. 

A primary purpose of BACT is to minimize the consumption of PSD increment 

and thus e.xpand the affected area,' s potential for future economic growth . 

Therefore, the identification of potentially sensitive concerns involving 

energy, econoactcand environmental factors are central to the concept of 

BACT. Furthermore, because of the case-by-case approach of a BACT 

analysis (which often produces very specific results). the identification 

of local concerns may form the framework of a BACT analysis. All poten­

tially sensitive air quality concerns should apply specifically to the 

case under review. They should a·lso, as much as possible, be quantifiable, 

so that the possible impacts of various control alternatives can be 

correlated and compared. 

8.2.4 Selection of Alternative Control Strategies 

The fourth step involves the selection of alternative control 

strategies. Based on the results of the BACT analysis up to this point. 

the applicant· identifies applicable alternative control strategies, . 

Information on possible alternative control strategies and their emission 

reduction efficien,ies can be obtained from industry surveys and from 

EPA literature that des'ribes the specific or industrial use of emission 

control techniques . 

In selecting an alternative control strategy for consideration as 

BACT, the applicant must first detennin~ its technical feasibility. A 

technically feasible control strategy is one that has been demonstrated 
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to function efficiently on identical or similar processes. Control 

techniques that have not been so demonstrated but that may achieve 

greater emission reduction (or efficiency) than those currently in use 

are classified as innovative control techniques. To encourage their 

use, PSO regulations provide special consideration for innovative control 

techniques. 

In order to rank the alternative control strategies and to consider 

them quantitatively. a base case should be established. The base case 

is the control strategy that, in the absence of BACT decisionmaking, 

would normally have been applied. The choice of the base case may be 

dictated by other existing regulations and/or by company practice stan-

dards or choices, if they provide a greater degree of emission reduction 

than that required by existing regulations lsuch as new source performance 
( 

standards, national emission standards for hazardous air pollutants, 

etc.). 

With the creation and analysis of a base case, alternative control 

strategies affording greater degrees of continuous emission reduction 

than the base case can now be ranked ;n order of control efficiency and 

should be analyzed for BACT. The only exception to this requirement is 

a case in which an applicant has demonstrated that this chosen control 

strategy, the base case, provides the highest degree of emission reduction 

available. In these cases, the analysis of the alternative strategies 

is not required. The various alternative control strategies can represent 

existing technology, transferable emission control technology, and 

innovative control technology . 
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Processes that inherently produce less pollution should also be 

considered as alternatives. For example. ·two basic cement manufacturing 

processes. the wet process and the dry pre.ca 1 ci nati on system., gene.ra.lly 

differ significantly in resulting emissions. For nitrogen oxide (NOx) 

emissions. the dry process will generally .produce sign1fican:tly less 

emissions when compared to the wet process and should be considered in a 

Tequir.ed HOx BACT analysis for cement plants. 

By bei·ng fuil i ar with previ.ous BACT dete,...; nati ons i"n the; r 

localities, PSD applicants may possibly use these determinations as a 

guide for their own facilities. A helpful source of this information is 

the BACT lLAER Cl eari nghouse reports pub 1 i shed by EPA. However, si"nce 

BACT is determined on a case-by-case basis, applicants should.be ·aware., 

when reviewr.ng available information, that similar emissions units at 

different sources may requi re s;-gnifi cantly en fferent control strategi es. 

Since the allowable emission rate must be approved by the reviewing 

agency, the rate initially proposed by the a~plicant as BACT is not 

necessarily the rate that will ultimately be specified in the permit. 

B.3 IMPACT ANALYSES 

After deciding upon a set of alternative ~ontrol strategies, the 

applicant then conducts three analyses for each strategy: (1) an economic 

impacts analysis . (2) an energy impacts analysis, and (3) an environmental 

impacts analysis. These analyses should identify quantifiable impa·cts. 

Table 8-1 is a blank form that applicants may find useful in conducting 

the impact analyses. Using the form, the applicant can compare alternative 

control strategies for each applicable pollutant emitted by the source 
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or .edification under review. The completed chart then enables the 

applicant to compare the results of the impact analyses. The suggested 

approaches to these analyses follow. 

S.3.1 Economic ImD8cts Analysis 

The economic impacts analysis addresses the costs of emission control. 

In estimating the capital cost of each alternative control strategy, as 

in estimating . all other costs. the applicant should rely on traditiona l. 

engineering ·and accounting procedures and should p~sent . approximate, 

rather than rigorous, estimates. Standard engineering as~umptions 

should be used. For example, instrumentation ;s generally esti~ated to 

be a certain percentage of the total equipment price. Ratios of installed 

costs to equipment costs can be used where applicable . Sufficient 

i nformat ion on · equipment costs can be found in ·· severa 1 . sources, such as 

a current Chemical Engineering Equipment .Buyers' Guide. In calculating 

amortized capi tal costs, U.S. Internal Revenue Service criteria should 

be used to determine equipment life expectancy. 

All standard operating costs, from labor costs to insurance costs , 

should be determined. The expected escalation of these costs over the 

life of the control equipment should be incorporated into these cost 

determinations. The costs of rectifying problems created by the contro l 

technique sho~ld also be estimated; for instance , in an evaluation of 

sludge-producing scrubbers, sludge disposal costs should be examined. 

For consistency and ease of comparison, and in recognition of 

changing or variable tax environments, all data should be reported on a 

"before- taxes II basis . However, because special tax situations may be of 
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significant economic importance. those situations should be noted, and 

their estimates provided. in addition to the "before-taxes" data. An 

example of this situation would be a significant tax advantage for 

certain energy conservation projects. 

In determining the relative economics of the alternative control 

strategies, both total and incremental annual costs of the strategies 

should be compared to demonstrate the incremental costs of residual 

emission reduction. Incremental cost compares the emission reduction 

costs of two or more control strategies. Pollutant quantity reduction 

should be determined on an annual or other logical. cyclical basis that 

permits a realistic calculation of emissions considering maintenance or 

any other downtime associated with the emissions unit being reviewed. 

The alternative control strategy being analyzed is assumed to be operating 

in full compliance with anticipated allowable emission and permit limita­

tions. In the case of alternative control strategies that abate emissions 

of more than one applicable pollutant, the control costs should be 

divided among all applicable pollutants and then included in each pollutant's 

analysis. 

Significant impacts of the following economic factors should be 

considered by the applicant: (1) pollution-specific costs (dollars per 

ton of emissions controlled). (2) additional product costs (cents per 

unit of production), and (3) the ability to secure financing for the 

alternative control strategy. Although no universally accepted criteria 

exist for determining the dollar value of a ton of a particular pollutant 

reduced from emissions, information is available on the value of various 

emissions reductions that EPA and affected industries generally agree are 
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reasonable. This information can be found in the background information 

documents (BIOs) issued by EPA to support new source perfonnance standards. 

A new source perfo~ance standard (NSPS) is determined by weighing the 

ability of the industry to afford emission controls against the environ­

mental benefit derived by the use of available control technologies. If 

information and data in these documents are used to compare pollutant 

control costs, the procedures and assumptions used in the case-by-case 

analysis should be identical to those used in the NSPS development. 

Through a survey of relevant BIOs , the applicant can develop general 

guidelines for estimating the cost to control a particular pollutant. 

BID information used by the applicant should be cited in the BACT analysis . 

Additional product costs result i ng from the alternative control 

strategies sho~ld also be evaluated in the economic impacts analys i s. 

The percentage of total manufacturing costs that the additional emission 

control costs represent should be included in th is evaluation . This 

information will determine i f, and to what degree, the applicant will 

experience a competitive disadvantage in the marketplace because of the 

cost of an alternative control strategy . For instance, if an additional 

5 cents per pound of product for emission control creates an intolerable 

increased product cost, the applicant should i nclude that information . 

The ability to secure financing is a critical consideration. If an 

applicant's plans to expand a plant require outside financing, additional 

financing required for an alternative control strategy may jeopardize 

the financing of the entire project. 

B.3.2 Energy Impacts Ana lysis 

The second analysis to be conducted for each alternative control 

strategy addresses energy impacts . Because the dollar value of energy 
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costs can be significant, the energy impacts ana lysis should actua l ly be 

conducted before the economic impacts analysis , even though energy ;s 

just one of the elements considered in the latter analysis. The energy 

impacts analysis should consider only di rect energy consumption and not 

indirect energy impacts . Direct energy impacts should also be evaluated 

on a total and a po'lutant~specific basis . 

As in the economic analysis, energy impacts should be determined 

and analyzed on both an absolute and an incrementa l cost basis . Because 

energy costs consist of tuel usage, they should be converted to Btus and 

barrels-of-oil equival ents. Finally, in some cases, the combustion of 

fue l s to provide energy for alternative control strategi es mi ght result 

i n direct emiss i ons of pollutants . These emiss i ons, however, should be 

considered in the ~nvironmental impacts and air quality analyses . 

8. 3.3 Environmental Impacts Analysis 

The consideration of environmental impacts i s essentia l to t he 

primary purpose of a BACT analysis, which is to minimi2e the consumption 

of PSD increments and to preserve the ambient concentrations of criteria 

pollutants in order to ma i nta i n the potential for future economi c growth . 

An air quality impacts analysis should be included in the environmental 

impacts analysis. It should consider the maximum ground~level impact 

and ground~level concentrations that would result from the emissions 

from the proposed new source or modification after each alternative 

control strategy is applied, as well as the size of the area significantly 

affected by these increased emissions (i.e., the impact area). 

Using a modeling analysis of ~orst-case conditions, the applicant 

determines the maximum ground-level impacts and ground~level concentrations 



resulting from the hypothetical application of each alternative. This 

analysis is also used to determine the impact area of each alternative. 

Using the worst-case approach produces an analysis of the risks associated 

with pollutant concentration for the exposed population. For instance, 

consider the situation in which the use of low-sulfur fuel is compared 

to the use of an FGO system to control S02 emissions from a boiler. 

Even though the S02 emissions resulting from an FGO system may be 

significantly less than from the low-sulfur fuel, because of different 

stack parameters, dispersion modeling showed resulting S02 ambient 

impacts to be essentially the same for both cases. However, because of 

the lower S02 emission rate aChieved by the FGD system, the impact area 

for the FGO system would be significantly smaller, thereby affecting 

less population. This factor may be significant in the analysis. 

Other significant environmental impacts should be considered by the 

applicant if they result from the application of specific alternative 
'\L. 
~ control strategies. Scrubbers, for example, may affect water quality 

" -fn,, :c. 5, 

'7 ~,'!' I, 
and land use, whereas strategies using cooling towers may affect vis;· 

. . 
bility. Such impacts should be discussed and then summari2ed with other 

pertinent data in a format such as that shown in Table 8-1. 

Upon completion of the BACT analysis, the applicant possesses the 

i nformat; on needed to accurate ly and comprehens i ve ly assess the a',ail ab 1 e 

control technologies and can then perform the evaluation that will lead 

to proposal of BACT. 

B.4 BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS EXAMPLE 

To illustrate the BACT analytic process, the hypothetical case 

developed in Section A, the proposed modifications to an oil refinery, 

has been extended to include a BACT analysis. 

• 

• 

• 
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8.4.1. Example: Pollutant Applicability 

The first step in the BACT process, pol lutant applicabil i ty. is to 

determine which pollutants emitted by the source must be analyzed . 

Table 8-2 gives the proposed allowable emission increases, in tons per 

year, to be produced by the units i nvolved in the proposed project . 

Because PSD regulations require that emission increases and decreases 

for the previous 5 years be considered, the emission increases from the 

new amine regenerator installed in 1978 are noted and accumulated with 

the estimated emissions of the proposed modifications, as are the em i ssion 

decreases of a ta i l gas treatment system wh i ch came on l ine i n 1979. 

Summing the actual emissions changes wi th the proposed emission 

increases for the FCCU project shows· a signifi cant net emissions i ncrease 

for NOx ' particulate matter (PM) , carbon monoxide ( CO ), and VOCs. 

Because the tail gas inci nerator was permitted under the State ' s new 

source review (NSR) program which reflects the required use of the t ai l 

gas treatment system , it is considered to have federally enforceab l e 

permit limitations . For this reason , it is seen that a net sulfur 

diox i de (S02 ) emission decrease occurs, considering the proposed and 

contemporaneous emissions changes . Therefore , 502 emissions are not 

subject to PSO review and are not required to undergo a BACT analysis. 

Since the petroleum refinery is located in a nonattainment area for 

ozone , its increased VOC emissions are also exempt from BACT and other 

PSD requirements if the applicant can demonstrate compliance with the 

applicable nonattainment provision of the appropriate State imp l ementa­

tion plan (SIP) . Therefore, the BACT analysis addresses only the NOx ' 

PM , and CO emitted by the modification under review . 

I-S-15 



Table B-Z. BACT EXAMPLE - MAJOR MOD IFICATIONS ACTUAL EMISSIONS 
CHANGES IN PAST 5 YEARS 

(tons/ yr) 

SO, NO x PM CO VOC 

EMISSION INCREASES 

Proposed Project (Hew)a 

FCCU 5,100 l,ZOO Z10 450 8 
Heaters (2) & boiler (1) ZOO ZOO 50 50 2 
Gasoline storage and 

loading 1,240 
Other fugitive voe 

sources 750 

New Amine Regeneration 
S~.tem (1978) 

Heater 10 30 <1 <1 <1 

EMISSION DECREASES 

Tail Gas Treatment ~1979~ 

Tail gas incinerator (5,500) (400) «1) (ZO ) ( <1) 

Net Emission Ch~nges (190) 1,030 260 480 1,800 

PSO Significant Levels 40 40 25 100 40 

Signifi cant Net Increase? No Yes Yes Yes Yes 

Subject to BACT? No Yes Yes Yes No 

3These emissions are proposed allowable emissions. 
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8.4.2 Example: Emissions Unit Applicability 

In the second step. emissions unit applicability, the applicant 

defines the refinery facilities that must apply BACT. The emission 

units that do meet the criteria (Section 8.2.2) and, therefore, must 

apply BACT are the four combustion sources associated with the proposed 

modification--a fluid catalytic cracking unit regenerator, two heaters, 

and a boiler . Although its emissions are accumulated for review, the 

amine regenerator heater ;s not subject to the BACT analysis because it 

was not subject to PSO review and was subsequently built under authority 

of the State permitting system. 

The applicant then presents relevant data on these emission sources. 

As Table B·3 shows, the FCCU regenerator produces the most emissions; 

therefore, this 5ugsection focuses primarily on the BACT analys i s of 

this unit. The amine regenerator is not subject to the BACT analysis in 

this case for two reasons: (1) it is not directly related to the FCCU 

modificationrand (2) it was previously permitted and constructed. 

However~. before considering the FCCU regenerator, the applicant 

summarizes the BACT analysis of the boiler and the two heaters. The use 

of alternative controls for HOx and CO emissions, such as flue gas 

treatment or another innovative technology, has been demonstrated by the 

applicant to be economically unfeasible in light of the relatively small 

amount of HOx and CO emitted. Instead, proposed BACT consists of the 

control techniques outlined below. The applicant proposes that the 

heater and boilers burn a low-sulfur oil (0.15 percent sulfur by weight) 

that also has a low·nitrogen content. In addition to sophisticated 

firebox design and combustion controls, NOx and CO emissions will be 

further minimized by installing low·NDx burners. 

1-6-17 
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rable B-3. FACILITIES SUBJECT TO BACT 

Proposed emissions, lb / hr 

Facility 502 NOx PM CO He 

Feeu 1,165 274 50 203 2 

Heater S B 2 2 <1 

Heater 14 14 3.5 3.5 <1 

Boiler 24 24 6 6 <1 

• 

• 
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8.4.3 Example: Identification of Potentially Significant Concerns 

In analyzing the FCCU regenerator, the applicant has identified 

potentially significant impacts, as the BACT analytic process suggests. 

The supply of skilled labor in the area, found by the applicant to be 

adequate, would not be potentially affected by any of the proposed 

control strategies. Energy was also found to be in adequate supply. 

Coal shipments were, however, found to be somewhat limited; no coal 

terminals could be located within a lOO-mile radius of the source. 

The applicant has determined that the limited availability of water 

could cause a potentially significant impact. The low annual rainfall. 

the unavailability of auxiliary sources of water, and the fact that 

farming is the primary commercial activity in the area has necessitated 

the rationing of water in this area on a priority basis. During a 

drought, municipal water policy requires that residential and irrigation 

areas be given priority over industrial needs. This factor may affect 

the feasibility of a control alternative requiring large amounts of 

water. 

B.4.4 Example: Selection of Alternative Control Strategies 

Based on the BACT analysis up this point, the applicant proposes 

the following alternative control strategies, also shown in Table 8-4: 

1. For PM emissions, the alternative control strategies are a 

high-efficiency electrostatic precipitator (ESP) with an 

efficiency of 99 percent, a low-efficiency ESP with an effi­

ciency of 95 percent, a venturi scrubber with an efficiency of 

90 percent, and tertiary cyclones with efficiencies of 85 percent . 
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Tabl. 8-4. ALTERNATIVE CONTROLS FOR FCCU 

Alternative control strategies 

Alternative PM Controls 

High-efficiency ESP 
Low-effici ency ESP 
Venturi scrubber 
Tertiary cyclones 

Alternative CO Controls 

CO boi1~" 
Hi gh-temperature regenel"a·tor 

Alternative NO~ Controls 

Flue gas treatment 

No control 

1-8-20 

Percent reduction 

99 
95 

90 
85 

99.99 

99 
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2 . For CO emissions, the alternative control strategies are a CO 

boiler with an efficiency of 99.99 percent and a high-temperature 

regenerator with an efficiency of 99 percent. 

3. For NOx emissions. the alternative control strategy is flue 

gas treatment. 

The applicant obtained the information on alternative control 

strategies from petroleum refinery literature surveys and from the BID 

for the petroleum refinery NSP5. 

An alternative control strategy, to be considered as BACT, cannot 

produce emissions in excess of any applicable NSPS or the allowable 

emission levels of an appl icable SIP. For example, neW' source perfor­

mance standards (40 CFR 60.100) limit PM emissions to 1 pound of PM to 

1,000 pounds of coke burnoff and limit CO emissions to 500 parts per 

million in the regeneration gases. These emission levels are also 

required by the applicable SIP. Table B-5 gives the anticipated residual 

PM emissions of each alternative compared to the emission level required 

by the applicable NSPS. Because the tertiary cyclone cannot meet this 

level of PM emission reduction, it cannot be proposed as BACT. Since 

both CO alternative control strategies can attain the emission rate 

required by the NSPS, each is to be evaluated as a possible BACT. 

Flue gas treatment has not yet been demonstrated to be a viable 

control technique for NOx emissions and cannot be properly evaluated for 

BACT. Without demonstrated performance and adequate data for evaluation, 

flue gas treatment for NOx emission control could be considered innovative 

at this time. However, the applicant has chosen instead to propose uno 

control I! as BACT for NDx emissions . 
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Table B-5. ESTIMATED PM EMISSION RATES 

PM control alternative PM (lb)/lOOO lb coke burned 

High-efficiency ESP 0. 1 

Low-eff; ci ency ESP 0. 5 

Venturi scrubber 0.98 

NSPS 1.0 

Tertiary cyclones 1.5 • 

• 
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The applicant must next determine which combination of alternative 

control strategies best controls PM and CO emissions. Table 8-6 shows 

the control strategy options ranked in descending order of control. 

Because Option 6, the pairing of the venturi scrubber with high­

temperature regeneration, ;s the alternative control strategy that 

produces the lowest degree of control and still meets the PM and CO 

emission levels required by NSPS, this combination is chosen as the base 

case. 

8.4.5 Example: Impact Analyses 

In evaluating the various control strategy options, the applicant 

should remember that, because PM and CO emissions are controlled through 

independent methods, control strategies for these pollutants should be 

evaluated separately. The applicant has chosen to evaluate the PM 

strategy first- Table 8-7 gives the estimates of the installed and 

annualized costs of each of the three alternative PM control systems 

being considered. The cost estimates were based on vendor quotes, a 

projected equipment life of 16 years, and a capital lending rate of 

10 percent. The Chemical Engineering EqUipment Buyers' Guide was used 

for establishing the costs of each alternative. 

The incremental, or differential, costs of each alternative control 

strategy were calculated and then used to determine the cost of residual 

PM emission control. The high-efficiency ESP is expected to cost about 

$200,000 more than the low-efficiency ESP, Which, in turn, is expected 

to cost about S500.000 more than the scrubber. 

The total and incremental PM emission reductions expected with each 

alternative control strategy are given in Table B-8. The low-efficiency 
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Table B-6. COMBINATIONS OF ALTERNATIVE CONTROL STRATEGIES 
FOR PM AND CO EMISSIONS FROM FCCU REGENERATOR 

High-Effi~iency ESP CO Boiler 

Hi gh-Efffci ency ESP High-Temperature Regeneration 

Low-Efficiency ESP - CO Boiler 

Low-Effie; ency ESP Hi gh-Temperature Regenerati on 

Venturi ~crubber - CO Boiler 

Venturi Scrubber - High-Temperature Regeneration (bue case} 

I-B-24 
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Table B-7. PM CONTROL ALTERNATIVES' INSTALLED AND ANNUALIZED 
CAPITAL COSTS 

($I,DODs) 

A 1 tern at i ve Installed Annual i zed 

Total Incremental Total Incremental 

High-efficiency ESP $1,700 $200 $212.5 $25 

Low-efficiency ES~ 1,500 500 187. 5 62 . 5 

Scrubber (base case) 1,000 125 
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Tabl. 8-8. TOTAL AND INCREMENTAL PH EMISSIONS CONTROLLED 

Alternative control strategy 

High-efficiency ESP 

Lo~efficiency ESP 

Scrubber 

PM emissions controlled, tons/yr 

1-8-,6 

T ota 1 Incrementa 1 

4,.160 

3,990 

3,780 

170 

210 

• 
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ESP will control 210 more tons of emissions per year than the scrubber . 

The high-efficiency ESP will reduce PM emissions by 170 tons per year 

more than the low-efficiency ESP. Such emission reduction ;s known as 

incremental emission reduction. The venturi scrubber provides an environ­

mental benefit by reducing 502 emissions from the FCCU by approximately 

50 percent. Although, as discussed previously. 502 emissions are not 

subject to PSO review, this favorable impact may be a factor in the BACT 

decisionmaking. However, sludge disposal, an unfavorable environmental 

impact associated with venturi scrubbers, would also be considered. 

The energy consumption of each alternative control strategy is 

given in Table 8-9. Only direct energy consumption is considered. Fuel 

used for indirect purposes, such as associated energy costs of 

manufacturing the process materials, is not considered. For consistency, 

energy consumption ;s evaluated on a totai and an incremental use basis . 

Energy consumption is also considered in calculating the operating costs 

for the economic impacts analysis. 

Table 8-10 gives the annual operating costs of each PM alternative 

control strategy during the first year of operation. These operating 

costs represent the most significant costs of operating the alternative 

control strategies and include utility. maintenance, process material, 

and other variable costs. The major utility cost for each control 

strategy is electricity. Maintenance material costs are assumed to be 

1 percent of installed capital costs. Process material costs consist of 

the cost of ammonia for the ESP and the cost of water treatment chemicals 

for the scrubber. The most significant of the l1otherl1 variable costs ;s 

the cost of sludge disposal for the venturi scrubber. Inflation of 
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Tabl. 8-9. DIRECT TOTAL AND INCREMENTAL ENERGY 
CCNSUMPTION 

(_ill ion 8tu/yr) 

Of rect energy consumption 

Alternative TOUl I nc:rementa 1 

Hi gh"'effici ency ESP 3.S x 1011 1.S X 10" 

Low-effioiency ESP Z.O x 10" 1. 99 X 10" 

Scrubb&r (base case) 1.1 x 10' 
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Utilities 

Maintenance 

Tabl. 8-10. OPERATING COSTS OF PM CONTROLS 
($l.OOO/yr - 1st year operation) 

Scrubber low-efficiency ESP High-efficiency 

$ 24.2 $ 73.0 $106.8 

25.0 25.0 35.0 

Process materials 137.0 16.8 28.5 

Other 80.0 17.0 18.0 

TOTAL $266 . 2 $131. 8 $188.3 
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these operating costs fs i$sUlHd to be lO percent per year for the 

~y.ar period following the startup of each ~lternative control $trategy. 

Table S-ll shows the 5-year operating costs of each strategy adjusted 

for inflation. Again, for consistency, these costs are evaluated on 

both a total and an incremental basis . Note that the operating cost of 

the low-efficiency ESP is about $l65,OOO less per year than that of the 

scrubber. 

Combining the annualized capital costs and average operating costs. 

as shown in Table 8-12, gives the incre.ental and total annual costs of 

each alternative control strategy. Again, note that the total annual 

cost of the low-efficiency ESP is lower than that of the scrubber by 

about $100,000 per year. 

The· applicant then determines the cost-effectiveness of each control 

strategy by dividi:ng th. total annual costs of each strategy by the , , 
~unt of emissions control led by each strategy. Simi1arly, incremental 

cost-effectiveness is determined by dividing the incremental annual 

costs by the incremental emission reductions. The incremental cost­

effectiveness value is a measure of controlling residual emissions of 

one control alternative by another alternative by higher emission reduction 

potential. This value is especially important when evaluating the 

reasonableness of emission control costs. Table B-13 shows the total 

cost-effectiveness of each PM alternat i ve control strategy. Note that 

the cost-effectiveness of the three is approximately equal--about $lOO 

per ton of PH emissions controlled. The incremental cost-effectiveness 

of the low-efficiency ESP compared to that of the scrubber is shown 

below: 

Incremental 
Cost­

Effectiveness 
= $-101,600/yr 

ZlO tonslyr PM 

I-B-30 
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Table 8-11. TOTAL ANO INCREMENTAL OPERATING COSTS OF PM CONTROLS 
(10% Annual Inflation Factor) 

Alternative 

High-efficiency ESP 

Low-efficiency ESP 

Scrubber (base case) 

Annual average cost 
First 5 years operation ($l,OOO/yr) 

Total 

$229.8 

160. 9 

325 
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Tabl. 8-12. ANNUALIZED CAPITAL AND OPERATING COSTS OF PM 
ALTERNATIVE CONTROL STRATEGIES 

Total annual costs, $1000/yr 

Alternative contro1 strategy Total Incremental 

High-efficiency ESP $442.3 $93.9 

Low-effi ci ency ESP 348.4 (-101. 6) 

Scrubber 450 
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Table B-13. TOTAL COST-EFFECTlVENESS OF THE PM 
ALTERNATlVE CONTROL STRATEGIES 

Alternative 
control strategy 

High-efficiency ESP 

low-efficiency ESP 

Scrubber 

Total costeeffectiveness 

r-B-33 

119 

87 

106 



Since the low-efficiency ESP is esti~ated to cost about $100,000 less 

per year than the scrubber, the incremental cost-effectiveness is negative 

or "favorable" because the low-efficiency ESP will reduce PM emissions 

by ZlO more tons per year than the scrubber. Thus the low-efficiency 

ESP will reduce more emissions at a lower cost. This finding is 

sign i fi cant. 

The cost-effecti"veness of the high-efficiency ESP versus the 

low-efficiency ESP is shawn below: 

Incremental 
Cost­

Effectiveness 
= $93,900/yr 

l70 tcns/yr PM = $55Z/ton 

Note that the cost of reducing 170 tons per year of PM emissions is 

expected to cost More than five times the cost of t~e initial 3,990 tons 

per year anti"cipated with the 1 ow-efti ci ency ESP. Thus a sign; fi cant 

economic pen~lty ~uld be associated with controlling the additional 

170 tons per- year of PM that would be possible with the high-efficiency 

ESP . To determine whether this additional economic burden is reasonable. 

the air quality impacts of the residual PM emissions from the fluid 

catalytic cracking unit must be assessed. 

At this paint, for several reasons, the applicant need no longer 

cohsider the impacts of the final PM emission contra1 strategy based on 

the venturi scrubber. First, the applicant has already demonstrated 

that the scrubber is significantly more costly than either of the other 

two alternative control strategies . Second, a quick screening reveals 

that the scrubber has high ambient PM air qua1ity impacts. Fina1ly. the 

scrubber controls PM emissions to a lesser degree than the other control 
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and, furthermore, causes other adverse impacts. (It must be noted that 

the applicant was not required to present the analysis for the venturi 

scrubber since, at this point in the evaluation, it is not being considered 

as BACT. The scrubber analysis was presented in this discussion to 

demonstrate the decisionmaking process for evaluating alternative control 

strategies. ) 

Now concentrating on the remaining two alternative control strategies, 

the applicant assesses the relative ambient air impacts of PM emissions 

by estimating stack parameters for these alternatives in order to create 

input for a dispersion model. The modeling results show that, under the 

worst-case meteorological conditions, the amb ient impacts of PM of the 

two alternatives are approximately equal--5.9 vs . 5.4 micrograms per 

cubic meter. Thus the higher incremental control cost of the high­

efficiency ESP cannot be justified on the basis of significant particulate 

ambient air quality benefits. To determine BACT, the economic, energy, 

and environmental impact analyses are evaluated against each other . The 

results of the BACT analysis are summarized in Table B-14. In this 

analysis, the applicant determines that the benefits of the high-efficiency 

ESP are negTigible compared to its higher costs and proposes the 

low-efficiency ESP alternative control strategy as BACT for PM emissions. 

Similarly, analyzing the CO emissions from the FCCU, the applicant 

determines that high-temperature regeneration should be BACT based on 

the high cost of waste gas incineration when compared to the relatively 

small emission reduction it affords. Therefore, in this PSD application, 

the applicant has proposed the following control strategies as BACT: 

(1) a low-efficiency ESP for PM emissions, (2) high-temperature regeneration 

for CO emissions, and (3) uno control I! for HOx emissions. 
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NOTE: 

Finally, it must be noted that the values presented in this example 

were not based on established criteria of reasonableness and are used 

only to demonstrate one example of the BACT dec;s;onmaking process . 
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C. AIR QUALITY ANALYSIS 

C.l INTRODUCTION 

A Key element of the PSD review process ;s the air quality analysis. 

Before a PSD permit can be granted, the applicant must demonstrate that 

neither a National Ambient Air Quality Standard (NAAQS) nor an allowable 

PSO increment will be violated as a result of the emissions from a new 

major source or major modification subject to the PSO requirements. An 

air quality analysis must be conducted for each regulated pollutant 

subject to PSO review that is expected to be emitted from , or whose 

emission is expected to significantly increase in conjunction with, 

proposed construction. Included are applicable pollutants for which 

national ambient air quality standards exist, known as criteria pollu­

tants and other affected pollutants regulated by the Act, known as 

noncriteria pollutants. An air quality analysis is also required in 

certain cases involving insignificant pollutant emissions from sources 

located near Class I areas. 

It should be stressed that, although literature is available that 

suggests methods of conducting an air quality analysis, no two analyses 

are identical. A new major source in a remote area may need a rather 

simple, straightforward air quality analysis, whereas a major modification 

in a highly industrialized area would require a much more complex analysis . 
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Because of the unique characteristics of each analysis, a quick solution 411 
that will ensure the analysis adequately demonstrates compliance with 

all standards and increments is not available. 

However, by following the f1ve .basic steps in an air quality analysis. 

the requisite time and resources can be minimized. The five steps are: 

1. Defining the impact area of the proposed major source or 
major modification for each applicable pollutant, 

2. Establishing appropriate inventories 01 each applicable 
pollutant fro~ all sourc~s contributing to air quality in 
the impact area, 

3. Determining existing ambient air concentrations of those 
pollutants, 

4. Performing a screening analysis for each applicable 
pollutant. and 

5. Determining projected air quality resulting from emissions 
of applicable pollutants. 

Depending on the amounts and types of regulated pollutants subject 

to an air quality analysis, there may be as many as three separate but 

interrelated phases of the analysis. They are: 

1. To perform an increment consumption analysis for proposed 
' sulfur dioxide ($02) and particulate matter (PM) emissions, 
for comparison to allowable increments, 

2. To determine existing air quality for all pollutants 
subject to the air quality analysis. and 

3. To analyze projected future air quality for all applicable 
criteria pollutants and any applicable noncriteria po11u­
tants that the reviewing authority determines should be 
evaluated. The purpose of this phase is to determine if 
there will exist any NAAQS violation or very high ambient 
concentration of noncriteria pollutants that may pose a 
threat to health or welfare. 

C.l.l Total Ambient Air Concentrations and Allowable PSO Increment 
Consumotion 

Before the air quality analysis can be stUdied in detail, the 

relationship between total ambient air concentrations and allowable PSO 
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increment consumption should be understood. Since allowable increments 

exist only for 502 and total suspended particulates (TSP). this discussion 

is confined to those pollutants. Total ambient concentrations of these 

two pollutants consist of two components, baseline concentration and 

increment concentration. 

Baseline concentration is the adjusted ambient concentration at a 

given location existing at the time after August 7, 1977 when the first 

complete PSO application is submitted by a proposed major source or 

major modification subject to EPA's PSO regulations as amended 

August 7, 1980. The adjustment to this ambient concentration compensates 

for the impacts of actual emission changes resulting from construction 

at major stationary sources commencing after January 6, 1975. The 

baseline concentration also includes projected emissions of major sources 

commencing construction before January 6, 1975 but not in operation as of 

the baseline date. Conversely, increment concentration is, in general, 

that portion of ambient air concentration in an area which results from: 

1. ' Emission increases and decreases at major stationary 
sources resulting from construction that began after 
January 6, 1975, and 

2. Emission increases and decreases at all stationary sources 
occurring after the baseline date. ~ 

In general, increment consumption and expansion are based on actual 

emissions. However, if little or no operating data are available, as in 

the case of permitted emissions units not in operation at the time of 

the increment analysis, the allowable emission rate must be used. In 

addition, if allowable emissions are the result of a case-by-case new 

source review, the PSD applicant may presume, subject to the approval of 
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the reviewing agency, that allowable emissions may be used to represent 

actual emissions . 

Since total air quality is the s~ of baseline and increment 

concentrations, knowing any two of these values will yield the third. 

Howev@r, to obtain a permit, the PSO applicant need only demonstrat. 

that the proposed emissions in conjunction with other applicable emissions 

will not cause or contribute to violations of two values--the allowable 

increment and the national ambient air quality standards . Since both of 

these demonstrations can be made without knowing the baseline concen­

tration, the need to determine baseline concentration is often not very 

important. 

For 502 and PM, both increment and total ambient concentration 

standards exist for annual and 24-hour periods, as shown in Table C-l. 

In addition, a 3-hour allcwable increment and an NAAQS exist" for 5°2 . 

The national amb i ent air quality standards are defined in terMS of total 

ambient pollutant concentrations that are not to be exceeded more than 

once per year for other than an annual time period. Allowable increments 

are defined as maximum allowable increases in ambient air concentrations 

that are also not to be exceeded more than once per year for other than 

an annual time period. 

As indicated in the PSD regulations , all PSD areas have been classified 

as ei ther Class I. Class II, or Class III areas, and different allowable 

increments of S~ and PM concentrations have been established for each 

type of area. As Table C-2 shows. the most restrictive allowable increments 

are for Class I areas. which are c~rtain internationa1 and natio~al parks 
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Table C-l . ALLOWABLE CONCENTRATIONS FOR SO, AND PM 
(~g/m3 ) 

Contro 11 i ng Cl ass II 
Pollutant/ time period NAAQS Increment 

Total Suspended 
Part1culate Matter 

0 annual 75 19 

0 24-hour 150 a 37a 

Sulfur Dioxide 

0 annual BO 20 

0 24-hour 365a 
9l

a 

0 3-hour l,300a 512a 

aNot to be exceeded more t han once a year . 
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Sulfur Dioxide 

0 annual 

o· 24-hour 

0 3-hO\lr 

Total Suseended 
Particulate Matter 

0 annual 
0 24-hour 

Tabl. C-2. ALLOWABLE PSD INCREMENTS 
(~g/m3) 

Class I Class II 

2 20 
Sa 9la 

25' 512' 

5 19 
lOa 37a 

!Hot to be exceeded more than once a year. 
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and wilderness areas. All other PSO areas have initially been designated 

as Class 11 areas. Under certain conditions and with the concurrence of 

its Governor and legislature, a State can designate a Class II area as 

Class III and thereby allow greater potential for industrial growth. 

Under no circumstances can air quality deteriorate beyond levels allowed 

by the national ambient air quality standards, regardless of the area's 

compliance status with applicable increments. An example is a Class II 

area for which the annual 502 baseline concentration is determined to be 

70 micrograms per cubic meter. Even though the allowable PSO increment 

permits the annual 502 concentration to increase by 20 micrograms per 

cubic meter, a PSO applicant must demonstrate that, as a result of 

operation of the ne~ major source or modification, the 50 2 concentration 

in that area ~ill not increase beyond the NAAQ5 of 80 micrograms per 

cubic meter, an increase of only 10. On the other hand, if the annual 

S02 baseline concentration in the area is only 40 micrograms per cubic 

meter, the P5D applicant must demonstrate that 502 air quality will not 

deteriorate beyond 60 micrograms per cubic meter in that area. In the 

latter case, demonstration of compliance with the allowable PSO increments 

also demonstrates that the NAAQS for annual S02 concentration will not 

be violated. 

C.l.Z Establishing the Baseline Area 

As previously mentioned, the baseline concentration is established 

in an area for a given pollutant as of the date after August 7, 1977 on 

which a complete P5D application that is subject to the 1980 amended PSO 

regulations is submitted. The baseline date is established for a given 

pollutant only if the increase in emissions of that pollutant is 
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significant. For inst~nce, a PSO application for a new major source or 411 
aodificati on that proposes signific3nt 502 .. issions but insignificant 

PM emiss i ons will trigger the establishment of the 502 baseline date 

only. Therefore, the baseline dates for 502 and total suspended PH· may 

be different in the same area. 

The area in which the baseline date is triggered by a PSO permit 

application is known as the baseline area. The extent of a baseline 

area i5 confined to intrastate areas and the area or areas designated as 

attainment or unclassified under Section 107 of the Act in which the 

proposed major source or major modification is located or will have a 

significant inpact. This baseline area includes all portions of any 

Section 107 area that the source emissions affect. For this purpose, 

such an impact is defined as at least a 1-microgram-per-cub ic-meter 

annual increase in ambi ent concentrations of the applicab le pollutant. 

Under SectJon 107 of the Act , a11 areas of the country have been gi ven 

either an attainment, a nonattainment, or an unclass i fied deSignation 

for each crtteria pollutant. 

The f~11owing example, illustrated in Figure C-1, demonstrates the 

baseline concept. A new major source with significant S02 emissions 

proposes to. Tocate in County C and submits a complete PSO application to 

the appropriate review agency on OctDber 6, 1978. A review of the 502 

attainment designations reveals that attainment status i s listed by 

individual counties in the State. Since County C is designated attainment 

for S02 and the source proposes to locate there, the baseline date for 

S02 is therefore triggered for all portions of that county. Dispers i on 

>., 
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SOz Uncl ... Jfled 
County E / 

• 

~--

vzza Bo.ellne Doto Trlnered 10 / 6/78 

• Figure C-T. Baselfne area : Example I. 
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modeling of proposed 502 e=issions in a~cordance with app~oyed methods 

~eveals that the annual S02 impact area of the p~oposed sou~ce extends 

into Counties A and B. The baseline date in all parts of these two 

counties also is trigge~ed on this dat~ Although S02 increment will be 

consumed in the State to the north by the proposed emissions, the baseline 

date remains untriggered unless it has been previously triggered by a 

PSO permit application in that Section 107 area of the other State. 

Note that increment·consuming emissions affect the increment concentration 

at all places where they have an ambient impa~t regardless of the baseline 

date, including out-of· state areas. 

Most emissions changes that will affect increment will occur at 

major stationary sources; therefore, the most significant date to con· 

sider for increment tracking is January 6, 1975, the date after which 

emissions resulting from construction at major stationary sources affect 

the increment. Once triggered, the baseline date establishes the time 

after which all other emissions changes at stationary sources affect the 

increment. However, a State may propose and be granted the approval to 

redesignate the bounda~ies of a Section 107 area. This action may 

Huntrigger" the baseline and thus reduce the inventory of emissions in 

the redesignated area that affects increment. For instance, as shown in 

Figure C-Z, part of County A has been redesignated a separate Section 107 

area after the baseline date had been triggered. If the baseline date 

has not been established by another PSO application in the redesignated 

portion of the area, the S02 emissions changes occurring after 

October 6, 1978 from minor and area sources and nonconstruction·related 

activities at all sources in this area will be transferred into the 
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Figure C-2 . Baseline area: Example II. 
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baseline concentration. In no event can any boundary of the redesignated 

area intersect the line around the annual impact area of the source 

triggering the baseline date. 

C. 2 ESTABLISHING THE IMPACT AREA 

The previous example demonstrated the effect of the annual impact 

area of a PSO source triggering the baseline date. For all sources and 

IOdifications subject to PSD- review, impact areas of applicable pollutants 

should also be established, but for another reason. They should be 

determined where the proposed emissions will have significant ambient 

concentrations in order to determine compliance with " applicable ambient 

air standards and increments. The impact area should be established for 

each applicable pollutant fo~ each averaging time for which an NAAQS 

exists. As shown in Figure C-3, the impact area is a circular area 

• 

" whose radius is equal to the greatest distance from the source to whiCh 4It 
approved dispersion modeling shows the proposed emissions will have a 

significant impact. Table C-3 gives the values of significant ambient 

air impacts. 

Before continuing with impact area determination, the design heights 

of stacks proposed to be constructed or to otherwise be used to emit 

pollutants subject to the air quality analysis should be discussed. On 

January 12, 1979, EPA proposed a good engineering practice stack height 

rule, commonly known as GEP, which imposes limitations on the use of 

excessively high stacks. Included in the proposed rule and its technical 

criteria document are specific equations and methods to be used in 

determining GEP stack heights. Unless the applicant can demonstrate by 

acceptable methods that the stack or stacks must be constructed at a 
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Figure C-3. Impact area . 
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Tabl. "C-3. SIGNIFICANCE LEVELS FOR AIR QUALITY IMPACTS 

Averaging time 

Annual, 24-hour, a-hour. 3-hour, I-hour, 
Pollutant ~g/m" ~g/m" mg/m" ~g/m3 og/m" 

SO. 1 5 25 

TSP 1 5 

NO. :l 

CO ' 0_5 Z •• 

• 
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height that exceeds the height determined by the GEP formula, dispersion 

modeling must be performed at the actual or GEP stacK height, whichever 

is lower. If a source proposes increasing existing stacks in conjunction 

with a proposed modification, it may have to demonstrate through acceptable 

methods (fluid modeling or field studies) that the additional height is 

required in order to avoid excessive concentrations due to downwash. 

If, on the other hand, the actual stack height is significantly less 

than the GEP height, excessively high concentrations may result from 

downwash. In such a case, the applicant should demonstrate in the 

dispersion modeling that no violations of any increment or national 

ambient air quality standards will result from downwash . The Huber-Snyder 

downwash calculation method incorporated into some dispersion mode l s is 

an acceptable technique. Further revisions of the proposed GEP rule 

must be followed, where applicable . 

To properly establish the impact area, the P$D applicant should 

consult the review agency dispersion modeling contact to receive concur­

rence on (1) selection of an appropriate dispersion model, (2) use of 

adequate and representative meteorological data, and (3) techniques and 

assumptions to be used in the analysis. 

The latest revisions of the EPA documents Guideline on Air Quality 

Models and the Guidelines for Air Quality Maintenance Planning and Analysis, 

Volume 10 serve as helpful guidelines for acceptable dispersion modeling 

procedures. However, since no two scenarios are identical, it is the 

PSO applicant1s responsibility to receive review agency approval for 

methods and procedures to be used in performing dispersion modeling. 

Also, to avoid confusion, the applicant is encouraged to submit a 



dispersion modeling plan to the r@~iew agency for comment and concurrence 

before conducting detailed analyses. Failure to do so ~ay result in use 

of improper or unacceptable techniques and may lead to serious delays 

and wasted resources. The dispersion modeling plan should include at 

least the following information: 

• Nature of proposed construction, 

• Pollutants to be modeled, 

• Site characteristics. 

• Topography within 50 kilometers of site. 

• Proposed dispersion model and meteorological data. 

• Proposed use of dispersion model options, and 

• Emissions data. 

Determination of the impact area of proposed construction ~ust 

include all direct emissions including both stack and quantifiable 

fugitive emissions of applicable pollutants. However. temporary emissions, 

such as those related to construction. need not be considered. 

The dispersion model input emission data should be based on the 

worst-case condition for the time period of concern. The worst-case 

condition is generally the maximum emission rate. However, depending on 

operating and stack characteristics, the worst-case condition may not be 

rep~sented by the maximum emission rate; a simple hand calculation and 

spot cheCK can usually determine if it is. 

The actual, measured meteorological data, if used, should be obtained 

from either site-specific meteorological monitoring or the National 

Weather Service station closest to t.he site •. If onsite data are used, 

the selected period should be demonstrated to be typical of the area. 
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If, for example, a chosen period indicates abnormally high amounts of 

rainfall, the period may not be typical . If National Weather Service 

information is used,S years of meteorological data will generally be 

required for input into dispersion models. 

C.3 ESTABLISHING THE EMISSIONS INVENTORIES 

Generally. the applicant must compile an emissions inventory of 

applicable criteria pollutants that have been demonstrated, as in the 

previous step. to result in Significant impacts. In addition, an inven-

tory of applicable noncriteria pollutants may be required to determine 

"-' T\ if high concentrations of these pollutants exist or will exist that may 

pose a threat to health or welfare. If preliminary dispersion modeling 

demonstrates that proposed emissions of a criteria pollutant will have 

no significant impacts, further air quality analysis of that pollutant 

will generally not be required, unless the source is located near a 

Class I area. In such a case, an air quality analysis of the pollutant 

may be required if the proposed emissions are expected to exceed 

1 microgram per cubic meter on a 24-hour basis in the Class I area. 

Depending on the specific pollutant predicted to result in a 

significant impact, three inventories of emissions may have to be 

established: 

1. An inventory of increment-consuming PM or 502 emissions. 

2. An inventory of all existing emissions of applicable 
pollutants having an effect on air quality in the impact 
area of the proposed emissions. 

3. An emissions inventory of applicable pollutants from 
permitted emissions units not yet operating that may have 
an effect on air quality in the impact area . 
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If an air quality analysis. is required for PM and S02 emissions, 

Ind both pollutants are predicted to have sionificant impacts. an increment 

inventory should consist of a11 PM and 502 increment-consuming emissions 

within the impact area and those emissions outside the impact area that 

aay have a significant impact within the impact area. Thus a PSO applicant 

may have to consider large sources as much away as SO kilometers outside 

his or her other impact area for increment-consuming emissions. Generally, 

on a short-term basis, such as a 24-hour or a 3-hour period, the P50 

applicant need only identify those increment-consuming emissions within 

the respective impact area. However, for annual impact determinations, 

large emission sources located as far as SO kilometers from the impact 

area may have impacts within the applicant's impact area. 

As shown in Figure C-4. the annular ring outside the impact area is 

ca1led the screening area. In determining which emissions sources in 

the screening area should be added to the emissions fnventory. the 

applicant should consider three criteria: (1) annual emi.ssions of the 

source, (2) degree of ambient impact, and (3) distance from tne impact 

area. For example, a lOO-ton~per-year source located 10 kilometers from 

tne ilApact area generally can be excluded from tne i.nventory because its 

effect on air quality in the impact area is expected to be insignificant. 
, 

However, a 10tOOO-ton-per-year source located 40 kilometers from the 

impact area would probably nave to be accounted for in the increment 

analysis. A simple screening ~odel technique can be used to justify the 

exclusion of certain emissions from this analysis . Such exclusions 

should be justified and documented. 

• 

• 

After identifying the emissions units to be included in the emissions 4It 
inventory, the emission rates must be determined for input into the 
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Figure C-4. Emissions inventory screening area. 
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proper dispersion DOdel. Although allowable PSD increment consumption 

is based on actual emissions, the first attempt at performing the increment 

analysis should be based on allowable emissions. There are two reasons 

for this: 

1. Allowable emissions rates are more readily available from 
State emission files, and 

z. The resulting analysis will be more conservative . 

State air emission files are the proper source of emissions 

information •. If dispersion modeling with allowable emissions cannot 

demonstrate-compliance with allowable PSO increment consumption. the 

applicant should then obtain actual emissions data. This information 

must be thoraughly documented and may be obtained through discuss ions 

with State agency personnel and source contacts. 

Emissions inventories for the last t~o categories are for the 

purpose of demonstrating compliance with the applicable NAAQS and should 

be gathered and compiled in a similar manner to the increment emissions 

inventory. For existiryg sources, this inventory should be based on 

actual emissions if data are available. Actual emissions should be used 

in this case to reflect the impact that would be detected by ambient air 

monitors. In the case of permitted emissions units not yet operating, 

the only alternative is to use the allowable emission rate. 

C.4 DETERMINING EXISTING AMBIENT CONCENTRATIONS 

Perhap~one of the most critical aspects of PSO review is the 

requirement for the sour~e owner to provide up to 1 year of preconstruc­

tion monitoring data. This require~ent applies to all applicable criteria 

pollutants (with the exception of nonmethane hydrocarbons) that the 
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sour.ce would emit in significant amounts, although it may apply to some 

nonerfteria pollutants as well. Generally, continuous ambient air 

monitoring data will be required for a" criteria pollutants for which 

there will be a significant increase in emissions. If, however, predicted 

impacts or existing air q~al;ty in the source's impact area are less 

than the values indicated in paragraph Ci) of the PSD regulations, then, 

at the Administrator's discretion, site-specific monitoring may not be 

required. Therefore, the first step in determining monitoring requirements 

is to estimate source impacts on the air quality and to determine the 

total existing air quality in the area. 

A PSD applicant can satisfy the monitoring requirement in two ways. 

First, under certain conditions, the applicant may rely on existing 

continuous monitoring data collected by Federal, State, or local air 

pollution control agencies. Secondly, the applicant may conduct 

Site-specific monitoring for those pollutants that the proposed source 

would emit in significant amounts. EPA has published specific guidelines 

for a PSD applicant in the latest revision of Ambient Monitoring Guidelines 

for Prevention of Significant Deterioration. Meteorological monitoring 

is generally "required when conducting site-specific monitoring and 

should be used in the subsequent dispersion modeling analysis. 

Before using existing data, the applicant must first verify that 

the data meet certain criteria. These criteria are (1) data sufficiency 

or completeness, (2) data representativeness, and (3) data reliability. 

Although State and local agencies have generally monitored ambient air 

quality for several years, all the data collected are not adequate for 

the preconstruction analysis required under PSD. The ambient monitoring 

I-C-21 



guidelines and the PSO review agency should be consulted for the minimum 

requirements on the usefulness of the data. 

In a case in which site-specific monitoring is required of an 

applicant, the requirements focus on site selection and quality assurance. 

The site selection process involves dispersion modeling analyses of 

existing sources and of the proposed emissions to determine the most 

appropriate areas within the impact area of the proposed emissions to 

locate ambient air monitors. The applicant should reach agreement with 

the permit-granting authority on the number and locations of the monitors 

before monitoring operations are begun . 

The prill\a.ry ~quirement in conducting site-specific monitoring .is 

that the owner or operator of the proposed source ~eet the guality 

assurancg requirements of Appendix B to 40 CFR Part 58 during the opera-

• 

tion of monHoring stations. Appendix B requires that the quality e 
control program developed by the organization operating the monitoring 

network be described in detail, be suitably documented. and be approved 

by the permit-granting authority. 

Long before a monitoring program begins, the PSO applicant should 

submit a monitoring plan to the permit-granting authority for comment 

and approval. The monitoring plan should include, at a minimum. a 

discussion of the following items: (1) the network description, 

(2) monitor site description. (3) monitor description, (4) sampling 

program description. and (5) quality assurance program. EPA's guidelines 

on PSO monitoring describe these requirements in greater detail. 

Having collected and screened the data~ the applicant shou1d integrate 

the ~sults of the monitoring into the air quality analysis. The amount 
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of data and manner of presentation in the application depend on the 

requirements of the permit-granting authority. At a minimum , the data 

should be presented in a summary format showing highest and highest, 

second highest concentrations for pollutants with short-term standards 

and the appropriate long-term average associated with each standard. 

These concentrations effectively describe the existing ambient concen-

trations within the impact area attributable to actual emissions from 

existing sources. 

In many cases, monitoring data may require adjustment to compensate 

~ for new emissions permitted in the impact area but not occurring during 

the monitoring period. The emissions inventory used for adjusting the 

monitoring data should be gathered as previously described and should be 

used to adjust the monitoring data by proper dispersion modeling procedures . 

C.S PERFORMING THE SCREENING ANALYSIS 

As discussed in the Guideline on Air Quality Models, a screening 

modeling analysis is recommended before a refined analysis is conducted . 

The screening analysis will primarily provide the PSD applicant with 

these essential data: 

1. An approximation of the maximum downwind impacts, 

2. A general idea of the location of the maximum impacts, 
and 

3. Quick preliminary results . 

As in the impact area determination, both quantifiable fugitive emissions 

and stack. emissions should be included in the screening analysis. In 

addition, if secondary emissions are quantifiable and are expected to 

affect the air quality in the impact area, they should also be included 

in the screening analysis . 
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The applicant must remember that the same GEP stack height criteria 411 
mentioned earlier also apply in the screening analysis and in any refined 

dispersion modeling analysis. 

If the results of the screening anaJysis indicate that any increment 

or standard may be threatened, a refined dispersion modeling analysis 

should be conducted. A refined analysis must be conducted ~hen screening 

results indicate total increment will be consumed or that total projected 

air quality will exceed 100 percent of its respective standard. How-

ever. if results do not exceed this lOO-percent value, then these values 

may be used, subject to approval by the reviewing agency. to represent a 

conservative projection of total air quality and increment consumption. 

C.6 DETERMINING PROJECTED AIR QUALITY 

If. however t a refined analysis is required, the procedures described 

in the Guideline on Air Quality Models and the Guideline for Air Quality 

Maintenance Planning and Analyses, Volume 10 should be strictly followed . 

The applicant is advised to work closely with the review agency modeling 

contact durfng this process. 

The refined dispersion mo~eling analysis will use the emissions 

inventory and all other data gathered up through the screening analysis . 

Many techniques and assumptions are available to assist the PSO ap~licants 

in the refined analysis. However, before performing e1aborate and 

expensive tasks, the applicant is advised to secure the approval of the 

appropriate review agency modeling contact before assuming his or her 

techniques are valid for the particular case. 
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C.7 OTHER MODELING CONSIDERATIONS 

In many cases, special considerations may arise that require particular 

attention. Such considerations include use of an alternative dispersion 

model that may be more appropriate for a specific analysis, for performing 

a dispersion modeling analysis in complex terrain, or for modeling 

nonpoint sources of emissions. Again, the PSD applicant ;s advised to 

work closely with the review agency modeling contact. If a modeling 

plan is to be submitted, these issues and proposed alternatives should 

be highlighted and discussed in the plan. 

C.S AIR QUALITY ANALYSIS EXAMPLE 

All applications for a PSO permit subject to the requirements of 

the air quality impact analysis must include complete and accurate 

analyses to ensure compliance with the national ambient. air quality 

standards and the PSD increments. To demonstrate compliance, the 

applicant should: 

1. Define the impact area, 

2. Compile an emissions inventory. 

3. Determine existing air quality, 

4. Perform a screening analysis, and 

5. Determine the projected air quality. 

This subsection applies those procedures to a hypothetical situation. 

The presentation of an example is difficult, because no two analyses are 

alike. An example that covers all possible modeling scenarios is impossible 

to present; however, in this example, several significant elements of 

the air quality analysis will be analyzed . 
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In the applicability example, an applicant proposed the construction 

of a new coal-fired, steam electric-generating station. This example is 

now extended to include the air quality analysis that might be conducted 

by the applicant. The coal-fired stati-on ;s a new major source with 

significant emissions of S02, PM, nitrogen oxide (NO
X

) , and carbon 

monoxide (CO). An air quality impact analysis must be prepared for each 

of these pollutants, as indicated in the applicability exampl~. In the 

analysis, concentrations for all four pollutants will be examined with 

respect to the NAAQS. The PSO increments for TSP and 502 will also be 

cons i dered. 

C.8.1 Definition of lmoact Area 

The first step in the analysis is to establish the impact areas for 

each pollutant. As a conservative approach, these can be defined as a 

circular area whose radius is equa' to the greatest distance to which 

approved .dtspersion modeling shows the proposed emissions will have a 

significan~ impact. An impact area is predicted for each averaging 

period for each pollutant and the largest impact area for a given pollutant 

is selected as the impact area to be used in the air quality analysis. 

The modeling procedures used were determined to be in accordance ~ith 

the procedures described in the Guideline on Air Quality Models and have 

been reviewed in advance by the appropriate modeling contact. 

Several- emissions units at the source will emit pollutants subject 

to the air quality analysis. First, of course, are the two main boilers 

that emit PM, S02, NOx ' and CO. A standby auxiliary boiler wi~l also 

emit these pollutants, but only when the main boilers are not operating. 
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PM will also be emitted from coal-handling operations and from the 

limestone preparation process for the flue gas desulfurization (FGO) 

system. Emissions units associated with coal and limestone handling 

include: 

• Point sources--the coal car dump. the fly ash silos, and 
the three coal bag house collectors; 

• Area sources--the active and the inactive coal storage 
piles and the limestone storage pile; and 

• Line sources--the coal and limestone conveying operation. 

Emissions units to be included in the impact area determination include 

the allowable emissions at the boiler stacks and fugitive emissions of 

PM associated with the power plant. 

The results of the impact area analysis indicated that significant 

ambient impacts of HOx and S02 extend to 32 and 50 kilometers, respectively. 

An impact area did not exist for CO because concentrations at all locat;on5 

off the property were insignificant. Becaue of this, no fUrther CO 

analysis was required. PM emissions caused a 2. 2-kilometer impact area 

predominantly due to fugitive emissions. 

Fugitive emissions from the adjacent mine are not considered in the 

impact area determination because they are considered secondary emissions; 

they must, however. be considered in the increment and NAAQS analysis. 

C.B. 2 Establishing an Emissions Inventory 

With the impact area analysis complete, the applicant proceeded to 

establish three emissions inventories. The first was an inventory of 

existing sources that contributed to existing ambient air quality as 

measured by the continuous monitoring data collected for the air quality 

review. Dispersion modeling of this inventory was used to demonstrate 
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that the continuous monitors were properly located. Source and emissions 

data for this inventory were extracted from State air permit and emissions 

inventory files. 

The second inventory would have included those sources that were 

permitted to operate, but were not operational when the monitoring data 

were collected. However, no such sources were identified. Therefore, 

an inventory need not be established to correct the ambient monitoring 

data. 

The third required inventory is the inventory of emissions that 

affect increment. It includes all increment emissions from sources 

within the impact area and those from sources outside the impact area 

that have been demonstrated to significantly affect the impact area. 

The establ i shment of the increment inventory requires that the baseline 

• 

date be determined. ~ 

In this area of the State, S02 and TS? attainment status designations 

are listed by individual counties. Four counties are covered by the 

area within 100 kilometers of the proposed power plant, as shown in 

Figure C-S. A review of PSO application information revealed that the 

ba~eline dates for both S02 and TS? had been established in Counties A 

and 8 on November Z. 1977. However, the baseline date had not been 

previously established in Counties C and O. Therefore, in compiling the 

increment inventory, PM and S02 emissions occurring at minor and area 

sources located in Counti es C and 0 were not considered. Similarly, 

emissions changes resulting from nonconstruction-related activities at 

major sources in these counties were also ignored. However, the State 

air permit and emission inventory files were searched for these types 
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figure C-S. Counties within 100 kflometers of proposed power plant : 

I- C-29 



of emissions changes in Counties A and B. No such emission changes were 

determined to ha~e occurred since November 2, 1977. Regardless of 

bas.line date, the increment invento~ for SOz and PM included emissions 

changes at ~jor sources resulting from construction co~encing after 

January 6, 1975. The State and Federal air permit files were searched 

for sources in the latter category. The following sources were found: 

the associate lignite mine, Refinery A, Chemical Plant B, Petrocnemical 

Complex C, ROCK Crusher 0, and Refinery E. 

Additionally, a Portland cement plant, Plant F, lies just outside 

the S02 impact area about 70 kilometers northwest of the source. The 

only othei source in the T5P impact area is the proposed lignite mine. 

A plot of these sources is shown in Figure C-6. 

C.S.3 Establishing Existing Air Quality 

The next step in the air quality analysis is to determine the 

existing ~ir quality for applicable pollutants, which, in this example, 

are S02. HOx ' and PM. CO was eliminated from consideration because 

ambient impacts from the proposed source will be less than the monitoring 

significance level of 575 micrograms per cubic meter on an S-hour average . 

An exemptton from the monitoring require~ent for CO was granted by the 

review agency. The other pollutant impacts and estimated existing ambient 

concentrations were above monitoring significance levels . 

Before undertaking a site-specific monitoring program, the applicant 

first evaluated the use of existing continuous monitoring data collected 

by t~e State. For this example, the applicant contacted the State 

agency and found that the State operated a continuous monitoring station 
• 
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Figure 'C-6. Geographic location of sources. 
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near the regional airport. The station had been deployed 2 years before 411 
to measure the combined impacts from the sources located in the southwest 

quadrant of the proposed power plant's impact area. It was now to be 

demonstrated that the data met the criteria for (l) data sufficiency, 

(2) data representativeness, and (3) data reliability. An initial 

review of the data obtained from the State agency's data files revealed 

that continuous data were available for the preceding 2 years for all 

criteria pollutants. 

The analysis of the data was conducted in accordance with procedures 

outlined in Ambient Monitoring Guidelines for Prevention of Significant 

Deterioration. The data suffiCiency was established with an analysis of 

the extent of data capture. A modeling analysis using methods outlined 

in the Guideline on Air Quality Models was performed to show that the 

monitor was properly located to measure p~ak conc~ntrations in the 

source impact area; it was therefore determined that the data "represented 

the locations where maxima would occur. 

Conversations with the State agency's monitoring representative 

revealed that measurements for all criteria pollutants were conducted 

using EPA referenc& or equivalent methods and that the State's quality 

assurance program exceeded the minimum quality assurance requirem&nts of 

Appendix 8 40 CFR Part 58. Review of the results from independent 

audits performed on each of the monitors revealed that the accuracy for 

all analyzers was within acceptable limits. Therefore, the data were 

felt to be a reliable and accurate ~epresentation of existing air quality 

levels. 
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In summary. the data collected by the State agency near the regional 

airport were evaluated for data sufficiency. representativeness, and 

reliability. The analysis of the data with respect to each of the 

preceding criteria indicated that the data were appropriate for inclusion 

in the air quality analysis, thus satisfying the PSO preconstruction 

monitoring requirement. The data further indicated that air quality 

levels within the power plant's impact area were well within the applicable 

NAAQS for all averaging times. 

As previously mentioned, it was found that no sources had commenced 

construction or operation since the monitoring data collection for the 

preceding year began. Therefore, the monitored air quality levels were 

established as representing existing air quality in the impact areas of 

the proposed source. As shown in Table C-4, demonstration of compliance 

with tne increments for TSP and S02 will ensure compliance with the 

respective NAAQS . The 24-hour TSP concentration is considered as an 

example. Based on the conservative assumption that all of the 24~hour 

TSP increment is available, the total possible future T5P air quality 

level could reach only 146 micrograms per cubic meter if no violations 

of the TSP increment occur. Similarly, for each averaging time for TSP 

and 5°2, the same rationale can be used. This is a conservative analysis, 

because undoubtedly some of the increment-consuming sources were measured 

by the continuous monitors. As a result of the simplification, only the 

following analyses require completion: 

1. the S02 increment analysis, 

2. the TSP increment analysis, and 

3. the nitrogen dioxide (N02) total ai'l" quality analysis . 
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Table C-4. CONSERVATIVE DEMONSTRATION OF COMPLIANCE WITH NAAQS 
(~g/nr') 

Tot.l 
Exi sti ng Allowable possible 

air Q;uality increment air quality NAAQS 

24-hour 109 37 146 150 

annual 49 19 68 75 

3"hour 358 512 870 1,300 

24-hour 99 91 190 365 

annual 14 20 34 80 
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The required increment analysis consisted of modeling the impacts 

from the proposed sources together with impacts from the other six 

existing increment-consuming sources. For convenience, the allowable 

emissions of these six sources were initially assumed to represent 

actual emissions. 

C.8.4 Screening Analysis 

A screening analysis was not performed because experience has shown 

that a refined analysis will generally be required for a modeling situation 

involving large power plants such as this one. Therefore, the applicant 

proceeded directly to the refined analysis. 

C.B.S Mode' Air Quality and Increment Consumption 

Once the impact area is defined. the inventory is established, and 

existing air quality data are gathered, the modeling analyses may begin . 

Steps in the modeling process include: 

1. Selection of appropriate models, 

2. Selection of meteorology, 

3. Selection of critical meteorology, 

4. Consideration of stack heights with respect to good 
engineering practice, and 

5. Analysis of fugitive emissions. 

The area within 3 kilometers of the proposed source was determined 

to be a rural area based upon a land-use study. For the short-term 502 

modeling analyses, an appropriate model was selected based upon recommen-

dations in the Guideline on Air Quality Models. It can be used to model 

short-term concentrations of 502 in a multiple-source rural environment. 

Next, the meteorological data inputs to the model were collected. 

Because no onsite meteorological data were available, data from the 
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nea~st National Weather Service station (located at the regional airport) 411 
were gathered. Five years of hourly observations from 1975 to 1979 were 

used. 

The auxilia~ boiler was eliminated from further modeling considerations 

because it would not be permitted to operate when either of the main 

boilers were at sufficient load to provide plant steam requirements. A 

single-source model run for this emissions unit showed that its maximum . 

ground~level impacts were insignificant so that it could not possibly 

contribute to violations of any air quality standard. 

The next step was to perform the actual modeling for SO% emissions. 

As a conservative first attempt, the allowable emissions of all sources 

were modeled. Screening for critical meteorology and areas of expected 

peak concentrations was performed in accordance with the procedures 

outlined in the Guideline on Air Quality Models. The modelillg was then 

repeated wi~ a dense receptor grid with spacing of 100 meters in the 

areas where maximum concentrations were expected, as indicated from the 

results of th~ screening analysis. 

A review of the results shows that, in the case of peak concentrations 

downwind of the southwest source conglomeration, the allowable S02 

increment will be exceeded by 7 micrograms per cubic meter during the 

critical 24-hour averaging period. The violation includes significant 

impacts from the proposed power plant. Further analysis revea1ed that 

the chemical plant in the southwest quadrant was the major contributor 

to the receptors where it was predicted that the increment would be 

exceeded. 
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As a result of the predicted SO, violation, the permit may be 

denied. At this point, there are two options available to the power 

plant. First, additional controls beyond the l evel of control proposed 

as best available control technology (BACT) can be applied to decrease 

the size of the source impact area so that the increment violation is no 

longer in the impact area. 

Secondly, actual emissions can be determined at the southwest 

source conglomerate. If there ;s a sign i ficant difference between 

actual and allowable emissions, mode l ing can then be performed using the 

actual rather than the allowable emissions. For this examp l e . the 

power plant chose the l atter option . Representatives of the proposed 

power plant contacted the State ai r pollution authorities as well as 

representati ves of the industries ;n the southwest conglomeration. 

Inquir ies revealed that the boiler at the chemical plant was permitted 

to burn oil with a sulfur content of 0. 7 percent. It was fu r ther 

discovered that the boiler has burned natural gas rather than oil since 

1977, when a dependable natural gas supply was secured. This was sub-

stantiated by the annual emission reports on file with the State air 

pollution agency. The actual emissions at the chemical plant based upon 

the use of natural gas during the preceding 2 years revealed a subs tan-

tial difference between actual and allowable emissions . The applicant 

then mode led actual emissions at the chemical plant and allowable emissions 

for the refineries and the proposed power plant . Modeling was repeated 

for the critical periods. 

The revised modeling demonstrated compliance with the allowable 

increment, and, therefore, no further short·term S02 modeling was required. 
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The maximWD predicted S02 increment concentrations were 72 and 302 for 

the: 24- and 3"'hour averages. M!:speetively. 

The Jame SO: emissions data were used for input to the appropriate 

dispersion model for prediction of annual ambient S02 impacts. NOx will 

be emitted from the same stacks as SO: emissions, and the proposed 

allowable emissions of both pollutants are identical. Malc.fng the Conser­

vative assumption that all HOx will be emitted as NO:. then the impacts 

of these pollutants were assumed to be identical. Because the proposed 

source is located in a predominantly rural area, a multiple-source rural 

aod.' was selected. 

, A conservative first analysis was begun using the allowable emi ssions 

frOID the short-term analysis. The meteorology referred to earlier was 

also used. The results show no violations of any annual standard. 

C.S.S Particulate Matter 

, Wi th the NO: and SO: analyses comp l ete, the only remaining analysis 

requfred is the demonstration of campl; ance wi th the TSP increments and 

the NAAQS . Note that fugitive PM emissions from the lignite mine, 

although considered secondary, must be considered in evaluating the 

total air quality and the impact on allowable TSP increment. As indicated 

previously, comp 1 i ance with the TSP increments wi 11 ensure comp 1 ianee 

with the ~AAQS. Therefore, the emissions units associated with the 

source include the two main boilers, fugitive emissions at the power 

plant, and the lignite ~ine. A multiple-source rural model was selected 

from the Guideline on Air Quality Models that adequately predicts the 

effects ~f fugitive emissions in addition to those of the point sources . 
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For the short-term analysis of PM emi ssions impact, only those 

emissions from the power plant and the mine needed to be considered. PM 

emissions from the other five sources within SO kilometers of the impact 

area were shown not to significantly affect the TSP increment in the 

proposed source's i mpact area. In this case, the same 5-year period of 

meteorological data used for S02 modeling was input to the selected 

model with the proposed PM emissions from all emissions un i ts. The 

results of the analysis show that the maximum predicted 24-hour PM 

increment concentration was 28 micrograms per cubic meter , wh i ch ;s 

within the allowable increment of 37. Therefore, the short-term ana lys i s 

for PM is complete. Similarly . a long-term modeling analysis showed no 

violations of the annual TSP increment. Maximum annual PM impacts were 

predicted to be 13 micrograms per cubic meter. 

The only. remaining task for the analysis was to summarize the 

results and describe the analysis. As shown in Table C-5 , no NAAQS or 

increment i~ expected to be violated as a result of the emissions of the 

power plant and associated mine . Recommendations for data format are 

available in the Guideline on Air Quality Models. 

This example has shown that a comprehensive air quality modeling 

analysis requtres a good understanding of modeling principles, PSD 

applicability . and the emissions establ ished in the BACT analysis. 

An air quality .modeling analysis begins with the establishment of 

an impact area and an emissions inventory. Existing air quality is 

determined, aneta screening analysis is conducted . The increment consump­

tion and total air quality within the impact area are predicted in the 

final steps of the air quality analysis. A comprehensive, well-organized 
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air ~uality modeling analysis is essential to the PSO permitting process 

and ensures the preservation of one of our most valuable resources, air 

quality . 
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D. ADDITIONAL IMPACTS ANALYSIS 

All applicants requiring a PSD permit must prepare an additional 

impacts analysis for each pollutant subject to review. This analysis is 

concerned with determining the air pollution impacts on soils, vegetation, 

and visibility caused by emissions from the source or modification under 

review, and the emissions resulting from associated growth_ 

0.1 DEFINITION AND PURPOSE 

The purpose of this section is to help the PSO applicant fully 

consider those factors that are relevant to a complete additional impacts 

analysis. This section al~o offers suggestions as to what kind of 

~nalys;s. organization, and method could most satisfactorily meet all 

PSO requirements, and to what degree the analyses should be performed. 

There are three basic purposes of an additional impacts analysis: 

1. To determine the effects of emissions of applicable 
criteria and noncriteria pollutants to assist i n best 
available control technology (BACT) decisionmaking. 

2. To inform the general public of potential air quality~related 
impacts; and 

3. T~ help provide the Federal land manager with information 
regarding potential impacts on Class I areas. 

Several points regarding the overall direction of the entire analysis 

lIust be kept 1"n mi nd by the app 1i cant: 
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1. Although every applicant for a PSD permit must perform an 

additional impacts analysis. the depth of the analysis is generally 

dependent upon the quantity of emissions, th~ existing air quality. an~ 

the sensitivity of those emissions on local factors such as soils, 

vegetation, and visibility. The need for a rigorous additional impacts 

analysis is aimed primarily at those ne~ major sources and major modifi­

cations that may reasonably be expected to result in significant impacts 

on these factors. 

It is expected that small emissions increases in an area ~ill not 

produce any m.ajor impacts on soils, ,vegetation, and. visibility; hO~E!:ver, 

the impact areas of new major sources and major modifications must be 

surveyed to verify and document the anticipation of II no significant 

ill!p!ct. 1I 

2. ~ublic information is a primary goal of the additional impacts 

analysis. Therefore, the applicant should prepare an analysis that .... i;11 

provide the ~ublic with an assessment of thE!: relevant potential environ­

mental air pollution impacts that may occur in the area affected by 

emissions of pollutants subject to review. The applicant should be 

particularly awar.e that any potential air pollution impacts on Class I 

areas are especially important and that these impacts should be assessed 

thoroughly. 

3. An additional impacts analysis is triggered for those pollutants 

that will be emitted or increased in significant quantities . Thus, both 

criteria and noncriteria pollutants may cause the applicant to undertake 

an additional impacts analysis. 

4. An additional impacts analysis is concerned with the air pollution_ 

effects on soils, vegetation, and visibility. This examination generally 
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requires an analysis of the projected ambient air concentrations and a 

correlation to potential impacts on these factors. The analysis must 

encompass potential impacts of direct emissions from the new major 

source or major modification and secondary emissions from associated 

residential I commercial, or industrial growth. 

5. It is important that the analysis be fully documented. A PSO 

applicant must remember that an additional impacts analysis is, by 

definition, an analysis, and therefore, all conclusions should be 

carefully and sufficiently documented. 

6. While this section offers applicants a basic method of approaching 

an additional impacts analysis, it must be stressed that no lIhard and 

fastH formula, format, or "cookbook" approach to an additional impacts 

analysis exists. Regarding the analysis, what is most important is that 

all significant factors and the resulting impacts are recognized and 

carefully analyzed. 

With these points in mind. an applicant can proceed in considering 

the following overview of the additional impacts analysis components. 

0.2 FORMAT FOR THE ADDITIONAL IMPACTS ANALYSIS 

The additional impacts analysis is made up of three component 

analyses: (1) a growth analysis, (2) a soils and vegetation impact 

analysis, and (3) a visibility impairment analysis. 

0. 2.1 Growth Analysis 

The growth analysis is considered first, before the other components, 

because it provides information essential to the other component analyses. 

The elements of the growth analysis follow: 
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1- A projection· of the associated industrial) commercial, and 

residential growth that will occur in the area. 

Z. An estimate of the air pollution emissions generated by associated 

permanent growth. 

3. An air quality analysis which includes these estimates . The 

results from this analysis become the basis for determining the extent 

of the air pollution impacts in the impact area. 

To determine the first element in the growth analysis, which is the 

projection of associated growth for the impact area, the applicant first 

should consider the availability of two types of support factors, local 

support factors and industrial support factors. Local support factors 

include situattons such as the area's ability to house new employees and 

the commercial industries presently existing within the area that are 

available to support residential growth. For example, a large new major 

source that causes a permanent population growth may result in housing 

developments and associated air emissions. Examples of industrial 

support factars include industries that provide . goods and services 

related to the source or modification. These types of industries include 

large industries providing raw materials and smal l er industries providing 

maintenance and other support. For instance, a new major source using 

coal for fuel may attract coal mining operations for support. 

Information on local and industrial support factors is readily 

available and can be obtained from State agencies, regional planning 

offices, the local Chamber of Commerce, through information contained in 

environmental impact statements, and in PSO applications previously 

prepared by other applicants. 
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After the applicant has assessed the availability of residential . 

commercial , and industrial services existing in the area, the next step 

is to predict how much new growth must occur to support the source or 

modification under review. The amount of resident i al growth will be 

dependent on the size of the available work force, the number of new 

employees , and the availab i lity of housing ;n the area . Industrial 

growth is growth in those industries providing goods and services, 

maintenance facilities, and other large industries necessary for the 

operation of the source or modification under review. 

Having completed this portrait of expected growth, the applicant 

then begins deve loping an estimate of the air pollut ion which like ly 

would evo l ve from permanent residential, commercial , and industr i al 

growth . Excluded f.rom consideration are emissions from temporary sources 

and mobile sources. The applicant should generate emissions estimates 

by consulting such sources as manufacturer ' s specifications and guide li nes, 

AP-42, other PSD applications, and comparisons with existing facilities. 

The appltcant arrives at an analysis of projected air qual i ty by 

taking the air pollution estimates from all the variables of growth 

already surveyed and then combining these estimates with the estimates 

of applicable pollutant emissions that are expected to be produced 

directly by the source or modification. The combi ned estimate, through 

the mode l ing process, serves as the input t o the air quality analysis, 

and what emerges is a prediction of the ground-level concentration of 

pollutants generated by the source and any associated growth. 

0.2.2 Soils and Vegetation Analysis 

The manifestations of air pollution impacts on soils and vegetati on 

can be seen in such occurrences as premature bud loss, failure of f l owering , 
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leaf necrosis, and plant death. At high ambient concentrations, these 

acute affects can appear readily. However, ~any deleterious effects 

that Ire due to subtle but chronic exposure to pollutants over a long 

period of time also occur. Such time-delayed impacts can ultimately 

-prove to be the most harmful . 

A suggested informational basis for an analysis of air pollution 

impacts may be obtained by ~c:!o!!nd"u:::c:.t,,"ic:n:lg!....:.:....:s;;u:.r.:.ve:oy!-.:o::;fc...;t::.h:::e:....:s.:::o.:.i .:.1..:.an:;:d::...;v:;e;,lg!:;e"t"."t",,1 ~ 

types found in the impact area. This survey should include all vegetation 

with any commercial or recreational value. Surveys of this nature 

usually have been performed for the aiea and are readily available from 

conservation groups, State agencies, and universities. This comprehensive 

listing of soils and vegetation types then would allow the applicant to 

determine air pollution impacts by utilizing the Method discussed below. 

The modeling results of the afr quality analysis, conducted to 

demonstrate compli-ance with national ambient air quality standards, will 

provide the applicant with estimates of the ~aximum ambient air concen­

trations for criteria pollutants under review in the impact area. For 

app1icable noncriteria pollutants, the applicant should project future 

ambient air concentrations in accordance with the procedures outlined in 

the a·ir quality analysis section in Section C. By consulting scientific 

literature, the applicant can assess the impacts of applicable pollutants 

on the soils and vegetation types in the impact area. The applicant can 

determine these impacts by correlating the known ambient air concentrations 

of pollutants with the types of soil and vegetation found in the survey 

of the area. The applicant should document all conclusions. 
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For most types of soils and vegetation, ambient air concentrations 

of criteria pollutants below the national ambient air quality standard 

(NAAQS) will not result in harmful effects. However, there are sensitive 

vegetation species and soil types that may experience harmful effects at 

low ambient air concentrations (i.e ., soybeans and alfalfa), For this 

reason, the suggested initial soil and vegetation survey serves as an 

important basis for the analysis. 

Noncriteria pollutants can result in harmful affects at generally 

1 ower concentrat ions than the cd teria poll utants. For example. exposure 

of sensitive plant species to 0.5 micrograms per cubic meter of fluorides 

for 30 days has proven to result in significant foliar necrosis. 

0.2.3 Visibility Impairments Analysis 

In the visibility impairments analysis, the applicant is especially 

concerned with Class I area impacts, as well as with impacts that occur 

within the area affected by applicable emissions. The Clean Air Act 

specifically requires plans and procedures for maintaining the visual 

quality within Class I areas. The suggested components of a good 

visibility impairments analysis are: 

1. An in1tial screening of emission sources that examines the 
possibility of visibi l ity impairment. 

2. If warranted. a more in-depth analysis involving computer 
models. 

3. A determination of the visual quality of the area. 

To successfully complete a visibility impairments analysis, the 

applicant is referred to a draft EPA document (July 1980) entitled 

"Worlcbook. for . Estimating Visibility Impairment." Although this ;s a 

draft document, this workbook can be used as general .guidance. In this 
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workbook, EPA outlines a screening procedure designed to expedite the 

analysis of emissions impacts on the visual quality of an area. The 

workbook was designed for Class I area impactsj ho~ever, the outlined 

procedures are generally appl icable to other areas as well . The following 

sections are a brief synopsis of the screening procedures. 

0.2.3.1 Screening Procedures: Level 1. The Levell visibil i ty 

screening analysis ;s a series of conservative calculations des i gned to 

identify those emission sources that have little potential of adversely 

affecting visibility . Calculated values relating source emissions to 

visibility impacts are compared to a standardized screening value. 

Those sources_with calculate~ values greater than the screening criteria 

are judged to have potentia l visibility impairments. If potential 

visibility impairments are indicated, then the Level 2 analysis ;s 

undertaken . 

0.2.3.2 Screening Procedures: Level Z. The Level 2 screening 

procedure is ~imilar to the Levell analysis in that its purpose is to 

estimate impacts during worst-case meteorological conditions; however, 

more specific information regarding the source, topography, regional 

visual range, and meteorological conditions is assumed to be available. 

The analysis may be performed with the aid of either hand calculations, 

reference tables, and figures, or a computer-based visibility model 

called the IIpl ume visibility model. n 

0. 2.3. 3 Screening Procedures: Level 3. If the Levelland 2 

screening analysis indicated the possibility of visibility impairment, a 

more detailed analysis is undertaken in Level 3 with the aid of the 

plume visibility model and meteorological and other regional data. The 
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purpose of the Level 3 analysis is to provide an accurate description of 

the magnitude and frequency of occurrence of impact. 

The procedures for utilizing the plume visibility model are described 

in the draft document entitled "User's Manual for the Plume Visibility 

Model," which ;s available from EPA. 

To complete the visibility impairment analysis. the applicant is 

urged to provide a description of the visual quality of the area, which 

should include a discussion of any scenic vista in the area that may 

have public appeal or aesthetic value. What constitutes "scenic" and 

"aesthetic" is always open to the consideration of differing tastes. 

However. a broad consensus does exist as to what occurrences would or 

would not despoil the visual beauty of an area, and applicants should be 

sensitive to these commonly held aesthetic conventions. Applicants 

should contact the Federal land manager for the determination of scenic 

vistas for Cl45S I areas and for construction projects subject to the 

PSO regulations if emissions may be expected to impact any Class I area. 

The completio~of the visibility analysis marks the completion of the 

additional impacts analysis. 

0.2.4 Summary 

In preparing an additional impacts analysis, the applicant should 

realize that a primary intent of the analysis is to provide environ~ 

mental impac~ information to the public regarding the air quality·related 

impairments o.f- soils, vegetation, and visibility produced by the source 

or modification under review, and the associated growth that it generates. 

To convey this information in a comprehensive manner, the additional 
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impacts analysis contains three component analyses that are related to 

each other in an informationally progressive manner . Also, the results 

of the additional impacts analysis will help define BACT for affected 

emissions units. The growth analysis leads to the soils and vegetation 

analysis, which in turn leads to the visibility analysis . All these 

analyses are concerned with the air qual i ty-related impacts on an area, 

and the analyses should be fu1ly documented. Hopefully, by using the 

suggested approach in this chapter, the applicant will become aware that 

what is under ~view is a unique set of circumstances particular to the 

source or modification and its surrounding area. 

If the additional impacts analysis is approached in a conscientious 

manner, the applicant not only will have met the requirements of the PSO 

process, but will also have provided an analysis that can serve as a 

platform from which industry, the public, and the appropri ate regulatory 

agencies ean braaden their understanding of matters of loeal environmental 

concern. 

D.3 ADDITIONAL IMPACTS ANALYSIS EXAMPLE 

Sections cr.1 and 0.2 outlined. in general terms, the elements and 

considerations found in a successful additional impacts analysis. To 

demonstrate how this analytic process would be applied to a specific 

situation, a hypothetical but realistic case has been developed for a 

minemouth power plant. This section wi l l show how an additional impacts 

analysis would be performed on that facility. 

0.3.1 Example: Background Information 

The minemouth power plant consists of a main body power plant and 

an adjoining lignite mine, which serves as the plant's source of fuel. 
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The plant is capable of generating 1,200 megawatts, which is expected to 

supply a utility grid, and little is expected to be consumed locally. 

This project is located in a sparsely populated agricultural area in the 

.outhwestern United States. The population center closest to the plant 

is the town of Clarksville, population 2,500, which ;s located 20 kilo­

meters from the plant site. The next significantly larger town is 

Milton, which is 130 kilometers away and has a population of 20,000. 

The nearest Class I area ;s more than 200 kilometers away from the 

proposed construction . Within the area under consideration there are no 

National or State forests, no areas which can be described as scenic 

vistas, and no points of special historical interest. 

The company engineers and contractors have estimated that the 

construction of the power plant and the development of the mine would 

require an average work force of 450 people over a period of 36 months . 

Upon completion of all construction, it is .expected that about 150 

workers will be needed to operate the facilities. 

To perform an additional impacts analysis of this project, an 

applicant begins a growth analysis by acquiring a projection of growth 

that would be associated with the construction and operation of the 

project. Following are some of the local support factors the applicant 

considers. 

0. 3.1.1 Work Force. Consulting the State employment office, local 

contractors, trade union officers, and other labor information sources, 

the applicant made the following estimates regarding worker availability. 

Of the 450 construction jobs available, most will be filled by 

workers commuting various distances to the construction sites, with some 
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~rk.rs coming from as far away as Milton. The applicant expects that 

some workers and their families can be expected to move to Clarksville 

for the duration of the construction. Of the permanent jobs, an estimated 

lOa yill be filled by local workers. The remaining 50 permanent positions 

yill be filled by nonlocal employees, because these jobs require a 

degree of sKil " training. experience, or education that i s not found in 

the areals existing work force. These workers and their fami l ies are 

expected to relocate primarily in the vicinity of Clarksville. 

0.3.1.2 Housing. In contacts with local governmenta l housing 

authorities and rea l tors, and by scanni~g the classified advertisement 

sections of the local newspaper, the applicant learned that the predomi­

nant housing unit in the area is a single family house or mobile home. 

The appl icant also learned that the easy availability of mObile homes, 

mobile home lots, and residential land provides a local capacity for 

quick housing expansion. 

An examination of these local support factors led the applicant to 

conclude that there will be no substantial air quality-related impacts 

associated wi th residential growth. Although there will be some emissions 

associated ~tth the construction of new homes, these em issions will be 

temporary, lasting only as long as the construction schedule. Because 

of the limited number of housing units expected to be constructed, these 

emissions are considered inSignificant. The small number of new people 

brought into the community through employment at the plant ;s not expected 

to generate commercial growth. For example, the community will not need 

an increase in small industries that support the power plant ( i.e .• 

small foundries or rOCK crushing operations) . 
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0.3.1.3 IndustrY_ Because of the relatively self-contained nature 

of minemouth plant operations, no related industrial growth is expected 

to accompany the operation of the plant. Emergency and ful' maintenance 

capacity is contained within the power-generating station. With no 

associated growth projected, it then follows that there will be no 

growth-related air pollution impacts. 

0.3.1.4 Soils and Vegetation. In preparing a soils and vegetation 

analysis, the applicant has acquired a listing of the 50;1 and vegetation 

types native to the impact area. The vegetation is dominated by pine 

trees and hardwoods consisting of loblolly pine, blackjack oak, southern 

red oak, and sweet gum. Smaller vegetation consists of sweetbay and 

holly. Small farms are found west of the forested area. The principal 

commercial crops grown in the area are soybeans. corn, okra, and peas. 

The soils range in texture from loamy sands to sandy clays. The principal 

soil is sandy loam consisting of 50 percent sand, 15 percent silt, and 

35 percent clay. 

The applicant, through research, determined the sensitivity of the 

various soils and vegetation types to each of the applicable pollutants 

that will be emitted by the facility in significant amounts. The applicant 

then correlated this information with the estimates of pollutant ambient 

air concentrations which were calculated previously in the NAAQS analysis. 

Because the noncriteria pollutant emission rates already have been 

demonstrated in the applicability example of this case to be insigni­

ficant. the soils, vegetation, and visibility impacts are concerned only 

with applicable criteria pollutants . 
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According to the correlation results between the predicted ambient 

air concentrations and potential soils and vegetation impacts in the 

impact area, only soybeans prove to be potentially sensitive. A more 

careful examination of soybeans reveals that no adverse effects were 

expected at the low concentrations of pollutants predicted by the 

modeling analysis. Major sulfur dioxide (502 ) impacts on soybeans have 

been demonstrated at greater than 0.1 ppm for a 24 hour period. This S02 

ambient air concentration is greater than that predicted by the modeling 

analysis to result from the proposed emissions. 

Fugitive emissions emitted from the mine and from coal pi le storage 

will descend upon both the soil and leaves of vegetation in the immediate 

area of the plant and ~ine. Minor leaf necrosis and lower photosynthetic 

activity is expected, and over a period of time the vegetation's community 

structure may change. However, this impact occurs in an extremely 

limited area very near the emissions site and, in addition. rain fa'l 

can mitigate this effect. For these reasons, the impact is considered 

insignificant. 

~imestone preparation and storage also must be considered for 

potential imp~cts. High relative humidity may produce a crusting effect 

of the fugitive limestone emissions on nearby vegetation; however. this 

impact is limited and only occurs very near the power plant site. For 

this reason and because of the mitigating effect of rain, this impact is 

considered in~ignificant. Additionally, BACT on the limestone storage 

piles will minimize the emissions. 

0.3.1.5 Visibility Analysis . With the soils and vegetation analysis 

completed, the applicant performed a visibility analysis . The applicant 
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pe~ormed a screening procedure similar to that outlined in the draft 

EPA document "Workbook for Estimating Visibility Impairment. 1I The 

screening procedure is divided into three levels. Each level represents 

a screening technique for an increasing possib i lity of visibility impairment. 

The applicant executed a level 1 analysis which involved a series of 

conservative tests that permitted the analyst to eliminate sources 

having little potential for adverse or significant visibility impairment. 

The applicant performed these calculations for various distances from 

the power plant. In all cases, the results of the calculations were 

numerically below the standardized screening criteria. Therefore, the 

applicant concluded that the level 2 and Level 3 analyses were unnecessary 

and that no visibility impairments were expected to occur within the 

source area. 

In preparing the suggested visual and aesthetic description of the 

area under review, the applicant noted the absence of scenic vistas. 

Thus with the visibility analysis completed, the applicant has performed 

all the component analyses of additional impacts. 

0.3.2 Example: Additional Impacts Conclusions 

After completing the visibility analysis, the applicant completed 

the additional impacts analysis. To aid in its review, the applicant 

documented every element of the analysis. Because a primary intention 

of the PSO permit process is to generate public information regarding 

pollutant impacts, the applicant prepared the report in straightforward 

and concise language. 

The demonstration of an additional impacts analysis of a hypothetical 

minemouth power plant is realistic. Although, in this example, just 
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the highlights of the analysis are presented, an actual analysis ~ay 

contain mare detailed consideratians, and other types of facilities 

under review may produce more growth and more or different kinds of 

i~acts . For example, the construction of a large manufacturing plant 

could easily generate air quality~related growth impacts, such as a 

large influx of new workers to an area and the growth of associ ated 

industries. In addition, the existence of particul arly sensitive forms 

of vegetation, the presence of Class I areas, the presence of particular 

meteorological conditions, and the existence of scenic vistas or historical 

sites in the area would produce an analysis which would be of necessity 

greater in scope. 
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A. APPLICABILITY 

It ;s the responsibility of the review authority to carry out the 

requirements of the prevention-of-significant-deterioration (PSD) regula­

tions. The broad goal of PSO is to prevent significant air quality 

deterioration in clean air areas and, at the same time, also provide a 

margin for future industrial growth. 

The present PSO regulations (40 CFR 52.21) provide minimum standards 

for maintaining air quality increment until each state adopts the PSD 

program into its Stale implementation plan (SIP). Within guidelines, 

each State will tailor these P$D regulations to meet the specific needs 

of its area. Once State PSO regulations are incorporated into the 

existing SIP and have been approved, the States will have a more efficient 

regional air quality management tool that balances air quality resources 

with local needs for continued industrial growth. From that point on, 

PSO review will follow the guidelines and regulations described in each 

particular State implementation plan. 

In the PSD review process the applicant ;s responsible for 

(1) performing all required analyses, (2) documenting the results in a 

clear and concise form in the permit application, (3) applying best 

available control technology (BACT) where required. and (4) maintaining 

compliance with all permit conditions . 
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The role of the review agency is to evaluate the preconstructi on 

analysis performed by the applicant for compliance with statutory require­

ments, and to manage regional air quality through a col1ectiv~ assessment 

of i ndustrial growth. By following these procedures. the reviewing 

authority me~ts its responsibil i ty through the preconstruction permi tting 

process. Because PSO regulations place the burden of analysis on the 

applicant, the engineering analysis provided must show that air quality 

standards and available increment will not be threatened and that BACT 

is applied. A thorough evaluation by the review agency of the analyses 

presented in the application is instrumental in maintaining t he 

opportunity for future industrial growth in a particular area. 

The permitting authority is not expected to redo an incomp l ete or 

unsatisfactory application. Analysis and thorough documentation is the 

responsibility of the applicant. When an incomplete application is 

submitted, or'when the analyses presented do not adequately demonstrate 

compliance with PSO requirements, the applicant should be notified and 

required to correct any defi ciencies . 

This section of the guidance packag@ suggests the logical steps 

needed to complete a thorough review of a proposed source's appli cab i lity 

under 40 CFR 52.21. Also, common oversights and errors made by the 

applicant will be examined. In addition, this section also includes 

methods the review agency can follow to reduce mistakes and minimize the 

review agency's manpower requirements . 

A.l PERMITTING PROCESS STEPS 

The major steps in implementing the permit process are: 

• the preapplication meeting. 

II-A-2 

• 

• 

• 



• 

• 

• 

• 
• 

completeness revie~. 

preliminary determination, 

• the opportunity for public review and comment, and 

• the final determination with corresponding compliance checks. 

During the preapplication meeting, the review agency should make a 

preliminary assessment of applicability which determines whether or not 

PSO review is necessary and what PSO review requirements must be met. 

An assessment of applicability, at this time, outlines the engineering 

analyses which must be performed, and is of prime concern to the source 

proposing construction. Also, PSD applicability assessment is the 

starting point of the review for completeness of a submitted application. 

The review agency is responsible for both the application review 

and the development of the preliminary determination. The preliminary 

determination has a dual purpose: (1) it provides a comprehensive air 

quality-relat.ed environmental assessment of the key impacts from a 

proposed expansion, and (2) it provides the general public with a 

description of the project's impacts, requirements, and compliance 

demonstration. A suggested format for preliminary determinations is 

included in Appendix 1. 

The last step in the review process is the publication of a public 

notice and a request for public comment on the preliminary determination. 

After the public comment period or public hearings are closed, and 

following an evaluation of public comments, the review agency must 

complete the process by making a final determination of approval, approval 

with conditions, or disapproval. The methods for compliance checks must 
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be inc,luded with the final determination. Before a final determination 

1s made, public comments should be made available to the applicant for 

the opportunity to provide responses to the PSO review agency. 

A.2 EVALUATION OF APPLICABILITY 

The determination of applicability is the focal point of the 

preapplication meeting and the completeness review, and also is crucial 

in determining which analyses must be performed. Therefo~. it is 

critical that correct determinations be made as early as possible in the 

planning of a construction project. Incorrect or incomplete determi~ 

nations can cause serious construction delays and add considerably to 

agency resource requirements through superfluous or redundant evaluations. 

This section, therefore, outlines the five steps necessary to fully 

evaluate applicability. 

A.2.1 Identification of Source and Proposed Construction 

The first: step is to identify the source and understand the proposed 

construction •. Has the applicant correctly defined the proposed new or 

existing source according to PSO definitions? For a modification to an 

existing source, has the applicant fully described the physical change 

or change in the method of operation of the source, and has he or she 

identified all additional new and modified emissions units? One helpful 

suggestion for a reviewer attempting to verify an applicant's work is to 

list the emissions units proposed for construction. For modifications, a 

listing of new and modified emissions units and emissions units involved 

in any associated contemporaneous changes is useful. Also, listing all 

existing emissions units can help define the existing source. Frequently, 

a PSD applicant may be unaware that there are more emissions units at 

II-A-4 

• 

• 

• 



• 

• 

• 

his or her source than he or she anticipated. For instance, cooling towers 

are often ignored as a source of fugitive hydrocarbon (He) emissions. For a 

general understanding of a process or source type which is new to a 

review engineer. consult AP-40 and AP-42. These publications will aid 

the reviewer's understanding of the proposed project. 

A.Z.2 Examination of Emissions Estimates 

The next major step in applicabili ty review is to check the applicant's 

emissions estimates. Any discrepancies in the emissions estimates, which 

are not identified and corrected, may result in an incorrect applicability 

determination. The keys for evaluating the emission estimates follow: 

1. Make-- sure that every regulated pollutant which the source will 

emit is listed, and that each affected emissions unit is evaluated. 

2. CheCK the basis for the potential to emit (PE) and for actual 

emissions estimates. Do all assumptions conform with the PSD definitions? 

Are they reasonable or conservative in an engineering sense? Did the 

applicant us~ less than maximum capacity for these estimates without 

demonstratin~ the existence of enforceable restrictions? 

3. Determine if the applicant presented the accumulated increases 

and decreases for all emission units located at the source. Were the 

quantifiable fugitive emissions included where necessary? Will the 

described modification affect emissions units which are not discussed? 

4. Remember that all claimed emissions changes must be 

contemporaneous and creditable. Refer to Section A.4.3.2 of the application 

guidance package . and the PSO regulations! definition of tlnet emissions 

increasesu for assistance . 
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5. Finally, the reviewer must verify that the applicantls estimates 

of potential emissions and the "net change II in actual emissions are 

reasonab 1 e and cons,; stent with defi niti ons gi ven ; n the PSO regulat; ons. 

Guidance on these definitions is offered in Sections A.3 and A.4.3.2 of 

the application guidance package as well. 

A.2.3 Examination of Location 

The third major s~ep in applicability review is to evaluate the 

location of the proposed construction. Has the applicant considered all 

Class I areas which are in that locale? Is the proposed construction 

site in or near a nonattainment area for any pollutant or an area of 

known increment violation for particulate matter (PM) o~ sulfur 

dioxide (S02)? 

A. 2.4 ADplicability Tests 

The fourth step is to perform the applicability tests outlined in 

the application guidance package. Has the applicant correctly applied 

these tests, to determine if the proposed source ;s subject to PSD 

review, and what requirements must be met? 

A.2.S Exemptions 

The final step in determining applicability is to examine any 

exemptions claimed by the applicant. In ~any cases, exemptions are 

conditioned on the construction affecting no Class I areas, no 

nonattainment areas, and no known areas of increment Violations. 

A.3 COMMON OVERSIGHTS AND ERRORS 

For those reviewers who are just. beginning their work wtth PSO, 

there are several areas where applicants and reviewing authorities tend 

to make errors. These areas deserve particular attention. 
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A.3.~ Source Definition 

Source defin i t i on can be a problem in an application. Sometimes 

the applicant wil l incorrectly define the source. For example, the 

applicant may consider only the new and modif i ed emission units as the 

source . Although this i s consistent with many State plans, it is incon­

sistent wi th the 1980 PSO regulations . The present definition i ncludes 

all existing emiss i ons units at a location which are associated unde r 

the same two-digit SIC code . Source definitions for preconstruct;on 

rev i ew under nonatta i nrnent provisions are not identical to PSD source 

definitions . Refe r to the PSD regulations and Section A.2 of the 

app l ication guidance package for a c omplet~ defi nition and gu i dance 

on correct ly defining the source . 

More subtle mi stakes i n source def i ni tion occur at large complexes 

which are proposing additions to the existing source . For these sources, 

the review agency should check f i les for previ ous ~ou rce dete rmi nat ions 

conducted at the same location and for determinat i ons on simil ar sources . 

Contact i ng local enforcement personnel to verify existing emissions 

units and to gain an understanding of the source is genera lly very 

helpful. 

A.3.2 Emi ssions Estimates 

Other mistakes in a PSO application occur in the emissions estimates. 

Both the PE and actua l emissions estimates may be incomplete. For 

example, emissions units that should be included may be overlooked or 

ignored and pollutants regulated under the Clean Air Act may be excluded 

from the list of emissions estimates. Again, this is generally a defini­

tion problem. Also, pollutants may be missing from the emissions estimates 
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because the applicant is una~are that PSD review applies to all pollutants 

regulated under the Act. Some applicants concentrate on 502 and PM, the 

pollutants for which increments have been established. Another common 

oversight is to concentrate on the criteria pollutants and tQ forget to 

present emissions estimates for the noncriteria pollutants regulated by 

the Act. 

A similar problem occurs with emissions estimates for equipment 

types with a dominant pollutant. Examples are rock dryers, grain dryers, 

and asphalt plants that emit large quantities of particulate. Some 

applicants will focus on these emissions and overlook the emissions from 

combustion products re'eased through fuel consumption to provide process 

heat. Nitrogen oxides ( NO x)' carbon monoxide (CO), 502. hydrocarbons (HC), 

and all other regulated pollutant emissions must be estimated. 

The experience of the reviewer is important in detecting these 

oversights, but an overall awareness of common problems in PSC analyses 

i s also helpful. In addition, a pollutant checklist similar to Figure A-1 

will aid i n correcting these errors. 

A. 3.Z.1 Fugitive Emissions. When checking an applicantls emissions 

estimates, the reviewer may find that estimates for fugitive emissions 

are absent. Quantifiable fugitive emissions estimates must be presented 

if they are expected to occur. However, a source may be eligible for an 

exemption if it would be designated a major source because of its fugitive 

emissions . This exemption applies only to sources other than the 28 named 

source categories and sources regulated under Sections 111 or 112 of the Act. 

Quantifiable fugitive emissions are considered in all other emissions estimates. 

including calcul ations of actual emissions and net changes in actual 

emissions, to determine the level of PSO review required. 
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SIGNIFICANT 
CHECK POLLUTANT NET INCREASE' 

D Carbon monoxide 100 tpy 

D Nitrogen oxides 40 tpy 

D Sulfur dioxide 40 tpy 

D Particulate matter 25 tpy 

D Ozone (volatile organic compounds) 40 tpy 

D Lead 0.6 tpy 

D Asbestos 0 .007 tpy 

D Seryll ium 0 .0004 tpy 

D Mercury 0.1 tpy 

D Vinyl chloride 1 tpy 

D Fl uori des 3 tpy 

D Sulfuric acid mist 7 tpy 

D Hydrogen sulfide 10 tpy 

D Total reduced sulfur 10 tDy 
( including H2S) 

D Reduced sulfur compounds 10 tpy 
(including H2S) 

* Tons per year. 

Figure A·'. Checklist for pollutants regulated under the 
Clean Air Act. 
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A.3.2.2 Emission Factors. Anothe~ common mistake made by an 

applicant in determining both potential emissions and actual emissions 

is the use of i'nappropriate emission factors. The reviewer can make 

checks by consulting the emission estimates of other applications or by 

examining BACT/LAER Clearinghouse reports for similar source types. 

Identifying mistakes caused by overestimation of emissions can reduce 

review requirements and. in some cases. can eliminate a source from PSO 

review. In contrast. reviewers should also closely scrutinize estimates, 

and the basis for estimates, in cases in which the total source emissions 

fall just below the 1001250 ton criterion and in cases in which the net 

increase in actual emissions falls just below the defined significance level. 

A.3:2..3 Potential and Actual Emissions Definitions. Finally, 

potential emissions and actual emissions definitions are sometimes 

misunderstood. The reviewer can check these definitions in the PSO 

regulations or the application guidance package. When an incorrect . 

definition is used, an extensive revision to emissions estimates is 

commonly required. 

Another emissions estimating error is pertinent only to potential 

emissions. Estimates for potential emissions are often based on average 

rather than maximum capacity operation. The on1y time maximum capacity 

operation should not be used in potential emissions estimates is if 

there are enforceable restrictions on a source's abi1ity to emit a 

pollutant. Where restrictions are claimed by an applicant, they must be 

federally enforceable. 

A.3.2. 4 Net Emissions Changes . There are t~o common mistakes made 

in estimating the net change in actual emissions. First. the applicant 
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may fail to accumulate all the creditable contemporaneous increases 

which have occurred at the source in the previous 5~year period. In 

addition, decreases that do not meet the criterion of contemporaneous 

may be claimed by the applicant. Decreases that are not federally 

enforceable cannot be credited in determining the net emissions change. 

Refer to the PSO regulations and Section A.4.3.2 of the application 

guidance package for special guidance on crediting contemporaneous 

emissions changes . 

The second problem is the misinterpretation of actual operating 

data. Sometimes the assumptions used in calculating actual emissions 

are not indicat.;ve of actual operating records. The application should 

fully document- the operating data on which actua l emissions estimates 

are based. As a check, the reviewer should consult State emissions 

inventory questionnaires. A questionnaire response for that particular 

plant site or a similar plant type made on the basis of actual operat i ng 

data may be available. 

A.4 RECOMMENDATIONS 

A.4.1 Preapplication Meeting 

Although there are many common pitfalls in the PSD application 

process, the r~viewer can help the applicant avoid many of the obvious 

problems . The preapplication meeting is the best time to communicate 

this type of information to the applicant. 

After th~ revi ewer has examined the applicant's general proposal, a 

preliminary assessment of applicability often can be made. Based on 

this assessment, the reviewer should be able to focus the applicant's 

attention on the likely review requirements. Sensitive issues, particular 

to the area of the proposed construction site, should be pointed out to 

I1-A-ll 



the app'i~ant. Moreover, the revie~er should inai~ate to the applicant 

the definitions and the regional policy on review requirements. 

Baseline dates for each pollutant with an established baseline date 

and information on in~rement consuming sources also can be supplied at 

the preapplication meeting. A copy of the application guidance package 

tailored to meet a specific area's needs should be provided for the 

applicant at this meeting. 

A.4.2 Completeness Review 

During the time period allocated for the completeness review, the 

reviewer must aetermine if sufficient information has been supplied. A 

data summary sheet (Appendix 2) ~ill help the reviewer make this assessment. 

Once an application is determined to be complete, the agency has a maximum 

time" period to complete the PSO review. Because the application is restricted 

• 

by a time schedule, the applicant has less incentive to supply addit-ional e 
information. Also, a considerable amount of time is often required to develop 

the additionar" information. Thus the applicant should be made aware of additional 

information requireqents at the earliest possible date . 

The date that a complete application is received generally determines 

permitting pri~rity. Mistakenly identifying an application as complete 

may be unfair to another source in the same area. 

Additi ona;]" information sometimes necessitates a reevaluation of 

previously revie~ed analyses, which is redundant and cost-inefficient. 

Therefore, emphaSis on a thorough completeness review can expedite the 

overall PSD review process, minimize any effects on construction schedules, 

r9duce agency resource expenditures, and aid the proper management of 

air quality resources. 
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A.S CONCLUSION 

In conclusion, the PSD application is an engineering analysis 

performed by the applicant. The applicant must document all assumptions 

made. In fact, the application stands as part of the public record. 

The review agency should make every effort to verify the information 

presented in the application, especially in the areas specified as 

problem areas. The PSD data summary sheets will help the reviewer 

complete this task (Appendix 2) . 

Each application wi" need to be examined for its own peculiarities, 

but when the reviewer carries out his or her job properly. the PSD 

program will serve as an effective air quality management tool . tailored 

to the needs of each individual State or air quality region . 
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B. BEST AVAILABLE CONTROL TECHNOLOGY 

An applicant proposes best available control technology (BACT) 

emissions limitation for each applicable pollutant emitted from each new 

based on supporting evidence and documentation derived from a thorough 

analysis. The reviewer uses the analysis submitted by the applicant to 

establish the PSD permit conditions that wi" specify the operation of 

the control strategy for the source or modification under review. 

To fully assess an applicant's BACT analysis, the reviewer must not 

only possess a broad knowledge of the infornfat ion and situations referred 

to in the analysis, but also must be aware of the PSO requirements for 

the BACT analysis and the methods suggested for meeting these requirements. 

It must be stressed that a BACT analysis is a case-by-case assessment 

generally limited in scope to the effects and operation of the source or 

modification under review. A BACT determination is dependent on the specific 

nature of the factors for that particular case. The depth of a BACT analysis 

should be based on the quantity and type of pollutants emitted and the degree 

of the resulting expected air quality impacts. 

The purpose of a BACT analysis is to determine the lowest emissions 

that can be met by a source or modification. in light of economic. 

environmental, and energy impacts. The BACT analysis begins with an 

evaluation of emissions control options and ends with a proposed continuous 
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or modified emission sou~ce subject to BACT. In assessing the BACT 

analysis, the ~eviewe~ may require a more stringent emission rate than 

that proposed by the applicant, providing that the revie~erls decision 

is based on factual information. Should the reviewer disagree with the 

proposed BACT , his or her reasons and justification should be made Known 

to the applicant before continuing with the review. In these cases, 

informal meetings and negotiations may help resolve disagreements. 

B.l BACT ANALYSIS REVIEW 

The reviewerls primary responsibility is to determine the best 

emi ssi ons strategy ·to balance the env; ronmenta·' benef; ts 9a i ned from 

applying pollution control technology with the prudent use of energy and 

justifiable industrial expenditures. To achieve this goal, the reviewer 

brings the fonewing questions to bear on the BACT analysis under 

consideration:. 

• Is the analysis complete? The analysis must be pollutant­
and emissions unit-specific because each affected new or 
modified emissions unit must be evaluated with respect to 
each pollutant subject to PSO review. Major emissions sources 
should be emphasized; however, the requirement for enforceable 
continuous limits remains, even for relatively minor emissions 
units. In general, the attention of the analysis should be focused 
~her~ it can produce the most environmental benefits. 

• Is the· analysis thorough? Has the applicant evaluated 
the range of demonstrated options, including alternatives, 
that may be transferable or innovative? The applicant 
neen not evaluate control alternatives that would result 
in greater emissions than those proposed as BACT. For 
example, in a sanding operation, the control options 
would be a cyclone collector, a baghouse. and an electro­
static precipitator. If the applicant had proposed a 
baghouse as BACT. a detailed analysis of the cyclone 
would generally be unnecessary. 
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• Are the cost estimates which appear in the analysis 
reasonable? Do they appear to contradict cost 
expectations and experience? 

• Has the applicant made a good faith effort proposing 
BACT? 

These questions will help identify those elements of a BACT analysis 

that may be incorrect or incomplete. This review approach places the 

burden of thorough documentation on the applicant. 

Although the applicant is expected to provide the appropriate data 

to support conclusions, in those areas where the reviewer lacks extensive 

knowledge, he or she is encouraged to use the information contained 

;n BACT/LAER Clearinghouse reports, literature references, national 

emission standards, and other EPA literature. Even after a PSD applica~ 

tion is considered complete, the reviewer can still request additional 

information from the applicant to clarify the data and facilitate 

the BACT decision. 

The reviewer should pay particular attention to the applicant's 

engineering analysis. The level of detail in the control options analysis 

should vary with the relative magnitude of the emissions reduction 

aChievable. The reviewer may question information submitted by the 

applicant; however, he or she should not develop cost estimates for the 

applicant. 

Where it ;s evident that the applicant has conducted a good faith 

engineering effort, the reviewer can proceed in the assessment of the 

analysis by examining the proposed BACT emissions limits. These limits 

can be considered the bottom line of the analysis. If the rest of the 

analysis appears satisfactory upon examination, the reviewer's resources 
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are best utilized by concentrating on the area of emissions. If the 

applicant is proposing a control strategy that will produce the lowest 

emission rate of all alternatives, no further analysis is required. 

However. if it is apparent that the app 1 i cant has conducted an i"nsuffi· 

cient engineering analysis, it is the reviewer's responsibility to 

evaluate the design of the control system under review to ensure that 

the proposed technology is capable of achieving the proposed emissions 

l imits. In those cases in which inadequacy is noted, the applicant should 

be questioned regarding these points. 

B.2 CONCLUSIONS 

BACT must be a system of continuous emission reduction. The applicant 

will suggest the control technology, but ultimately the reviewer.is responsible 

• 

for establishing the permit conditions that specify the operati"on of the control 

systems. Therefore, permitted emission rates must be specified on the" basis of ~ 
both total and specific allowable emissions. The total allowable emiss i on rate 

(pounds per hour) of a unit is the anticipated emission rate when the unit is 

operating at its maximum capacity. However, because BACT is a system of 

continuous emission reduction. the allowable emissions must al so consider the 

required control strategy at all other operating levels . This tasK is 

generally dene by specifying, wherever possible . the allowable emissions 

in terms of process unit variables such as material processed or fuel 

consumed, or even by specifying an allowable pollutant concentration in 

stack gases. Allowable emissions such as pounds per ~illion Btu or 

pounds per ton · of product serve this purpose. However, no BACT can be 
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any less stringent than any applicable new source performance standard (NSPS) • 

national emission standard for hazardous air pollutants (NESHAP). or 

other SIP limitations. Therefore, the reviewer must check to see that 

the total system proposed by the applicant and the permit conditions are 

enforceable. 

It is the reviewer's responsibi lity to specify enforceable equipment 

or work practice standards in those situations in which emissions are 

expected but are not measureable. An example of a system of enforcement 

might be recordkeeping regarding the emissions unit, in a situation in 

which a maintenance and monitoring program were the BACT for leaking valves 

in a petroleum refinery. The recordkeep i ng would serve to determine the success 

of the specified program. 

To make BACT enforceable and continuous, the reviewer should 

realistically consider the reliability of the control systems. For 

example, the reviewer should consider the average efficiency and not the 

maximum efficiency of a control, and should devise compl iance and monitoring 

systems that are repeatable and straightforward, if necessary. 

Reviewers should also note that some applicants might be motivated 

to propose allowable emissions, that, ;n the opinion of the reviewer, 

are excessive, It is inefficient to try to squeeze the last ounce of 

allowable emissions from a proposed allowable emission rate. However, 

one of the prime objectives of PSO is to require emission control strate­

gies that force the evolution of pollution control technology. Industrial 

motivation to force this technology will be reduced if allowable emissions 

can easily be met with a large margin of safety . 
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C. AIR QUALITY ANALYSIS 

The agency responsible for reviewing the PSO permit applications 

must undertake a careful analysis of the data presented. The applicant 

is required to analyze the air quality impact of the proposed source or 

modification and present data to SUbstantiate all analyses. The analyses 

must be comp lete and accurate and ensure compliance with the national 

ambient air quality standards and PSO increments . 

C.l AIR QUALITY AND MODELING APPLICATION REVIEW 

The application presented for review must adequately address all 

relevant elements of PSD to be considered complete. Each ~lement presented 

in the application must be carefully reviewed. The steps in this review 

include: 

• A determination and quantification of those pollutants 
for which air quality review is required, 

• A clear description of the proposed source or modification, 

• A review of modeling techniques, 

• A determination of existing air quality, 

• A check for impact on Class I areas, and 

• A comparison of analyses results with the national ambient 
air quality standardS and allowable increments. 

C.l.1 Pollutants Requiring Review 

All regulated pollutants that may be emitted in significant quantities 

from the proposed source or modification are subject to the air quality 
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review. The pollutants that must be part of the air quality revie~ are 

generally identified in the applicability analysis, ~hich determines if 

the proposed construction is subject to review and what analyses must be 

performed if a PSO permit ;s to be issued. 

C.l. 2 Description of the Source 

The modeling analysis presented for the proposed source or modification 

must be revie~ed for completeness and accuracy. However, before mOde l ing· 

analyses are reviewed , a thorough understanding of the project must be 

developed. 

The model presented by the applicant is a mathematical respresentation 

of a physical situation. A clear picture of the physical setting of the 

proposed source is a prerequisite to properly reviewing the mathematical 

representation . Such an understanding should encompass all facets of 

the proposed source or modification. A description of all emissions 

units inc l uding allowable emissions , stack parameters, location. and 

nearby tall buildings is required. The review must also ensure the 

inclusion of all sources of fugitive emissions in the proposed project. 

If the project is a modification. then changes in actual emissions 

at the sourCI!:.-must be established. The review agency should careful ly 

examine all changes in actual emissions. These must be carefully documented . 

A review of ~ther the changes are reasonable and in agreement with 

State fi l es is 6 good check. 

A plot plan can be useful in determining emissions unit location 

and possible critical meteorology. The plot plan will assist the reviewer 

i n the analysis of source interaction and building downwash effects. In 

many cases, the applicant will make what he or she considers conservative 
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assumptions in performing dispersion modeling. The plot plan is helpful 

in determining if these assumptions are indeed conservative. 

C.l.3 Modeling Techniques 

If a modeling plan has been submitted by the applicant. a QuiCK 

check will provide the review engineer with the information necessary to 

determine if the applicant has completed his or her intentions. The 

review engineer should compare the procedures outlined in the PSD appli-

cation with those in the modeling plan. This is especially important in 

cases in which the modeling plan has been approved with conditions and 

stipulations. 

The modeling data presented by the applicant in his or her application 

should be complete'and accurate. The reviewer should: 

• Determine which models were used, 

• Ensure that all sources are included in the inventory. 

• Examine allowable and actual emissions for proper treatment, 

• Check meteorological data used, 

• Review modeling assumptions used, and 

• Check good engineering practice (GEP) stack height regulations 
with respect to the operation. 

C.l.3.l Model Selection. All models used by the applicant must be 

examined by the reviewing agency. Acceptable models and procedures are 

those found in the latest revision of EPA's Guideline on Air Quality Models 

and the Air Quality Maintenance Planning and AnalYsis Guidelines, Volume 10. 

In selecting a model, it is the applicant's responsibility to 

submit for review any modifications made to the guideline models. These 

modifications include any changes to the theory or computer code that 
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may alter the results. Each ~dification ~equires review agency approval. 

A model should only be used in those applications for which it was 

designed. For example, -the CRSTER model should be used 1o~ single·source 

rural modeling. However, a different model should be selected for 

multiple-source situations. 

Approval for use of alternative models (i.e . • models other than 

those specified in the Guideline on Air Oua1ity Models) is given only if 

acceptable technical justification is presented. The alternative model 

must be sufficiently documented so the reviewer can understand the 

difference between alternative and recommended models. In addition, a 

comparative analysis between an alternative model and a recommended 

model must be presented. Guidelines for performing such a comparison 

are presented in the Guideline on Air Quality Models. This type of 

analysis should include several ~uns of each model that highlight the 

technical differences between the mOdels. An applicant should be 

encouraged to discuss model selection with the review agency· before 

performing the analysis. 

An important element of model selection is land use ~ithin 3 kilometers 

of the .source. Whether this area ;s rural or urban is a factor in 

determining what model is most appropriate for a given situation. The 

Guideline on Air Quality Models suggests methods for determining the 

land use of a given area. 

C.l.3.t InventorY. It;s the responsibility of the applicant to 

establish an inventory for all sources of emissions within the impact 

area, as well as for large major sources within SO kilometers of the 

impact area that may cause significant impacts in the impact area. The 

II-C-4 

• 

• 

• 



• 

• 

• 

complete inventory consists of increment-consuming emissions and emissions 

that are not included in the estimate of existing air quality. Addi­

tionally . the applicant should use the appropriate emissions inventory 

to demonstrate that ambient air monitors were properly located . 

The data presented by the applicant should make use of State and 

Federal air permit files. The review authority should perform checks on 

these inventories. State agency permit files or previous PSD permit 

applications in the area can be used for this purpose. The objective is 

to determine that all significant sources and all increment-consuming 

emissions are considered. 

A critical element in establishing the increment inventory is the 

baseline date. This is the date after August 7, 1977 on which the first 

complete P50 application subject to the new regulations is submitted . 

The baseline date is pollutant-specific; therefore, a source that is not 

subject to PSO review for sulfur dioxide (502) but that is subject for 

particulate matter (PM) may set the baseline date for PM but not for 

5°2 , 

The reviewing authority should check that the baseline date ;s 

correctly established for all areas that contain sources whose emissions 

may affect increment consumption in the proposed source's impact area. 

Baseline date "is important to the increment analysis because, after that 

date, all changes in emissions at both majo~ and nonmajor sources wi ll 

consume or expand increment. ThUS, for new and existing sources for 502 

or PM, changes in emissions resulting from construction commencing after 

January 6, 1975 consume or expand increment. This type of check can be 

conducted by the following steps: 
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1. Determine all Section 107 areas ~here the source will have a 

significant impact. 

2. Establish nearby Section 107 areas within 50 kilometers of the 

proposed source's impact area, and then checK for the date of the first 

complete P5D application submitted after August 7, 1977 in each area. 

It is recommended that each review authority condu~t an analysis 

for baseline dates as soon as possible so that confusion is avoided 

during the review of future applications. This is especially important 

for areas in and around heavily industrialized areas where PSO activity 

is expected to be substantial . 

C.1.3.3 Documentation of ~ctual Emissions . In certain areas of 

the country~ many increment sources are permitted to emit more pollutants, 

such as 502 than they regularly emit. In many cases, an app l icant ~i ll 

use allowable emissions as a conservative estimate of actual emissions 

for the purpgse of increment consumption anal ysis. If, however, he or 

she chooses ~o use actual emissions, the data must be adequa~ely docu~ 

mented and verified. A review of the State a i r pollution control agency 

files may provide data on actual emissions. In the absence of substant ive 

data in State files, pl ant authorities should be consulted for informati on 

about their actual emissions. If no data are ava i lable regarding actual 

emissions, then allowable emissions must be used. 

After checking the applicant·s source inventory agai nst State 

records. a plot of all major sources should be prepared . The plot will 

reveal the lines of source interaction for the reviewer. In most cases, 

use of guideline models and techniques will produce results that predict 
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maxiMum ambient concentrations in an area , The review engineer should 

check the resu l ts against the plot and aga i nst his or her own knowledge 

of meteorology and air quality in the area . The reviewer then must 

decide if the results are reasonable and whether they are consistent 

with results from other recent analyses in the area. The reviewi ng 

engineer should be convinced by the applicat i on data that the re are no 

possible unconsidered situations that would lead to higher concentrati ons. 

C. l.3 .4 Meteorology. Meteorological data presented by the applicant 

for review must be typical of the area in question and may be gather ed 

from sources i n accordance with procedures in the Guideline on Air Qua l ity 

Models. The applicant may gather data from the National Cl imati c Center 

in Asheville, North Carolina, which supplies hourly observations for 

many areas of the c.ountry . The applicant may alternatively secure data 

from an onsite monitoring program. The EPA reg ional meteorologist or 

reviewing authority meteorologist should be consulted regarding the use 

of meteorological data. 

Site-specific arguments may be presented by the applicant. For 

example , the applicant may contend that winds along a gi ven line of 

source interaction are uncommon in the region and that they cannot 

persist long enough to cause high concentrat ions. These arguments must 

be carefully scrutinized by the reviewer. A review of the meteorology 

should confirm such contentions. 

C.l.3.S Revi ew Modeling TeChniques . Several i tems need to be 

considered when reviewing the modeling analysis, including receptor 

locations . model inputs. and modeling assumptions . The correct placement 

of receptors ;s critical to the determination of maximum impact. The 
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reviewer should check the placement of receptors against source locations 

on the impact area source plot and critical meteorology. This review 

will ensure that maximum impact is presented by the applicant. Misplace­

ment of receptors can cause low concentrations to be predicted with 

otherwise critical meteorology. To determine the correct placement of 

receptors , the rev i ewer must carefully an~lyze the wind direction and 

source interaction lines. Any questions concerning receptor placement 

or any other model i ng question should be directed to the EPA mode l ing 

contact or designated representative . 

Once the receptors are· placed and maximum concentrations are predi cted 

by the applicant, then the receptor grid density around the maximum 

receptor should be increased to a lOO-meter spacing to establ ish that 

the highest maximum has been found. · If the initial modeling was completed 

using I-kilometer spaCing, then it is entirely pcssib l e that, with an 

increase in grid density, the concentration estimate may increase 

considerably . 

Once a specific model has been chosen, the model must be app l ied 

properly. It is the responsibil i ty of the revie~er to determine that 

the model has been applied properly and that the applicant has used the 

model correctly. An appropriate model for a given application can be 

incorrectly applied and thus produce erroneous results. Generally, a 

revie~ of the input options will reveal any erroneous assumptions that 

were made for the ~odel run. Approved models should be run with recom­

mended options unless these options are inappropriate for an application. 

In this case, the reviewer must approve any alternative options. These 

options should be carefully evaluated with respect to the particular 
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model application. Any deviation from mOdeling using the maximum allowable 

emission rate should be noted. This deviation may require an enforceable 

permit condition to restrict source operation at these rates. In some 

cases, however, a source may cause a higher ambient impact when operating 

at less than peak load. An analysis compatible with the Guideline on Air 

Quality Models should be performed by the applicant to ensure that 

sources are modeled to predict maximum ground·level concentrations. 

C.l.3.6 Good Engineering Practice (GEP). A review of tall buildings 

near the proposed emission points that considers a'1 possible downwash 

effects must be conducted. The good engineering practice (GEP) stack 

height regulations and their accompanying technical support document 

provide guidance on identifying potential downwash problems. The appli­

cant should provide an analysis of downwash effects for any stacks 

significantly lesS than GEP height. The technical support document for 

the GEP regulations will guide the reviewer on how these analyses should 

be performed. If a source intends to construct a stack that exceeds GEP 

height, the source must model at GEP height. Each stack should undergo 

an analysis by the reviewing authority to determine that the GEP 

regulations are met. 

C.l.4 Existing Air Quality 

Data must be presented by the applicant to establish the air quality 

in a region prior to the introduction of a new source or modification. 

The determination of existing air quality usually takes place well in 

advance of the submittal of a PSD application. It includes either a 

demonstration that existing monitoring data are adequate to measure 

maximum concentrations in the source impact area or the results of a 

monitoring program conducted specifically for the proposed source or 
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~odificat1on. Remember that the applicant may apply for an :exemption 

from the monitoring requirements upon demonstration of sufficiently low 

ambient impacts or existing ambient air concentrations. In all ca~es, 

the applicant must follow the Ambient Monitoring Guidelines for Prevention 

of Signifi'cant Deterioration. The reviewing authority should review 

each air quality analysis carefully with respect to the PSD guideline. 

C.l.S Class 1 Areas 

If a Class I area is within the air quality impact range of the 

s.ource proposed by the applicant, then special care must be taken by the 

reviewer to ensure that all modeling procedures are precise. The Class I 

area analysis is more complex for the applicant because Class I increments 

are much smaller than Class II increments. The procedures for establishing 

an inventory and for modeling are the same as applied in Class II areas ; 

however, the applicant must consider carefully all increment consumption 

at a Class 1 area. In these cases, little room is left for error . 

C. Z SUMMARY 

All modeling results presented by the applicant should be carefully 

reviewed. The modeling results should be substantiated by computer 

printouts from the modeling analysis . The revieWer should ver ify that 

an appropriate mode1 has been applied properly and that the data presented 

is complete and accurate. 

The job of the reviewer is critical to the preservation of the 

national ambient air quality standards and the PSO increments. The 

reviewer should address all data presented by the applicant with the 

intention of certifying that a thorough analysis of the predicted air 

quality around the source in question has been conducted. The cdtical 

ll-C-IO 

• 

• 

• 



• 

• 

• 

items that should be reviewed with respect to air quality impacts 

follow: 

• A determination of those pollutants for which a review is 
required, 

• A clear description of the proposed source or modification. 

• The proper selection and use of models, 

• A determination of existing air quality. 

• An analysis of any impacts on a Class I area, and 

• A demonstration of compliance with the HAAQS and PSD 
increments by a careful examination of all results . 
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D. ADDITIONAL IMPACTS ANALYSIS 

A critical part of any PSO application is the additional impacts 

analysis, which is an analysis of the impacts of the proposed source or 

modification and its associated growth upon the soil, vegetation, and 

visibility in the areas surrounding the source. This seclion will 

provide the reviewer with a checklist to help ensure that the additional 

impacts are adequately defined and properly documented. The checklist 

contains a number of points the reviewer shou ld consider before beginning 

a review of the additional impacts section of a PSD application . 

Initially. the reviewer should determine the depth of analysis . 

necessary for the particular source or modification under review. For 

example, the reviewer may reasonably assume that large sources of emis­

sions, such as power plants and smelters, will probably require an 

extensive analysis. The depth of analysis for smaller sources of emis­

sions should depend upon the air Quality in the area and the sensitivity 

of local soiTs , vegetation, and visibility to the indicated air pollution 

impacts. The reviewer also should be aware of the location of the 

nearest Clas~ I area. The additional impacts analysis must address 

potential impacts in Class I areas in greater detail than in other 

areas . 
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The 1980 PSD regulations require air quality analyses for both 

criteria and noncriteria pollutants that are emitted or increased in 

significant amounts. The predicted ambient air concentrations · a~e used 

as a basis to assess the extent of soil, vegetation, and visibility 

impacts . Because national air quality standards for noncriteria pollu­

tants do not exist, the additional impacts analysis serves a major role 

in establishing the air quality impacts of these pollu~nts. 

Finally, the reviewer should note that applicants have a great deal 

of flexibility in their approach when undertaking an additional impacts 

analysis . It is the reviewer's responsibility to determine if the 

analysis presented by the applicant has been completed with sufficient 

depth to determine potential significant effects on soils, vegetation, 

and visibility resulting from air quality i~acts. The reviewer must 

rely on information presented by the applicant as well as on his or her 

experience in determining the adequacy of the analysis. 

Other major considerations of the adqitional impacts analysis 

review are presented below. 

D. l GROWTH ANALYSIS 

In a growth analysis, the applicant must present a clear picture of 

the resulting air quality impacts after the source or modification is 

introduced. The application should project direct industrial, commercial, 

and residential growth, and the reviewer should decide whether the data 

presented are reasonable. It is important that the reviewer query 

regional planning offices or other State agencies to verify the data 

presented by the applicant. The reviewer may also check other PSO 
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applications that are similar to the one under review. In addition, the 

reviewer should be able to delineate those types of situations that may 

lead to associated growth. For example, a labor-intensive industry. 

such as a large fUrniture manufacturing plant or textile mill built in a 

smal', rural town, may result in increased residential and commercial 

growth that would affect the air quality of the area. 

The growth projection analysis should be the first analysis undertaken 

by the applicant because it provides inputs into the modeling analysis, 

which in turn provides an essential framework for the soils, vegetation, 

and visibility analyses. In many cases, the reviewer must rely on data 

presented by the applicant to determine the type and amount of expected 

growth. If insufficient data are presented for review, the reviewer 

should request additional information from the applicant. 

If the reviewer is in agreement with the projected growth analysis, 

the next step is to assess the data on air pollution that may result 

from this growth. Temporary growth, such as a construction work force, 

does not necessarily apply; therefore, data on emissions from temporary 

growth are generally not considered. The applicant should make logical 

conclusions from an analysis of the area and should address both long-term 

and short-term growth. The reviewer should verify the projected emissions 

by referring to manufacturer's specifications and guidelines, or by 

comparing the data to similar examples of growth and emissions found in 

other PSD applications. Additionally, the EPA publication, Compilation of 

Air Pollution Emission Factors (AP-42), is a good source of emissions 

data. The reviewer should also verify that all significant quantifiable 

emissions projected in the growth analysis are considered in the modeling 
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analysis~ because both applicable criteria and noncriteria emissions 

should be modeled. If no growth is projected as a result of the intro­

duction of a new source or modification, ~hen there will be no growth­

related air quality impacts. Once the reviewer has a clear understanding 

of growth and its impacts, the next consideration in the additional 

impacts analysis should be the soils and vegetation analysis. 

0.2 SOILS ANO VEGETATION ANALYSIS 

The soils and vegetation analysis examines the effect of predicted 

ambient air concentrations on 50;15 and vegetation. The applicant could 

have approached the analysis from a variety of viewpointsj therefore, it 

is the reviewer's task to check any analysis for accuracy and credibility. 

An applicant who has followed ~he suggested method of analysis will 

provide a categorization of the soil and vegetation types found naturally 

in the area. The reviewer should verify that this list is accurate and 

comparable to the assessments of other conservation groups, State agencies, 

or universities. The soils and vegetation survey is very important and 

should emphasize the sensitive species located in the area. 

Reviewers should examine the modeling data presented in the PSO 

application tn determine the maximum pollutant concentrations of each 

applicable pollutant in the impact area. The modeling should include 

applicable criteria and noncriteria pollutants. The applicant should 

present predtctions, supported by scientific literature, of the effects 

of maximum concentration of pollutants on the types of soils and vegetation 

found within the impact area. Good references include the EPA Air 

Quality Criteria Documents and a U.S. Department of the Interior document 
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entitled Impacts of Coal-Fired Power Plants on Fish, Wildlife, and Their 

Habitats. 

For criteria pollutants with maximum predicted concentrations that 

are less than the secondary national ambient air quality standards, the 

impact on most s011s and vegetation, in most cases, will be negligible. 

Because some sensitive species of plants may be directly affected by 

these lower concentrations, the list of vegetation for a particular area 

should emphasize these sensitive species. FoT' example, alfalfa yield is 

decreased when alfalfa ;s exposed to sulfur dioxide (502) concentrations 

of less than 100 micrograms per cubic meter for a period of 4 weeks. 

The reviewer must check any supporting documentation provided to ensure 

that the conclusions of the applicant are correct. 

D.3 VISIBILITY AI~ALYSIS 

In the last step, the reviewer should assess the applicant's visibility 

impacts analysis. Air pollution visibility impacts include visible 

stack emissions, mists associated with cooling towers, and any trans­

formation of pollutants involved in atmospheric chemistry. 

An assessment of visibility impacts, like all additional impacts 

analyses, is based on comprehensive data presented by the applicant. 

Data correlating emissions with visibility impacts must be properly 

applied. Currently, the suggested method for completing the visibility 

impairments analysis is the screening techn;~ues outlined in the draft 

EPA document, IIWorkbook for Estimating Visibility Impairment. 1I If the 

applicant has utilized the workbook as a guide, the reviewer should 

verify all calculations and conclusions presented by the applicant. If 

the applicant used a different method of analysis, the reviewer should 
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check to see that the analysis is correct and should verify the applicant's 

conclusions by performing a separate visibility screening analysis. 

This technique is not time-consuming and s~rves as an excellent verifica­

tion procedure. 

For large sources of ~issions resulting in possible visibility 

impairments, applicants have been urged to utilize the plume visibility 

.adel. The revi~er should consult with the regional meteorologist to . 

verify both the proper application of the Model and the results submitted 

by the applicant. The revie~r also shoula be familiar with the araft 

EPA document, "User's Guide for the Plume Visibility Model." 

A major goal of the additional impacts analysis is to provide the 

local community with information that demonstrates how a new source will 

affect their enjoyment of the area. Areas that contribute to the common 

aesthetic enjoyment of a community should be part of the application. 

It is the ~sponsibi1 1 ty of the reviewer to ensure that all the information 

presented b~ the applicant ;s descriptive. 

The applicant ~ust also submit an expanded visibility impairment 

analysis when primary or secondary emissions affect Class I a~eas or 

other areas of scenic beauty. Any potential impacts on Class 1 a~eas 

must be reviewed in a manner that adequately addresses the ;mpac~s on 

the recreational and scenic beauty of these areas. 

0.4 CONCLUSIONS 

After the reviewer has ca~efully examined all data on additional 

impacts, he or she must decide whether a particular applicant has met 

the standards of the review. 
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This decision ;s based on: 

• Whether the applicant has given the reviewer a clear and 
accurate portrait of the so;1s , vegetation, and visibility 
in the proposed impacted area. 

• Whether the applicant has provided adequate documentation 
of the potent i al impacts upon soils, vegetation, and 
visibility resulting from app l icable pollutant emissions. 

• Whether the data was presented in a logical manner (i . e .• 
beginning with a growth ana l ysis, followed by a vis i bility 
analysis, etc. ) 

• Whether the applicant, the reviewer, and the affected 
community understand the potential additional impacts 
generated from the source under review. 

The additional impacts are sensitive community issues and must be 

properly assessed and clearly presented if a harmonious relationship is 

to exist between industry and the loca l community . 
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PRELIMINARY DETERMINATION SUMMARY 
CONTENTS & FORMAT 

I. APPLICANT'S NAME 
MAILING ADDRESS 

II. PROPOSED SOURCE Of MODIfICATION LOCATION 
County or Parish 
UTM coordinates or longitude and latitutde 
Street or road location 

III. PROJECT DESCRIPTION 
Generalized description of project and process weight rate, new, or 

modified. Emphasis should be on capacity or firing rate . 

IV. SOURCE IMPACT ANALYSIS 
This section should deal with an introduction as to what items the 

application was reviewed for: 

1. BACT 
2. NAAQS analysis 
3. Increment analysis 
4. Soils, visibility, and vegetation 

5. Growth 

6. Class I area analysis 

The following discussion should backup or give the appropriate 
reasons why the application was reviewed for some or all of the above 
items. 

Quote the appropriate paragraph number in the PSO regulat ion which 
demonstrates proper applicability or exemption. 

This section should also include a statement and demonstration of 

the pollutants for which the source is considered major. Provide a 

table 9 labeled "Table 1,11 showing emissions of all pollutants being 
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emitted at the source and those associated with the major source or 
~jor modification. 

If app l icant is required to perform an air qual i ty review , copies 
of Table 1-1 and Tab l e 1-2 must be included in the POS . Revised copies 

of these tables are attached for use. They would be inc l uded in the 

preliminary determination summary (POS) as Tables 2 and 3. 

A. ~ 

This section must discuss the applicant's proposed BACT . The 

alternatives must be discussed for each facility that emits (or increases ) 
the emissions of an applicable pollutant. 

For instance : 

1. T5P 
a. Coal convey; n9 

b. Boilers X & y 

c. Fly ash silo 

2. SO, 
a. Bo il er X 

b. BoileT Y, etc. 

If the resu l ting BACT is or results i n emiss i ons di f f erent than any 

applicable NSPS . gi v~ rational e. 

~: We do not want to issue a permit with an allowable emission so 

low that we feel it is unattainable even though the app l icant fee l s he 
can meet it. 

8. Increment Analysis 

(This section, of cours., is needed only for applicants sub j ect to 
P5D for T5P or 502 .) 

"(hi s sect fan must contai n 

1. Computer model used , 

the follOWing minimum information: 

highlighting any mod i f i cations and why it 

~as used and approved for use. 

2. If app-T"i'cant used resulting highest, second-highest values 

then h~~ust use 5 years meteorological data. State whether 

the numbers reflect highest or highest, second-highest values . 
3. The max i m.urn impact area for TSP and/ or 502 ' 
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4 . list of other increment-consuming sources in the impact area 

and the source of this information such as the applicant or 

State agency, etc. 
5. The maximum increment consumed as a result of the application. 

Note: Increment analysis is by modeling only and has nothing 

to do with monitored background data! 

C. NAAQS Analysis 

This section must contain a brief explanation of how the applicant 

obtained his conclusion; which monitor provided the background readings 
and which other sources in the area were modeled. This is a case-by· case 
analysis which must demonstrate that good engineering logic was used. 

The results should be in tabular form showing background plus other 

sources contributions plus the applicant's contribution and the resultant 
sum to arrive at the predicted worst case. 

Also, state whether the applicant has demonstrated that Good 
Engineering Practice (GEP) has been applied to all emitting stacks and 
that no NAAQS violations are expected to occur as a result of downwash. 

o. Soils, Vegetation, Visibility 
This section should include a summary of the applicant's statement 

regarding anticipated harm to any of the above. Cite appropriate references 
and studies used for the applicant to reach his conclusions. 

E. Growth Impacts 
This should include a statement regarding any deterioration of air 

quality due to secondary emissions from associated industry, local rush 
hour traffic from employees, future phases of the project, etc. 

Also, a statement should be made here about availability of future 
growth and increment consumed by this project. 

F. Class I Area·Analysis 
State what impact, if any, will result from the project. Also 

state whether the source is (or is not) within 100 km of any Class I 

area • 
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V. CONCLUSIONS 
This section should begin with a recommendation of approval or 

dis~pproval and the items of correspondence upon which the recommendation 

is lIIade. 

The remainder of this section is specific permit conditions: 

1. Applicant wi" verify all emissions within 90 days of startup 
according to EPA methods of 40 CFR 60 ...• etc. 

Z. Provide a table of allowable emissions, BACT, etc. 
For instance: 

TSP 
Fad 1 ity ~ Pollutant Reduction Allowable Emission 

Note: Provide values where applicable or available. Allowable 

emission~ should be in the 'bs/hi or lbs/mil1ion Btu heat input for 

combustion equipment. 

3. 

4. 

For power-generating stations, the applicant should provide 

description of final design and received EPA approval before 

ordering equipment. 

Any other condition(s) needed to ensure that EPA is not allowing 

any emissions greater than the modeling results were based on . 

Thi~ might include Shutdown of equipment being replaced when 

new equipment is started up. etc. 
5. Cite appropriate compliance methods. 
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Tabl. 1-1. NATIONAL AMBIENT AIR QUALITY STANDARDS 

Pollutant 

Sulfur dioxide 

Particulate matter 

Carbon monoxide 

Nitrogen dioxide· 

Ozone 

Lead 

Averaging time 

Annual 
Ar;thmet~c mean 
24 - Hr' b 3 - Hr. 

Annual 
Geometri6 mean 
24 - Hr. 

b 
8 - Hr. b 
1 - Hr. 

Annual 
Arithmetic mean 

Calendar Quarter 

Ambient ceilings,a 
IJg/m3 

80 
365 

1,300 

100 

235 

1.5 

aThe lower concentration of either the primary or secondary NAAQS. 
bNot to be exceeded more than once per year. 
CMil1igram/meter3. 
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Tobl. 1-2. CLASS II INCREMENTS 

Pollutant 

Sulfur di oxide 
(SO,) 

Particulate- .atter 
(TSP) 

Averaging tilH! 

Annual Mean 
24 - Hr. 

3 - Hr. 

Annual Inean 
24 - Hr. 

Maxi lllUlft allowable 
increases ( increments ) 

.icrograms/ meterJ 

20. 
91 

SUa 

aThe applicable maximum allowab l e i ncrease may be exceeded during 
one such period per year at any receptor si te . 
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PSI> COMPLfTEfrtESS DATA stJMQY/REVIEW IoDRI:.SH£ET 

CMANy HAME: _____ --:=-_=---:-,- REVIEW IlATE: _____ _ 
PSO tMmER: If4S or M'I (c1rcle OM) REVIE'IlER: _______ _ e BRIEF PROJECT DESCRIPTlOH ___________________ _ 

• 

• 

I. D£TERHINATIDN OF APPLICABILITY 

For Proposed Construct10n, PSD Review - Applies - Dots Not Apply - Undeterm1ned* (Cfrcle One) 

-The follow1ng 1nfol"lllltion is nHded to complete the determ1nation: ________ _ 

REVIEW REc;tJIREMEHTS ARE AS FOLLOWS (1f subjtct to review): 
tttt Emissions 

Pollutant BACT Jobnltorlnq Add'l Jmpacts Increase (T/yr) 

PM 
sa, 
NO 
CO' 
'I(VOC) 

Dthr __ 
Qther_ 
5IGNAnrRE Of REVIEWER: ___________ _ 

1. (proposed new source or the 

Pr' 
Pollutant ~ 

PH 
SO, 
~g.. 
',(YDC) 

Othe 
Other 

EIIIhsion 
Units 

% Emissions 
Bash for Estlmates b 

Actual C 

tars/day hrs/yr capacity Factor l!a!:l 

a. The source:is a zs..llsted source or is a non-28·listed source 
(100/250 _jor emissions criteria respectlvelyr 

Allowablec 

(T/yr) 

b. If less than 8760 hrs/yr and 100:. do enforceable restrictions ex1st? --yes _"'. 
c. If PE, actual and allowable are not equal, explain why: 

2. NET CHANGES IN AtnrAl EMISSIONS? ( for modifications only). 

Describe mdlf1catlon including pnvfous or planned lI!Iisslons changes: 

New 
& Mod . 
Unfts 

Cred1table 
Contlll'lp. 

Increases 

Creditable 
Contemp. 

DecrH5eSI 

Net 
Change 

Pollutant l!a!:l (T/yr) (T/yt") 
In actual 5ignlf&cance 

(T/yr) Criteria (T/yr) 

PM 
SO, 
~g; 

" " 4' 
100 

',(YOC) 
Other 
Other 

40 (YOC) 

•• ... 
c. 
d. 

Are decr"ses ensured by enforceable restrictions? ---yes _roo 
Is the source within 10 kin of any Class I area? ---YIS roo 
If so, is maximum all' impact (diScuSSed below) .!. 1 U9/m3 (2Mr)? ---yes _no. 
11M: buill", date(s) for th1s aTea Irl:_;o;;"rn..-_-;= __ -;-,-___ . 
00 cllimed emissions CMnges occur: 1) Iftlr 1/6I7S ---yes no; 
Z) .fter baseline dlte -yes no (Notl: Prlbasel lli* changes IIIJst 
be due to constnlction It I 165). -,. The arel is dtslgnitK non-Ittaiment for wtIIt pol1utantJ? _______ _ 
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