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RURE NORD

Argonne National laboratory was author i:d by the o.S. Nuclear Regul i
tory Comission in response to the general reqUireme'nts of the Lnergy Reorga

ization Act of 1974 to study sit ing potent i.51 for . ra.1 gc ol t s 01 10i. tIIVI

centers and to provide perspective on the relationship of coal and nuclear

energy centers. T he aim of this work is to present the results of an initial

screening for areas most likely to provide suitable FM sites, not a defini-

tive determination of possible sites. It was incomplete at the t ic that

the Nuclear Energy Center Site Survey-75 was iss ue on January 19, 1,7t'.

The report also deals with aspects of prevent ion of signiic int deter -

ioration (PSD currently under legislative develoinent and attempts to bracket

possible ranges of legislative action. It is recognized that othur writer ia

might exist and hence conduce to a different set of report concl u ion:.

Should additional work on coal-fired, energy-center s. ing be pursued,

it would have to acknowledge the final form of requirement :or ISD. In

addition, the assuaqtioni cn fuel transportat i(, by either wa~te: or land

would need to be reemined in the light of ongoing events and change: g
econmics.
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:1(1A - Air Quality h intenance Area

C - L lietric generating apacity (Mwe)

FEC - I ossi energy centc r

RD - I ue gas desulfurizAtion

!! - I .ating value of coil (103 Btu/lb)

.A\AQS - ., t ional Airent Air Quality Standa rds

NSPS - ' w Source Performance Standards

PSD - '!evention of significant deterioration

S - :.'ifur content of coal (0)

SAIWAD - : torage and Retrieval of Aerometric Data

TSP - Total suspended part iculates or part iculates

llAl - Urbani:ed Area

01 - L.fficiency of flue gas desulfurization



3

WAL SUPPLY A\D AIR (QUAL1l LIMITATIONS
ON lOSS l1. - fU:LE) IN)RG CIxERS

Albert L. smith, Thoma' D. Wolsko, and Richard 1<. Cirillo

ArSfTAL'T

The cotermi ius United States i screened cn a
county-hy-count% t( identify areas most likely
to provide sites . it energy centers (FhCs)
utilizing local , a . having capacities beteen
5,000 and 20,00' .truas eliminated as potential
sites include national puLlic lands excluded by
legislation, urbani:ed areas, Air Quality maintenancee
Areas for particulates awd SO-, and counties where air
quality data indicate vic iat ions of jx.rticailate or
S- ambient standards. 7inc remaining cout yes are
further screened for suitable coal res'-rves. [he
quality of coal required for an FL- to meet emissions
and abient standards is determined for sulfur content
and heating value. Based on Bureau of Mines coal
reserve data, counties in areas with not enough qual i t)
reserves to sport an 1W are eliminated. Areas most
likely to provide sites for FECs of 5, 10, and 20 x
103 Ne, in two different :patial configurations, each
with and %ithout fl ue gas desulfuri:ation are jetermined
and mapped. The posshile impacts of regulations for the
prevention of significant deterioration are illustrated.

EXlCUFl\l s rM\RY

he Energy Reorganization Act of 1974 requires the Nucle r Regulatory

Commission to con-ider relevant alternat i ves when locating :, sible sites for

nuclear energy centers. One alternative is a coal-fireJ fos 1l energy center

(FKC). This study assesses the cual supply and air quality : imitatiors on

suhi centers.

An analysis methodology is de'cloped :hat considers several indicators

of existing air quality and the px tentia1 air quality impacts of FECs. The

latter are used, along with emiss n and ancient constraints, to determine

the sulfur content and heating va. i limitations on acceptable coals. The

approach taken is to screen out ajeas with existing negative factors aid to

ex unine the remaining areas for adequate coal reserves. The resu t is a

nat :onwide, county-by-county display of areas most likel> to provide suitable
F. sites.
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representative 111s are considerxl in tic analysis. Iliese are

ustrate the effect on likely siting areas of the following:

'rating capacity, compact or spread-cut configuration, and

flue gas desulfurization (FGD). Specifically, likely sitin;.

10-, and 20,000 -e 1Rs are determined. In making these

ts, programs for the at tairnrnt and maintenance of gat ional

ual i ty Standards (MAQS) and enforcement uf emiss ion -1imi t ing

.ource Performance Standards (5I') are treated. lie potent ial

t ing areas of alternative approaches to the Prevent ion of

'eteri )ration (PSD) of air quality are also illustrated.

The fi -st an ilysis phase considers FICs as generic air pollution

sources and :onc lu les that siting is winl ikcly in areas with indications of

high part i,. late or sulfur dio idc levels. Iigh short-term particulate

levels are .utd to offer the greatest constraint.

In L second phase of analysti, the air quality impacts c: the

representat. -e .C' are modeled and areas are identified in whica both

the anshient and emis ion standards could be met with the use of local coals.

Figure I.S-1 'rcsen ,' results for the least-cotstrained case, a WflOO4e
center witck d0,-efficient RD. As center capacity increases, progressively

smaller portions of these areas appear likely to provide sites. ' sig tificant

reduction :n site .area, is found to occur when FGD is not used; aditi nal

site areas 'auld be found if more efficient FG[ were assumed. he ana ysis

also slows : tat thu likely siting areas for the tho configuration are

equivalent I >r qma:ler centers, but are greater for the spread-out centers

khen capacit - exceeds '000 kv. The combind effect of these three factors

it sufficient' to preclude siting a 20,00-Wke lIE, unless either 11M is

aed o the :enter is built in the spread-out conf igurat ion.

In the final analysis piase, the reduct on in likely siting areas under

PSD progrin is exmained. Using the discussion drafts of September, 1975, as

guides, it is determined that SD regulat ions would place .ore stringent

aient constraints on FFCs than are imposed by the national standards. Such

programa have not yet been ital mnted, but they are detenmined to be potentially

the nop t severe restrict ion on likely IC, siting areas. lqlmmttat ion of the
moderate Class I PSI I tits sight require even smal FEs to use flue gas

Jewulfuri:at ian. TPw analysis concludus that the impacts of Class I or



.J Likely sites for 5000-'Lc li Ls' '' o~ flue gas dcsul furliat ion.
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0 0e
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pristine ar ..s exttid far beyond their borders and that su-c alternatives

presertly bing cov.,idercd for Class I designations could preclude siting

even small '.Cs unless RJ) with 900 or greater effic ency %ere used. The

.lass III dc signat ion requiring air qual iy to mnet the national ambient

;tandrds g: ves the greatest range to likely FEC sites.

)ther significant limitations beyond those specified in thi s study -

coal availability and air quality - ought to bc noted. Among the..e are

mater availability and proximity to load centers, conversion, cleaning, or
blending of coal 'ior to combustion; transportation of coal for distances

greater than abou: 60 miles; or the economic recoverability of the coal

reserves. Also t. be noted is that t..e air quality impacts of FIs were

e timat.d by scale uig mods led results rather than modeling each size of

c. nter eparatel) .id th.!t no account was taken of local terrai.
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1. IVi RODUJC,'IN*

Environment Li and natural resource constraints recent i ' have been

imposed upon the Traditional site-selection decisions of public utilities,

which, together 1. ith the goverrinen t regulatory agencies, ax required to

develop detailed environmental impact statements for each proposed site.

Concern for the consequences of nuclear power generation has led to a

particularly leRthened siting process, making consideration of a rnall

number of high c. pacity energy centers a reasonable alternative to considera-

tion of a large :,uber of small ca )acity plants.

In respons, to the increasin.. difficulty in finding at ceptable sites

for energy facil -ies, Section 207 of the Energy Reorganiza' ion Act of 1974

directs the Nucl( <r Regulatory Comission to locate possible. sites for

nuclear energy cL iters. Part 3a c : Section 207 calls for c nsiderat ion of

other "relevant actorss" among wh.ch is the alternative of a fossil energy

center (FEC) util 'zing coal as a fiel. The use of coal in in FEC also

accords with the nationall goal of energy self-sufficiency e pressed in

Project Independence.

otherr work suggests that the siting of a coal-fired TC may be limited

by such factors .is fuel supply, environmental impacts, and -he implementation

of regu ations f(-- the prevention of significant det( riorat on (PSD). This

report screens ti ! cotenrtinous United States for areas in a rich correlative

considerations o air qulity and coal availability indicate that suitable

PLC sit'-s are un: Lkely. In addition to air quality t constraints leased on

existing; pollutai : concentrations, the presumed air quality impa t of I-ECs

are mod. led and i ;ed to determine the sulfur content of coal that will achieve

compliance with ; tr pollution regulations. The avai ability of adequi :e

reserves of coal is asse-sed in turn to determine the likelihood of f iding

a suitable site. The categories used as screens are

Nat tonal public lands designated by lc:.islation,

Urli aniZed Areas,
Ai Quality Maintenance Areas,
Pa-ticulate air quality,

For reader convi nience, the figures and tables have ,een assembles. at the
back of the rep -t and both are numbered consecutively.
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Sulfur dioxide air quality,

Location anJ quantity of coal reserves, an.

Sulfur cont ant of coal reserves.

The potential impacts of PSD are also considered. recent lii igat ion

has led the U.S. Environmental Protection Agency to promulgate per inent

regulations . Hlow ver, proposals to change them are being cons ider d in

Congress. 'he s i :uat ion regarding PSD is now fluid and t!ie regular ions

are not bei ig imi Iemente.; their potential impact on FEC siting is con-

sidered sep Lratel v from the other screens.
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2. Wl BIOLOGY

Two techniques were enployed in the screens. The first was carto-

graphic; areas eliminated as potential sites were mapped and then combined

by overlaying the separate maps. The second was analytic and assessed ITf

coal requirements and coal availability. The figures and tables at the

back of this report have been particularly devised for graphic comprehension

of the complex screening processes used to identify likely and unlikely

FEC siting areas.

2.1 CARGRAPHIC ANALYSIS

The cartographic technique, which cuLminated in a composite of *}.e

separate maps, was used in a series of preliminary screens to isolate areas

unlikely to provide suit ble FEC sites. Such areas (see Secs. 4.1-4.4)

included public lands designated by legislation, Urbanized Areas (UAs), Air

Quality maintenancee Areas (AQ(As), and areas where the attainment of TSP

and SO2 air quality standards would be jeopardized.

A map of counties with coal reserves was prepared from Bureau of

Mines data available on a county-by-county basis; thus setting, with some

exceptions for large counties, the spatial resolution used throughout the

study. I m this map and the composite preliminary map, a list of counties

having coal reserves and most likely to provide FC sites was prepared. The

coal res -rves available near these counties were then analyzed in detail.

2.: Mt RESERVE ANALYSIS

Pr :or to analyzing coal availability in detail, the maximum *ulfur

content ind mini', quantity, both corrected foi heating value, required by

twelve r -preswntat ive FICs uere determined. These detertinat ions assumed

that the centers would meet national emiss ion a ui ai ent standards ." te

area st'rrotuding each cota'y that passed the prc iminary screens has thln

tested to ascertain the ava ilability of adequate reserves having the required

Coal with a lowr sulfur content t .in indicated here hol Id be reqi red in
states with standards more stringent than the national standards, .u is
the case in yos ug, Arizona, and .New Mexico and as being considered in
Montana.
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sulfur contt It. Areas that :acked reserves of suffic ient quinitity 01 quality

were cnsids ed unlikely to provide FI C sites and were elimit -ted. I finally,
maps were pi pared of the remaining areas where coal supply :.!d air u al ity

limitations indicate that FR- sites are most likely.

2.3 [IIE\1 [AL [& 'PACT OF PREVI.\T ON OF SI IJ:ICA.\T DITERIORAT[ON (PSD)

The in,acts of PSD on potential FEC sites required an extension of

b ,h thu ana lyt ic and cartographic techniques. Under PSD regu. at ions , the

a.r quality impacts of sources are required to be below ci rtain defined

levels, or increments of air pollution, that vary with the classification

of the affected region. The coal reserve analysis described above is

equivalent to asstming that tie least restrictive or Class III PSD increment

applies in the area impacted )y the FEC. As a first step in the PSD analysis,
a more restrictive, or Class [I increment, was assuned to apply, and the

s.ume metho alogy was repeated for the smallest FEC considered (5000 We),
as indicat.ve of the minimal potential impact of Class II designations.

The methodology employed to estimate the potential impact of tht most

restrictive, or Class I, designation depended upon the fact that thes, areas

can exc ude sources from place far beyond their boi ders. The small ncre-

nnt of air pollution allowed in Class I areas couk. be violated by a FEC

miles away in an adjacent Class II or Class III aret . This possibility of

air pollution intrusion accounts for the far-reaching impact of Class I

designation. To illustrate this impact, the likely siting :areas fownd above

assuring nat ionwide Class III designations were used as a base. The reduction

in these likely siting areas resulting from implementation of the Class I

areas in tht Senate discussion draft of September 1975* was then estimated.

These estima tes were made by constructing a "buffer zone" about each Class

I area, the width of which zone was estimated for a 5000-We FEC and chosen

to be sufficiently wide to keep the intrusion of polluted air from vilating

the increment. The excluded areas thus obtained were then used to 1ij it the

baseline Cla-s III likely site areas. Since the large buffer zones required

Current PSII proposals in both the house and Senate have substantially reduced
the nuber )f mandatory Class I areas below that specified in the September
:975 draf! .
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led to the exclusion of most of the promising site areas, a second smaller

buffer zone was estimated assining a 90. reduction in FEC emissions. The

same methodology was then employed with the smaller buffer zone; and areas

most likely to provide sites for 5000-Mwe FFCs were determined, assining flue

gas desulfurization (FGD) in the 90-98%-efficiency range. These determina-

tions are intended to be indications of potential effects and not definitive

determinations of the effects of PSD regulations.
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3. Qa ARiLT.RI ZAT.I O\ 01 ITCs

3.1 GENERAL a1ARACFERISiCS

An energy center attempts to utilize the advantages accrui; 4 to the

concentration of generating capacity in one location and the de%-lopmier t uf
that capacity over time by replication of a small number of ider.; ical has ic

units. Knowing the emission characteristics and locations of U.- basic units

in an FEC, its air quality impact can be estimated and used to c ermine the

quality of coal necessary to meet air quality constraints. The q,.antity of
coal necessary for the center depends upon the capacity and es t i ,:ed lifetime.

The NSI Report 75-500 (Ref. 1), the principal authority fcr the dis-

cussion in this section, has already developed the characteristi of a large

26,240-Mwe FEC and estimated its air quality impacts. The center stiudi J

consisted of twenty -four utits: eight each of 885, 10-5, and 1. 4e. n

estimating the air quality impacts, a center consisting of twent. four j on-

t ical 13204ke units was considered, representing, w i ti n the ac , racy c f the

models used, a balance between the reduced emissions aund reduced ,iw 1i ie"

a;sociiated with the smaller units. The baseline generating unit t as char. c -
t r i red by:-

Rated capacity " 1320 ke,

teat rate * 8970 Btu/Wsh,

Stack height * 800 ft (244 mv,

Stack diameter * 37 ft (11.3 m),

Exhawkt velocity * 46.5 ft/sec (14.2 m/sec), a:.J

Exhals t taer ture 250*F (394K).

The FD actually modeled consisted of twelve unit pa j.s of :hese bayi i n ,ts

with a separation of only 75-100 m between m mbers r i a uni pair -o t:.at they

could be treated as a single source in the model. Tew repo -t concduded t'at

an ) ti1ma-s ized FIC night be in the 2,000-20,000-4c range

Given tiis result and our interim results for .a 10,56 -!ke ic,- th,
coat supply and air quality limitations were evalmut d for Ws oi 5-, it ,
and 20 x 10 j W capacities. ITis range extens fron what sight v cona Ie rciJ

the sallet "center," rather than a "plaat, to the 'arges center that
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cu rLntly . )pear: feasible. In addition, the effect of d iffereit unit loc -

ticsri with n the :enter was assessed by considering two different configur -

tic is (des( ribed n Ref. 1): a basic , or compact, FIf an,: a spread-out FD,

shcwn i.i tJ is rei )rt on Fig. 1.* A basic center contains the twelve unit

pairs with, n 0.8' sq mi, whereas they occupy 36 sq mi in a spread-out cents r.

Reference l also concludes that the major air quality constraint on

FECs is corplianL c with short -term SO 2 standards. Thus, is umpt ions concern-

ing the ef, icien - of FGD are critical in characterizing "Bs. Limitations

are assessed her( (n assuming that no FGD is used and the G.I with 80%-remov i

efficiency will i . available. SO2 removal technology is :rsently in a state

of develop ent a 1 the eventual availability of any particular degree of

control cannot bx determined. The 80% figure repre-.ents I1 technology that nay

reasonably be exi -cted to be available within the t me fr:unt of FIC planniv,

and constriction.

In all, lir .tations were evaluated on twelve representative FR's hav, ig

different ombin tions of the following characteris-ics:

Center cap; pity: 5,000, 10,000, 20,000 %e.

Configurat: n: Basic (compact), spread-out.

FCD efficit -icy: 0%, 80U.

3.2 CDAL REQJI -E.M'

3.2.1 Air _,ali t Limitations

An FLC must meet two sets of standards related to air quality, New

Source Performanc Standards (NSPS) and National Andient Air Qual i ty Standc. 'ds

(NAAQS). Although some states have more stringent emission itand:ards for i '

scores or more stringent ambient standards, the national standardIs were u. -d

to give a uniform comparison across the country. The NSPS are pros.ugated 'or

vaulous source categories by EPA and reflect the best system of emission rc

duct ion, which, consider ring costs, has been adequately demoritrated. These

standards a >ply ti new sources only and have been prousalgatcd for fossil-fuel-

Other configurations mare optimal from the point of view of air quality impact
probably o ist. This report is based on the two configurations assumid in
w fr. 1 as Ilustrative of the effects of various sp.icings of the individual
I its.
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fired s-eam generators with more than 250 x 106 Btu/hr heat input. The basic

units ii a coal-fired FEC would exceed this minimum heat input and would be

requires to meet emission limits of:

1 2 lb SO2/106 Btu heat input,

0 10 lb particulates/106 Btu heat input, and

0.70 lb NO2/106 Btu heat input.

Other NSPS applying to opacity of emissions were not considered i i Ref. 1,

nor in this report.

Even when emissions satisfy NSPS, an FEC must not caui e a violation

of the NAAQS; compliance with both sets of standards is required. The NAAQS

are given in Table 1 for those pollutants of which FECs are significant sources

and both primary and secondary NAAQS must be met. The primary standards re-

present levels that protect hinan health; the secondary standards protect

against welfare effects. Although the ambient standards do not directly limit

emissions, an atmospheric dispersion model can be used to relate emissions

to ambi-nt air quality impact. The maximum allowable emissions would be those

that cause an ambient concentrations equal to the NAAQS, Such a modeling

effort s descri!ld in Ref. 1, ind the results are scaled here to estimate

the air quality uipact of the representative FECs.

Once the maxim m allowable emissions have been determined, the dual it

of coal required to meet these 1imi ts may be found. This qu il i ty depends

upon the ratio of the sulfur content of the coal to its heat ing value. Since

both these quantities vary widely among U.S. co:als, the ratio was cons idered

parametrically throughout the study and the critical value required fcr each

repress: tative FEC was determined separately.

3.2.2 Cl Quality and Quat ity

For a 26,240 -e FEC meeting NSPS, Ref. I found the c timated maximum

air quality a ects given on Table 2.4 The meteorological conditions for the

short-term SO2 mximms are also given, and couiamrison of these values with

the NAMQS in Table 1 shows that the 24-hour SO, standard is 'controlling."

That is, even if the stringent SIS are met, the FEC by its f would still

violate the ambient 24-hour 90 2 %MQS bv a greater factor t m any other am-

bient standard. ilas, 902 missions need to bc reduced bel: .NSPS levels to



satisk- the awrbiect standard. Alt lough even this large center would not by

itscl - cause viol itions of the particulate or NO. NA\QS, the high 24-hour par-

ticul te may imum indicates that F7s should be considered major part icilate

sourc s. N 2 should offer the least constraint, assuming that mi:ion are

con - killed to NSP4 levels.

Since the 23-hour So, standard is controlling, the coal available for

the center must . of such a quality as to satisfy t ts ccbstraiaL. In general, 5

(lb SO2 ei .ted/ton of coal fired) = 38 S,

where S is the percentage of sulfur in the coal (for a coal :.itaiiing 20 sul-

fur, S = 2). If the heating value of the coal is 11 (in 103 ltu/lb) , then a

unit meeting NSP< must have

(lb S, emitted/10 Btu) = 38 S(lb SO, emitted/ton of coal fired)

x (1/2000) (ton/Ib)

x (1/11) (lb of coal/10 Btu)

= 1.2 (lb SO,/10( Btu) (NSFS limit)

or, (S/1l) = .0032 for NSPS.

For example, for : coal with 12,000 Btu/lb (I = 12), the Fulfur content must

be 0.76% (- .0632 x 12) or less to meet NSPS.* This S/l r itio can be reduced

as required for c )mpliance with ambient standards, scaled for different capa-

cities, and increased to reflect increases in flue gas desulfurization efficien-

cy. Using a rollb'ack approach for the basic center which causes a maximum

concentration of '442 iig/m3 (see Table 2), a reduction in coal sulfur content

by 365/1442 is re juired to meet the So2 NAAQS. For a center with one half the

capac ity , coal with twice the sulfur content could be f ired without changing

the ambient impact, since only half as much coal is required by the smaller

center. This scaling by capacity assumes that a small center would consist

he sul fur contents of coals calculated here exceed those of Ref. 1 by about
5.. The use of the emission factor 38 S assunes that some of the sulfur in
ti coal is carriel out in the boiler bottom ash. This small effect was not
included in Ref. I and their procedure is equivalent to using an emission fac-
tor of 40 S. It should also be noted that Ref. 1 assumes that a 24-hour S02
standard of 260 4g/m 3 must be mel. This standard has been rescinded at the
federal level wh'e the 365 ;g/m standard upon which this study is based con-
tinues in efCect.
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of the same number of units as .1 large center with each unit having a smaller

capacity and retaining otherwise identical characteristics, such as plume rise

and stick height, that affect plume dispersion. The scope of this study pre-

cluded a more detailed modeling analysis showing how a choice of parameters,

perhaps more appropriate to the smaller FECs, would affect the air quality

impact. The effect of FGD efficiency is somewhat more difficult to explain.

FGD is usual ly discussed in terns of the fraction n of SO removed from flue

gases (called the "efficiency" when expressed as a percentage). However,

when assessing the ambient impact, the fraction of So2 escaping to the atmos-

phere is the quantity of interest. This throughput fraction is (1-'). If

two centers nave the same capacity and tie first has an FGD system allowing

an So2 throughput one-fifth that of the second, then the first center can

utilize coal with five times the sulfur content of the second aied still have

the same ambient impact. Combining these three factors and expressing the

results mathematicaLly:

' S/H)Basic .0632 x (365/1442) x (26240/C)

x (1/(1-ri))

S420/,.(1-n) (%/103 Btu/lb),'

where C * capacity o: FEC (Mwe).

Similarly, for the spread-out center,

(S/H)S read-out s .0632 x (365/614) x (26.40/C)

x (1/(l-n))

-986/C:(1-n) (%/103 Btu/1 b) .

These --esults determine the maximum S/H ratio (or minimum qu lity)

that a coal can have and still be an acceptable fuel for FILs. Siice th' NSPS

must be satisfied simultaneously, the maximum allowable value of S/A is

0.0032. These results are p.-esented graphically on Fig. 2 for bott conf:gu-

rations with no FGD (n * 0) ind with 80%-efficient FGD (n 0.80). It s:.uld

be noted that other assumptions on the efficiency of FGD w idd leL. to d. z-

ferent allowable S/11 ratios. For example, had !01-efficieii FGD 1 en as. .wd,

coals with twice the S/H ratios with 80-efficient FGD woule have Poen u: able

in the controlled r-presentative FECs. Table 3 gives the mnima goal quality

that would allow each of the twelve representat ive FECs to comply with beth
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the S0, NMQS and SSPS. Coals with S/li ratios less than the tabulated values

could be fired. for the representative centers, these resul's shot. that both

con: igurat ions of 5J00-*e center and the spread-out 10,000-' we cet er would
meet the arbient lijnits if their emissions here to comply with NSP?. Redut -
t aor of ew'ssions below the .SSPS level would be necessary fot the c there repre-

sent.it ive entersg to meet the 24-hour SO, NMAQS.

The .uantit v of coal required by an RIC i- independent of the config

urat ion an; FGD c f f ic iency i f the capac i ty f igures are asstned to be namepl ate

ratings. As in l.ef. 1. the center was assumed to have a 75:-capacit ' factor
and a unit lifet me of 35 yr. A 26,2404re FITC with these characte! istics

%wS found " -on:.me 1'7,000 T of coal per day h ith a heating value of 12,u00

htu/lb.b A center onr-half this si:e would need only one-half this uount

of coal, or 88.5)0 T/aa. If the coal had a heating value of only 6.400 Bttilb,

ti as mny tons per day would be requird. Expressing these two >ropor

t aor' tn vquat ion form and changing nilts,

Quantity of required reserves (177,000) (T/day)

x (36S, (day/yr)
a (35) (yr)

x (C/26240)

X (12/11) x 10-6

" 1.034(C/11) (106 T).

The required resentes for the three representative capacities are listed on

Table 3 for a ty'ical :astern coal of 1:,0(-0 Btu/lb, a premium quality coal

of 11,500 -u/lb. and a low heating value kostern coal of 8.000 8tu/lls.
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4. PRLLIMlNARY SCREENS

Once the air quality impacts and coal requirements of FI Cs were deter-

mined, the screens were conducted. Preliminary screens, independent of the

ai gnitude f the expected air quality impacts and coal requirements, were non

first. Th.se screens eliminated areas where suitable sites for large SO, and

particulat. emitters are unlikely based on indicators of potential or measured

air qualit- prob1ens and areas from which FECs are excluded by legislation.

4.1 NATIONAL PUBLIC LANDS

The legislation regulating the siting of energy centers has been inter-

preted by the Nuclear Regulatory Coumission as precluding the siting of FECs

in National Parks, National Forests, National Monnents, and National Wilder-
ness Areas. !igure 3 indicates the approximate extent of each of these four

types of national public lands. Since the other screen, were limited in spa-

tial resolution to areas the size of counties, the outli:ies of the national

public lands were drawn as idt f i:ed shapes rather than precise geographic

representations. Small enclaves within the boundaries o a park and narrow

strips of land between the several parcels of a park or between two different

parks were excluded from consideration as likely FIC sit s.

4.2 URBANIZI D ARE\S

Iue to the pollution generated by the activities a: sociated with high

population densities, cities are generally areas with high potentiAl or actual

air pollution. In particular, urbanized areas might rea onably be expected to

experience eli vated levels of particulates or SO2. Thus despite the fact that

urban areas aie prime users of electric power, air quali-y considerations sug-

ge-t that a aajor air pollution source like an FEC not be located close to an

urban area.

The U.S. Bureau of the Census 8 has published a series cf maps of urhan-

iz,-d areas in the United States. An urbanized area (UA) is cefinedi as a central

city or twin cities, with a population of 50,000 or more, and the ;urrounding

closely .ettle territory.9 To screen urbanized areas, the Bureau of the Cen-

su. maps were exmid and those counties that contained parts of -rbanized

are's were placed on a list of counties considered unlikely to pro ide an

acceptable site for an FEC. This list was modified in some cases to include
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counties that did not contain parts of a defined urbanized area but were

within 3-4 mi of the central city of a defined area. In other cases, counties

having only a very small portion of an urbanized area were excluded from the

list. Figure 4 presents smoothed outlines of the counties on this list. The

areas within these outlines are unlikely to provide suitable sites for [LC'-.

In the case of large counties (greater than about 2500 sq mi, only that por-

tion of the county within a radius of 30 mi of the central city wcs included

within the area screened as unacceptable. This procedure refined the gross

spatial resolution resulting from screening out an entire large county because

of an urbanized area covering only a fraction of the county and helped to keep

the spatial resolution relatively unifonn across the entire country.

Detai led site-specific evaluation might indicate that an FEC could be

sited even within the regions screened out on the basis of Urbanized Areas.

However, the expected probability of finding an acceptable site in an Urban-

izet' Area i low due to the air pollution problems generally associated with

then.

4.3 AIR QUALITY MAINTEANCE AREAS

The federal Clean Air Act requires that states develop and irmplement

State Implementat ion Plans to attain and maintain the National Ambient Air

Quality Standards . As part of it:3 mandate under the Clean Air Act, the U.S.

Environmental Protection Agency (EPA) has designated as Air Quality Maintenance

Areas (AQMAc) those places having either present problems in attaining the

NAAQS or expected problems in maintaining them due to projected growth or

development. In areas designated for particulates, sulfur dioxide, and pos-

sibly nitrogen dioxide, acceptable sites for FECs would probably be very dif-

ficult to locate Hence, such AQ Ls were screened out.

Figure 5 slows the approximate boundaries of the areas designated as

AktWs for TSP and SO 2. (All AQNAs for NO2 are included with in AQ(As for either

TSP or SO 2 .) These areas generally follow county boundaries .10  In some in-

stances, only cities or portions of a county are included in the designated

A(MA. For count ies under about 2500 sq mi the entire county was screened out

i1' any portion of it is part of an AQ4A. For six larger counties, an estimate

of the extent of the AQMA was made, based on the location of cities where TSP

and SO2 problems might be expected.
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Although no major changes are expected, an intense ive ; nalysis of the

designated AQMAs is being conducted by the EPA, which may r sult in changes in

the A(@1A boundaries. Pending further study, some AQ4Xs in 'ontana, North Da-

kota, Wyoming, Colorado, and Utah, indicated by special shat ing on Fig. S, have

been designated on the basis of expected energy-related dev lopmer.t due to

available energy resources. As such, they were not excluded as likely FEC

sites, although they would require more detailed air qualit, anal', es.

4.4 MEASURE AIR QUALI IY

The screens based on measured concentrations were con-lucted by comparing

measured air quality in a county with the most stringent apdlicabie ambient

air qual ity standards. [he screens were run for TSP and SO, only, since there

aie ver- few places havi ig NO, air quality data and since I iCs may not be a

pi imary source of NO 2 . rhe screens were based on the summa y data for the

d ree years 1972-1974 stored in EPX's Storage and Retrieval of Aerometric

Data (SAiAD) system. A county was considered unlikely to provide a suitable

site if the SARDAD data indicated a potential violation of any applicable state

oi federal ambient air quality standard. In making this assessment for a

ccunty, a conservative approach was adopted. If data from more than one site

it a county was recorded in SARDAD, the most polluted site was used to screen

the ent -re county. Wher data was available from more thin one of the three

yuars, the most recent year of data was used.

Mhdorstanding that the standard of comparison used in the screen wa:, not

ur iform across the nation is important. The NAAQS (see Fable 1) apply where

states have either no standards or less-stringent stand -ds. States can,

hcwever, have ambient standards that are more stringent han AQS. These stan-

dards were used in the screens where they apply and the : states are listed on

Table 4.11,12 For example, the annual secondary TSP standard of 6 ) g/m3

hai been designated as a guide at the federal level but las been retained by

several states. In these states, 60 rather than 75 was used in the screen on

annual average ThP air quality. Some states also have 1 hour SO 2 ! tandards

and these were included in the screen.

Since the summary SAROAD dat:' contains only annual aver ige ir format on,

estimates of 24-, 3-, and 1-hour concentrations had to b' mad for comparison

with ti.e appropriate standards. These estimates were male using L.rsen's



methods.13 However, comparison with ambient standards 01 est unate made h'

Larsen's methods is not a valid means for determining whether the . t andardL

are bcing violated, for which process only actual measured data may be use .

In 1e air quality screens, an estimate that exceeded th-i most stringent : -

plicable standard was interpreted to mean that the countY was unlikely to
provide a site for an FEC. Comparison with the standards was accurate for

the annual averages because these averages were based on measured d.ata. hl en

there iere indications of violations of the applicable standards for any

averaging tine, a county was screened out. Larsen's metiods : hould iot be

used in locations lomina: ed by single laree Ivint sources. The SAW ID dat;

provides no ay of deter lining which data records came irom such arc.s. li w-

ever, gven in these situations, Larsen's methods retain a val dity ,ifficit nt

to Th0e the probable exi-tence of air quality problem.

Figures b and 7, r -spectively, show the results of the '.SP and i0, air

quality, screens. In the case of counties with areas greater than Sy) sq mi,

the ar-a indication. a probable air quality problem was 1)cateh as a L ty when

the information in SAImA.) permitted such an identification, anid a portion of

the county within forty tiles of that city, rather than the e at ire co snty, was

screened out. A s-roothi: g process on the regions with probable air tjaalit)

proi'lems was then used t, produce Figs. b and '.

In addition, these figures show those areas for which data was available

but for which there were no indications of air quality problem. hh re data

was not available, there was no reason to exclude the county as a pot -ntially

acceptable site. Therefore, the unshaded areas of the two figures cannot

be eliminated as areas 1 kely to provide FLC sites.

4. OIOMRITE PRLLIMIN\RY SCREEN

On Fig. 8, the areas unlikely to provide suitable FEC sites, ba: ed on

the preliminary screens for national public lands, Urbanized Areas, A(MAs,

TSF air quality, :and SO air quality, have been combined cartographically.

Of these, only the first where FECs arc excluded by legislation can by con-

sidered an absolute screen. The others provide indicators of where lc cation

of a suitable site would be extremely difficult. The AQ#As in the We. t desig-

nated on the basis of expected energy-related development were not in luded

in the areas screened out on Fig. 8. Thus, the unshaded areas on Fig. 8 show



regions where air qual ity cnsidcrationr :ndicatr til hV.st cj.Jnce of locating

ain iC Witiout considering coti availability or the precise magnitude of the

center'l ;air qual ity impact . These Luinshaded :v, . should int he inteilret-i

;Ls Suit able kites, but rather ." areas biere, eavvn the l imitat ims bashaed im

air quality, additional screens could be u.sed to ,hx wire sitC-- jecsic

studies have the best chance of locating suitable sites. O'e sud additional

screen, coal availability, is described in Sec. ;. Other creens :ould in-

cl ode comSideations such as water availabilityy, whisin mtigt pro%-( a potential

li:mitation in the arid hest, terrain, and proximity 'o load centei :. In those

areas licking air quality data isce I igs. 6 and -) , uch addition. I screening

would h.ve to include the collection and interpretation of representative air

quality data.

4. a SIRtMY AN) 0D.111 Ion

'artographic screens were appl ied to areas from which llits .jC exciude-i

by legislation amid areas where suitable sites for large part iculate ,and SO,

hitters ame unl.kely. The c.ategories screened were:

.a: ional publ ic ands .

Uri-n i:ed Areas ,

Air Quality bintenance .\reas,

ilea ured T'I' air quality , and

slea Lared S), air qual i ty .

SeverAl mai a conc lus ions aere reached after the prel imina r" ;creens :

1. lTe '1% air quality screen alone could account for the -.. jority of

the areas sc reene out.

2. Although particul ate vmissions could be reduced below % SPS levels

by use of morc ef f cient controls (98.7-. removal whas ass iied in Ref. 1), the

fugitive emissions resulting from center operations such as coal handling had

not been included in the modeling ingac ts . hIence, increasing ;uart icul a te re-

mn-al frm the flux gases mi,.ht not reduce the exclusionary i:upact of poor

psurticulate a r quality.

3. Ver few areas were screened out solely on the I. is of 'o exist-

ing S02 air qu'ility or location in a specified national pull ic land.
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4. Corpliance with the 24-hour SO, ancient standard would require re-

duct ion of emissions from large RiCs to below NSPS levels. A large J I C would

need to reduce emissions below WS levels to meet the anbient constraint e ore

it could be built anywhere. A center built to meet NSPS is limited in size

by the ancient cost raint .

S. lven withoi.t cor idering the magnitude of a center's air quality

inpact or th avail..bilit of coal, a substantial portion of the nation appears

unlikely to ;rovidt, suita ile FEC sites because of the areas from which FICs

are e.clude& by le slati >n, proximity to major urbanized areas, and cxistir,

or potentia. high >vels )f particulates or sulfur dioxide.



5. W.YSIS 01 COAL ISLRVI.S

5.1 MAL. AVAIIABIL.IIY

oal reserve data way ii'ailable for caah ,olsit in the cotermino

United States. For many counties, the reserves had been ana y:ed for sulfur

content (S) and heating :alue (11). Total reserves with an S/1l ratio less than

or equ. 1 to that required by the representat ive FLCs were determined, based on

these . nalyses. Unanalyzed reserves were proportioned according to the reserve

distril ution in the state as given on Table S. For each county with reserves,

Table ( shows the total coal reserves with various minimum iualities as mea-

sured 1 y the ratio of sulfur content to heating value.

In view of the high .:osts associated with hauling coa: over long dis-

tances, only counties with reserves were screened for Fl: s .tes. 'onsiderat ion
was 1 imi ted to mine-mouth or near mine-mouth centers ut i l i: ng coal from the

site and neighboring counties. Figure 9 displays the couat es containing

coal reserves, but for large counties in the hest, the spatial resolution of

the map was inroved by including only that portion of the . owty actually

containing coal as shown by a map of United States coal fie ds.15

Coal bearing counties were eliminated from further coisiderbt ion if

they had failed to pass the prelrininary screens. Table 7 1 sts t ose counties
and the screen- they failed to pass. It was determined by ombinjag the coal
resere map and Fig. 8. Counties excluded a:: being in nationall public lands

arc not included on the table. In some cases as, for examp e, wh re a National
Park louudary divided a county, a :udgment was required a.. .o Whether to screen
out the. entire county. 1The decision generally adopted was hat if more than

50% of the county was inc luded in the excluded area, the whole county %as
screened out. 'The coal easerves of the remaining counties were subjected to

a detailed analysis, and counties with reserves that passed the -)reliminary
screen are listed on Tal le 8. Reserves in counties that were s.evened out

by the preliminary screens, however, were still considered available for ise

by ERCs in neighboring cohnities.

5.2 SCR.DUM 1OR FEC REQ IR1EN) S

The detailed analysis of reserves was carried out in two steps for each
of the twelve representative FECs. First, a county not already screened out



(fror Table 8) qas rough'y ealuated for its suitability :is a mine-mouth .- it.

Rough scre s Mare conducted on quantity an quality. Ti pass these rough
scre'ns (aid heice rTMaIin wutr cons iderat ion as a siting irea), a county hm d
to iave at least 10' of the required quantity of coal, ii. epenck-nt of sutlur

content and to have at least somne reserves of the ri-quirt\ qual ty, indepen

dent of quantity. Cotuities not satisfying both these min 1m requirements

were considered unlikely to provide suitable sites mnd we i elir iMated.

The rough screen on qutant ity was conducted conservtively by assuring
a hig' heating value of 14,501) Btu/Ib for all coal, and the values used were

ten pt rcent of :he requirements listed on Table 3. The ruugh screen on jual-

ity compre.J th' requirements on Table 3 with the available reserves on Cable

t. Ii any reserves existed with the required or better tiudl ity, the coL ity

was not screned out.

When conducted in this fashion, the rough screen could lead to an nmal ies.

For examp.c, a county could fail to pass the rough quantity screen but be

surrounded by large high-quality reserves. However, the continuity of tie
final resu: ts and several spot checks of potentially anomalous situations in-

dicated th t the rough screen did not seriously affect the general conclutsions

and did save a significant amount of time in screening coal reserves.

Second, for counties passing the rough screen, locally available reserves

were analy:ed in detail. In the last, the local area was taken to be the
county i tsel f plus cont iguous counties. here very small counties were con -

cerned, non-contiguous counties were included within the local area. Generally,

the local area included those counties within 50-60 mi of the county being
screened. In the est, contiguous counties were included Ln the local area

if one-third or more of their coal reserve area fell withi t 50-) mi of the

center of the county being screened. Limiting available r -servcs to those

close to the site county accords with preset utility sitin.; practice. Where

coal is available, about 60% of proposed fossil sites are %ithin 50 mi of the
fuel supply. 16 The total locally available reserves of various qualities
were then determined, based on the data on Table 6. For a county to pass this

detailed screen, the local area had to have an adequate reserve base of the

qual it, required by the I1.

The screen thus eliminates areas with large reserves that have too high

a sulfur content to satisfy air quality constraints. Using the S/H ratio to



measure quality automatically corrected for both sulfur content and heat ing

value. The quantity of reserves was adjusted by the statewide average heating

values given o i Table 5. Lxaminat ion of the couzity -by -county coal data showed

that any error int reduced by using !his imwthod of det cnninng the qiiant i t)

was smal l camp ared to the more precise method of correction using local heating

values. The c )nIties that passed these screens for each of the twelve repre-

sentative FECs are listed on Table 9 and mapped on Figs. 10-14, inclusive.

'Lhe shaded are is on the maps show the regions most likely to provide suitable

sites for RFCs of a given capacity and configuration, with no FGD and %.ith

80:-efficient :D. Since the S/H ratio required with no FO is 2)1 of that

required with 10% FGD, any area that is likely to provide a site for ai FEC

without FGD is also likely to provide a site for an FIC witJ 80% FGD. iDue

to the smoothing process used in making the maps, the indic..ted areas uo not

follow county boundaries precisely. The same is true, of a urse, of the

likely site areas and the differences are well within the ac curac.o imp cud
by the county-sized limit on spatial resolution. In genera., the areas indi-

cated are those to which other screens such as water ajvailaIl ility might
efficaciously he applied prior to undertaking site-specific studies. '(hey

are not recess arily areas where FEC sites exist; they are areas where colisid-

erations of ai' quality and coal availability indicate that FEC sites are

most likely.

Some id 'a of the relative difficulty of siting FECs can also be gained

by comparing tie total number of counties likely to Irovid suitable sites.

These totals are given for each state on Table 10 and must be used with some

circiuspection, as the number of counties reflects o-ly approximately the

areas irolved. However. comparison of either the maps or the totals clearly

shows t at as he capaci y of the tenter increases, 'he likely site area

dirninis es. T te advantai e of the spread-out configuration :ind the significant

increas . in ar-as likely to provide suitable sites aen FP is used are also

shown.

'veral 1 imitat ioi i were inherent in this anml ys is. Cons id. rat ion was

limited to min--mouth FE ; utilizing local coals. Ii dete lining the required

coal quality, he effects of local terrain on the center's air quality impact

were not comi6 ered. Finally, no assessment was made of ceaning or blending

local coals to achi ave the required quality.
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5.3 SLDF\RY AN!) 0)NCI LE1ONS

The Local coal rt serves of counties passing t e preliminary screens were

analyzed for quantity and quality. Areas were determined in which there at e

sufficient quality reserves for FI.Cs an' fron which 110s are not excluded I y

legislation or indicators of poor air quality.

In deTermining these areas, several conclusions regarding suitable

siting areas were reached:

1. There ire apparently no such siting areas for a large (.'0,000-N e)
basic FEC without flue gas desulfurization. .\ limit d area might prt vide

suitable sites fo' a large spread-out FIC without F; .

2. Use of the spread-out rather than the basic (compact) cet igurat ion

increases the are.i most likely to provide them.

3. areass -eight be founl for an FWC as large ;s 10,000 Mwe %%ithout

reduc :ng an -ssions below NSPS levels, provided a spri ad-out configuration

was used.

4. '.he aiea most likely to provide such sites is very sensitive to

the assumed RGD c efficiency . Certain areas in Illinois, Indiana, Ohio and

Kentucky world pass the screen-; if higher efficiencies, say 90%, were assar-d,

thus allowing ut -li:ation of cials %ith twice the S/i ratio allowed wider t ie
80-ef ficiE it FG.' assumpt ion u.ed here.



(. WFLiIAL IMPACT 01- PSi

S.1 I NTImDI K.I'10Nv1

In 1972, the Sierra Club and other environmental groups sued IPA in

x eral court for failure to promulgate regulat ions for the prevention )f the

ignifi:ant dt teric rat ion of air quality as required undcr the Cl ean Air Act.

ie cotrt ordered IPA to promulgate such regulations, which were , ublished in

cembc 1974.18 I ater, as part of the Energy Independence act i' 1975, congress

L requested to clarify congressional intent toward PSI. At prc ent, there

are proposals in U e Senate and louse* similar to EPA's promulgat-:d relulatio3

but havi'ig diiferer.t potential impacts ca FiC siting.

Ii all threat alternative approaches, significant deterioration is to be

p)3ventedI by establishing ambient air quality concentration increnents that

mv not he exceeded by major ner sources. Rather than specify m:ixinum concen-

tiation imits as :A the NAAQS, the PSD alternatives take existing air quality

as a bast and limit the additional amount, or increment, of pollution. Lach

pln alsc establish e> classes of areas to which different increments would

arily. I PA's regulation establishes three classes:

Class I - \reas that are to be kept pristine and in which
almost any deterioration would be considered
significant;

C.ass II - Areas where the deterioration nonnasly accompa-
nying moderate, well-controlled growth would not
be considered significant; and

Class III - Areas where deterioration up to the secondary
VAAQS would be permitted.

Table 11 gives the alternative increments. In addition to the constraints

inqposed by NAAQS and NSPS, an FEC's air quality impact could not exceed the

apple icablc increment. Comparison of these increments with the NAAQS and the

FEC air quality imi acts shows that the analysis just completed would appl' if

The Senat- discussion draft as of September 8, 1975, and the House discussion
draft as )f Jun, 9 1o, 1974, including Congressman Heinz's amendments of Sep-
tanber 4, 1975, were used as the basis for this cork. The actual bill ; as
of August, 1976, include substantial changes from these earlier drafts, )ar-
ticularly in reducing the number of mandatory Class I areas.



the EP.- Clas ; 111 increments were implemented nationwide and that the 2.1-!hour

increment is controlling under all alternatives.

The situation is unsettled; EPA has designated the entire nation Class

II and the congressional proposals would mandate certain national public lands

Class I. Wh ile the eventual requirements for PSD are uncertain, several

scenarios caii be used to illustrate the range of potential impacts.

u.2 SCENA!RIOS

Two c i fferent scenarios were examined:

1. I-plement in, of the EPA/Senate Clas II increment
n.,tionwiJe, and

2. [ksignat ing the areas proposed in tie Senate dis-
c ssion draft of September, 1975, a- mandatory Class I
a, d requiring the iEC to meet NSPS.

The first scenario can be made to reflect the PSI) regulation now in

effect by uL ing the EPAVSenate 24-hour SO, increment of 100 g/m3 . The poten-

tial impact of the House Class 11 increment is apprc simated, although it is

9* less tha, the PA/Senate increment.

The second scenario estimates the minimal imp:ict from mandatory Class I

areas proposed in the discussion drafts. The Senate proposal has fewer manda

:ory areas than the House proposal (see Ref. 20) and additional areas could

ne designated Class I. This scenario shows the significant impact th It Class

I desig nations could have on FEC :siting. (It should be noted tliat the final

Senate gill of Ma.c-, 1976 has reduced the number of manda ory (lass I areas

1elow tie number ,,pecified in the discussion drafts.

ffects of these scenarios were estimated only for he 50004ve FECs,

the size least constrained by coal availability and most 1 kely to pass addi-

tional screens based on factors not considered here. Since any mrea screened

out as unlikely to provide a 30'0-Mwe FEC site would be iNu ppropriate for the

larger centers as well, the limitation implies that the mi imal impacts of

he scenarios are being illustrated.
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0.3 IFPACT OF EPA/SENATE CLASS II INCREMINT

Under the first scenario, the maximum allowable 24-hour So2 impact of an

FIE is 100 pg/m3. In the previous analysis, likely site areas were determined

assuming that the maximum impact was 365 g/m3. The same procedures can be

used with changes being made at the appropriate places to reflect the increased

stringency of PSD regulation. In particular, the methodology of Sec. 3.2.2

can be used to estimate the required S/H ratios. Figure 15 and Table 12 give

the coal quality required to meet the Class II increment and are analogous to

Fig. 2 and Table 3. Note that all of the representative centers must reduce

emissions below NSPS level in order to meet the 100 pg/m3 limit. Using the
new coal quality requirements of Table 12, an analysis like that of Secs. 4

and 5 locates the most likely site counties listed on Table 9. These counties

were mapped to show the areas most likely to provide suitable FEC sites on

Figs. 16 and 17. Constraint by an ambient rather than an emission limit pro-

duces a difference between the likely site areas for the two different con-

figurations. These figures may be compared to Fig. 10 to determine the reduction

in likely siting area resulting from Class II implementation. The totals on

Table 10 present the same information numerically. Differences between either

the mapped areas or the totals indicate that the impact of requiring the Class

II rather than the Class III increment to be met could be large, especially

for the basic center.

6.4 IMPACT OF SENATE MANDALTORY CLASS I DESIGNATIONS

The Senate mandatory Class I areas proposed in the discussion draft are

shown on Fig. 18.21 They cover only a fraction of the nation and a different

analysis methodology is required to estimate their impact. The analysis deter-

mines the distance at which an FEC could cause a violation of the Class I

increment and then constructs a "buffer zone" of that width around the mandated

areas. Areas within the buffer zones probably would be unsuitable as FEC

sites and can be used to further screen the likely site areas identified in the

initial analysis.

To determine the size of the buffer zone, an extension of the results

of Ref. 1 was necessary. Both configurations of 5000-NWe FECs were modeled

using EPA's PI'MFP disper: ion model and meteorological conditions representative e

of long-range transport:
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ixing eight - 1000 m,

M ind spced - 11 nph, and
Stability Class C.

In addition to the dispersion of contaminants, the effect of 302 del osi-

tion was icluuid in the model. Under conditiors of uniform mixing, the d po -
s i t ion of 902 c m be approximated by reducing the concentration predicted l-y
a Gaus'dan dispersion model like PlffP by a factor exp(-x/C), where x is ti e
downwind distance from the source and ( is a consta:it, depei.ding on wind Tj eed,

mixing height, and the dry deposition velocity. A dry depot ition velocity of

I c'i/sc was assuned giving - 261 mi for the assumed meteorological conditions.

F igur. 19 graphs the maximum 24-hour SO, concentrat ic a versus distance

for a 5000-MNe basic FEC. Only the basic center was modelet , since both curn-

figurations :iad identical impacts within the accuracy of thu model at districts

beyond 60 miles. Leased on this figure, the EP.VSenate Class I increr ent oi

3 Ag/m3 would be violated out to 250 mi. A buffer zone of t is size around

the Senate mandatory Class I areas specified in the discussion draft would :x-

cluide ;ECs from t!e entire nation. however, PMP is not generally consider red

valid for di tanct greater than about 60 miles. As a reasonable cou'romisr
between the Limittions of the model and Fig. 19, a 100-mile buffer zone wa

chosen. This estimute was also consistent with estimates of Ref. 17, which,
by graphical extr:.polation, gave about 1 or 2 ig/m3 at 100 miles from a 100)-

Mwe power plant.

The regions excluded as FEC sites with 100-mile buffer zones around

Senate mandatory ( lass I areas are shaded on Fig. 20. These results v ere

combined curtograi hically with Fig. 10 to produce Fij. 21, which press nts areas

must likel) to provide suitable sites for a 5000-Mwe FBC that uses local co.ds,

caoplies with PS and NAAQS in the im mdiate vicinity, and is sufficiently

raroved from mandated areas to meet the Class I PSD increment. The great re-

du tion in site areas due to Class I designations is clear from a comparison

of Figs. 10 and 21 and from the reduction in the number of counties likely to

provide sites, as shown on Table 10.

Because the lmposition of the 100-mi buffer zones caused such a great

r'uction in likely siting arcs, the effect of increasing FGD efficiency to
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reduce buffer-zone size was investigated. With increased FGD efficiency, less

SO2 is emitted and the air quality impact of the center is reduced; the distance

at which th. Class I increment is violated is similarly reduced. For illustra-

tive purposes, an emission reduction of 900 was assumed. Under this assumpt ion,

centers would emit SO 2 at only 10% of the rate allowed by the NSPS. The re-

quired FGD efficiencies would be 90 and 98%, respectively, in those areas of

Fig. 10 where no FGD and 80%-efficient FGD had been assumed previously.

The analys is proceeded just as in the previous case. The dashed line

on Fig. 19 ;hows the maximum 24-hour SO2 impact when emissions (and hence

.mbiernt concentrate ions) are reduced by 90%. The buffer zone would be about

-0 miles wide. PIM'P predicted some difference in the air quality impacts

between the two configurations at this distance, but the results for the basic

(.enter were used for both as a conservative approximation well within the

accuracy of the mode.. The areas excluded by the 40-mile buffer zones are

presented on Fig. 22 and the result of combining this figure with Fig. 10

appears on Fig. 23. Some care must be exercised in interpreting this figure.

Had the entire analysis been predicated upon assumptions of 90"- and 98%-

efficient R;D, to ier quality coals and hence a larger set of likely site areas

would 'iave been f )und prior to imposition of the Class I PSD scenario. Thus,
a greater area thin shown would be likely to provide suitable sites if such

S02 removal technology were available. Figure 23 does indicate the degree of

control required in the original likely site areas if the Senate mandatory

Class I pro vision were implemented. Either comparison of Figs. 21 and 23 or

the results an Ta )le 10 show that the likely siting area is greater with the

40-mile buffer zoies than with the 100-mile buffer zone, reinforcing the

earlic- conclusion that assumptions about FGD efficiencies are critical in

screen ng for liely site areas.

6.5 M4AN MAND CONCLUIONS

[he potential impacts of the alternative approaches to PSD were illustra-

ted by looking at the restriction in likely site areas for 5000-Mwe FECs under

two scenarios. In the first, a maximum 24-hour So2 impact, less than the

1AAQ(, was asst:ri. In the second, the effect of designating certain national

i ublic lands as pristine areas was assessed. Since the second scenario prac-
l ically eliminated likely site areas, the effect of reducing emissions to 10%

of NSP: levels was estimated.
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This analysis resulted in several main conclusions about the potential

impacts of PSD:

1. The implementation of PSD regulations may well be the limiting

factor in FEC siting decisions.

2. Redesignation of an area from Class I or II to Class III increases

the potential for siting an FEC in or near that area.

3. Implementation of the set of mandatory Class I areas proposed in

the Senate discussion draft could in effect preclude siting even a 500,)-Mwe FEC.

The current (July :9 76 ) Senate and House proposals contain fewer mandatory

Class I areas than were considered in this report.

4. Flue gas desulfurization with 90-98% efficiency could substantially

reduce the impact of the Class I designations. The technological feasibilit

and reliability of FGD systems with efficiencies greater than 90% is present y

open to question.

5. Implanentation of alternative Class II limits would require FECs

to reduce emissions to below NSPS levels.

6. The likelihood of finding an FEC site in a Class II area is small

for centers of mor-c than 10,000+Mwe capacity.

7. Designation as a Class II area would not preclude the siting of

FECs in the 3,000 to 10,000-4we range, but %xuld require the use of flue gas

desul furizat ion.
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Table 1. National Ambient Air Quality Standardsa

Pollutant Averaging Time Primary Standards Secondary Standards

TSP Annual (G) 75 ug/m 3  60c g/m 3

24-hour1 260 ug/m 3  150 ug/m 3

S0 2  Annual (A) 80 ug/m 3

24-hourb 365 ug/m 3  -

3-hourb - 1300 u g/m 3

NO 2  Annual (A) 100 ug/m3  100 i g/m 3

aOnly the standards for TSP,SO2, and NO2 are given.

bNot to be exceeded more than once a year.

STo be used as a guide for achieving the secondary 24-hour standard.

(A) Arithmetic mean

(G) Geometric mean



Table 2. Maxinun Grouid Level Concentrations from FECs Compared to NAAQSa

SO2

Configuration

Maximum
Averaging Concentration

Time (ug/m3)

NO 2

Percentage
of NAAQS

(%)

Maximum
Concentration

(ug/m 3 )

Percentage
of NAAQS

(%)

Part iculat es

Maximum Percentage
Concentration of NAAS

(1.g/m3) ()

Basic

Spread-out

3 hr

24 hr

1 yr

3 hr

24 hr

1 yr

2185c

1442c

32.4

168

395

40

121

19 19 2.7

31

3.6

72

168

29.9 37

e

ee

aBased on Ref. 1 estimates fo: a 26,240-1kle center.

bBased on primary annual star.dard and 24-hour secondary standard.

Steorological conditions: Stability class B, wind speed = 4.5 m/sec,
and mixing height = 1,000 m.

Meteorological conditions: Stability class A, wind speed = 2.5 m/sec,
and mixing height = 1,000 m.

eConcentrations not given in Ref. 1 but would be lower than corresponding values for basic center.

Li-

931d
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Table 3. Coal Requirements for FECs

(A) Coal Quality

S/H (9 S/10' Btu/lb)ab

Flue Gas Desulfurization Efficiency

Basic Center Spread-out Center

Capacity (Mwe) 00 80% 0% 80%

5,000 .063c . 3 16C .063c .316c

10,000 .042 .210 .063c .316c

20,000 .021 .100 .050 .246

(B) Coal Quantity

Coal Quantity (106 T)d

Heating Value (103 Btu/lb)

Capacity (Mwe) 8 12 14.5

5,000 650 430 360

10,000 1290 860 710

20,000 2580 1720 1430

aCenter required to meet both NSPS and NAAQS.

bThese results are quite sensitive to the assumed FGD efficiency.
With 90*.-efficient FGD, coals with S/H values twice those listed
in the 80% column could be used; that is, coals with twice
the sulfur content for the same heating value.

cLimited by NSPS.

dBased on 75% capacity factor and 35-year unit lifetime.
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lable . Stringency of State Air QLuality Standards compared to VAQS

State Air Quality State Air Quality
Standards Equivalent Standards More Stringent

to X.A(S than NAAQSa
State SO2  TSP SO 2

Alabama X X
Arizona Xb X
Arkansa. X X
Califon ia X X
Colorado Xb X
Connecti cut Xb XDelaware X XC
District of Columbia Xb Xc
Florida X
Georgia Xb X
Idaho X X
Illinois X X
Indiana Xb Xc
Iowa x Xb
Kansas x Xb
Kentucky X '
Louisiana Xb Xc
Maine X X
Maryland X X
Massachusetts X X b
Michigan X X
Minnesota Xb X
Mississippi X Xc
Missouri x Xd
Montana X b X
Nebraska X
Nevada Xb
New Hampshire X
New Jersey X Xb
New Mexico X Xc
New York X X
North Carolina .,b Yc
North Dakota XC
Ohio .. Xc
Oklahoma X x

Oregon Xc
Pennsylvania x X
Rhode Island X
South Carolina X
South Dakota x Xc
Tennessee XC
Texas X
Utah X X
Vermont X
Virginia X
Washington X
West Virginia Xc
Wisconsin Xc
Wyoming X XC
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Table 4. (Contd.)

aState standards were rated more stringent than NAAQS if, for some averaging time,
the state standards required either a lesser average value or fewer periods above
a specified concentration, or if the state had standards for averaging times other
than those used in the NAAQS. States with either no standards or less stringent
standards were rated as having standards equivalent to NAAQS, since in both cases
the NAAQS would apply.

bState retains annual TSP standard equivalent to original TSP secondary NAAQS which
has been designated as a guide at the federal level.

cState retains annual and/or 24-hour SO2 standards equivalent to original SO2 secondary.
NAAQS which have been rescinded at the federal level.

dIn a portion of the state.
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table 5. Coal Reserve Averaged by Statc

Fraction of State Reservesa
Average
HeFiting Sulfur Content/Heating Value (%S/103Btu/lb)
Value

State (10 3Btu/lb) .021 .042 .050 .063c .100 .210 .246 .316

Alabama 13.0 0 0 .013 .275 .702 1 1 1
Arizona 10.5 0 0 0 0 .940 1 1 1
Arkansas 13.5 0 0 .034 .042 .680 1 1 1
Colorado 11.5 .013 .537 .632 .708 .926 1 1 1
Illinois 11.0 0 0 0 0 .085 .157 .189 .349
Indiana 11.5 0 0 0 .085 .227 .378 .445 .780
Iowa 10.0 0 0 0 0 0 0 0 .284
Kansas 12.0 0 0 0 0 0 .212 .359 .565
Kentucky 12.5 0 .068 .072 .301 .440 .501 .506 .840
Maryland 13.5 0 0 0 0 .406 .775 .929 1
Michigan 11.5 0 0 0 0 0 .766 .946 1
Missouri 11.0 0 0 0 0 0 0 .106 .109
Nbntana 8.5 0 .682 .716 .973 .988 .997 .997 1
New Mexico 12.0 0 .401 .401 .984 .988 1 1 1
North Dakota 6.5 0 .040 .052 .052 .478 .991 .991 1
Ohio 12.0 0 0 0 0 0 .213 .486 .777
Oklahom 13.0 0 .083 .083 .318 .418 .723 .725 .926
Pennsylvania 13.0 0 .001 .020 .021 .106 .798 .923 .991
South Dakota 6.5 0 0 0 0 .650 1 1 1
Tennessee 13.0 0 .025 .025 .197 .448 .749 .920 1
Tcxas 8.5 0 0 0 0 0 1 1 1
Utai 12.0 0 .765 .765 .765 .795 1 1 1
Virginaia 13.5 .002 .317 .482 .713 .922 1 1 1
Washington 8.5 0 .163 .164 .176 .836 1 1 1
West Virginia 13.5 0 .163 .265 .440 .554 .827 .876 .962
Wyoming 9.0 0 .371 .371 .455 .964 .999 .999 .999

aEntries give fraction of reserves with S/H ratio less than or equal to the
indicated values and hence are cumulative in any row.

bOnly those states having coal reserves are listed.

CMeets federal New Source Performance Standards (NSPS) without flue gas
desulfurization.
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Table 6. Coal Reserves by Sulfur Content to Heating Value Ratio

Coal Rvierves 110 Tons'
3

Sulfur Cantent/lleatini; Value (i S/10 BTIJ/:b)

.021 .042

\lab ama

Ari;: na

\rkansas

Colorado

Barbour
Blount

ioctam
Cof fee
Crensha w
Cullman
Dale
LeKalu
Fayet te
Jackson
Jefferson
.tarengo
Marion
Pike
Snelby
St. Clair
Sumter
Tuszaloosa
Walker
Xi icox
Winston

Apacne
Coconino
.Navajo

Bradley
Calhoun
Clark
Cleveland
Crawford
ballas
Franklin
Grant
Greene
Hot Spring
Jolnson
Logan
Nevada
,uach ita
Poinsett
Pope
Pulaski
Saline
Scott
Sebastian

Adams
\rapahoe
Archuleta
Boulder
Delta
Douglas
El Paso
Elbert
Fremont
Garfield
Gunnison
linerfano
Jackson
Jefferson

.100 .210

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

U
0
0
0
0
0

0
0
0
0

U

U

I)

J
0
0

J
J
U

U

I)

0
0

0

U

0
0
00

0

2
21
0

0
0

0
0
U

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

0

0
0

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

66
38
92
88

271
3
0
67
82

544
944
142
951
176

0

1
1

0
0
0
1
0

22
7

0
1
0
0
0
1
0
1
0

0
0
0

0
0
0
0
1
0
0
0
0
0

20
0
0
0
0
0
0
0
0
0

78
44
92

103
271

3
0

78
82

544
944
142
951
176

3

,-

23
41
32

1
0

i7

8
22

138
0

25
0
1
0
1

427
21

0
0
0

0
0
0
0
1
0
0
0
0
0

20
0
0
0
0
0
1
0

5

87
50
92

116
271
4
0

88
ISO
544
944
278
951
176

.246 .316

7
2

68
b8

105
32

4
1

68
22
528
351
124
63
1
3
1

157
443

53
6

0
35

294

0
0
0
0
19

3
0
0
0
0
20
0
0
4
1
0
9
4

18
340

114
65
92
151
271

5
249
U'S
157
553
944
278
951
176

10
2

98
98
150

32
5
1

97
31

802
500
124
90

3
4
1

157
688

75
8

21
35

294

0
0
0
0

28
5

55
0
0
0

139
43
0
5
1

10
13

7
18

340

123
70
92

163
271

S
249
124
180
553
944
278
951
176

10
2

98
98

150
32
S
1

97
31

802
500
124
90

3
4
1

163
688
75

8

21
35

294

0
0
0
0

28
5

55
0
0
0

139
43
0
5
1

10
13
7

18
340

123
70
92

163
271

S
249
124
180
553
944
278
951
176

10

98
9F

15
3.

9
3.

80.
50
12.

9.

16;
684

3;

29:

I
3
0
u

28
S

53
0

0
139

43
0
5
1

10
13

18
34"

123
70
92

163
271

5
249
124
180
553
944
278
951
176

.100 .210
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Table 6. (Contd.)

Coal Reservesa (10 Tons)

Sulfur ContentfIcating Value ( S/10 BTU/1b)

State Countyb .021 .042 .050 .063c .100 .210 .246 .316

Colorado
(Contd.)

Georgia

Illinois

0
0
0
0
0
0

10
1
0
0
0
0

Lake
Las Animas
Mesa
Nbf fat
Montezuma
Sbntrose
Ouray
Park
Pitkin
Rio Blanco
Routt
Weld

Long
Walker

Adams
Bond
Brawn
Bureau
Calhoun
Cass
Christian
Clark
Clinton
Coles
Crawford
Cumberland
Douglas
Edgar
Edwards
Fayette
Franklin
Fulto
Gallatin
Greene
Grmdy
Hamilton
Hancock
Henry
Jackso
Jefferson
Jersey
Kankakee
Knox
Lake
Lawrence
Livingsto
Logan
McDonough
McLean
Mtacon
Macoupin
Madison
Marion
Marshall
Menard
Mercer
Mmroe
Mmtgomery
Morgan
Moultrie
Peoria

0
701
132

2,841
19

0
410

14
62

1,067
1,052

464

U
701
132

2,841
19

482
16
62

1,067
1,994

464

0
831
239

2,841
19

203
540

18
62

1,067
1,994

464

0
831
239

2,841
19

203
706

23
88

1,067
3,664

464

322
831
239

2,841
19

203
763

25
88

1,067
3,827

464

322
831
239

2,841
19

203
763

25
88

1,067
3,827

464

322
831
239

2,841
19

203
763

25
88

1,067
3,827

464

0 0 0 0 0 0 0 0
0 0 0 0 0 0 C 0

6
0

0
1

10
0

14
0
7

38
0
0

149
S

100
3,038

0
0

40
0

207
2
0

142
1,801

14
0
0
0

76
53

0
4

36
0
0
0
0

40
124

4
1
0

34
10

0

11
0

13
0
1

18
0

26
0

13
69

1
412
275

8
184

3,038
0
0

75
0

383
4
0

142
1,801

25
0
0
0

140
98

0
7

66
0
0
0
0

74
229

8
1
0

62
19

0

13
(

it
0
1

22
0

32
0

15
84

1
412
331

10
222

3,038
0
0

90
0

461
5
0

526
1,801

31
0
0
0

169
118

0
9

80
0
0
0
0

90
276

10
1
0

75
23

0

24
0

29
0
2

41
0

59
0

28
154

1
412
611

19
410

3,038
2,031
1,991

166
627
852

10
0

526
1,801

57
95

556
0

312
218

0
16

147
0
0
0
0

165
510

18
2
0

138
43

755
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Table 6. (Contd.)

Coal Reservesa (10 Tans)

Sul fur Cantent/Heating Value (1 S/10 B'1U/lb)

State Countyb .021 .042 .050 .063c .100 .210 .246 .316

Illinois
(Contd.)

Indiana

Iowa

Per y
Putnam
Randolph
Rock Island
Saline
Sangamon
Schuyler
Scott
Shelby
St. Clair
Stark
Tazewell
Vermilion
Wabash
Warren
Washington
Wayne
White
Will
Williamson
Woodford

Clay
Daviess
Dubois
Fountain
Gibson
Greene
Knox
Martin
Owen
Parke
Perry
Pike
Posey
Spencer
Sullivan
Vandeirburgh
Vermi11ian
Vigo
Warrick

Appanoosc
Boone
Cass
Dallas
Davis
Decatur
Greene
Guthrie
Hami ltan
Hardin
hen ry
Jasper
Jeffersan
Kookuk
Lee
Lucas
'lahaska
Marian
Marshall
Man roe
%W catine

0
50

0
3
0
0
0
0

14
62
0
C)
0

24
2
0
8

84
0
0
0

126
43
2
0
0
0
0
5
0

16
2
0

164
0

1,356
0

268
412
144

0
0
0
0
0
0
0
0
0
0
0
0
0
0(
I'

0
0
0
0
0
0

0
92
0
6
0

1,971
0
0

26
114

0
0

687
45

3
0

14
156

0
903
214

184
71

3
0

289
92

0
8
0

26
4
1

273
0

2,238
0

268
538
144

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
111

0
7
0

1,971
0
0

31
137
0
0

68'
54
4
0
17

189
15

2,103
214

184
83

4
0

289
92

689
10
0
31

S
439
321

0
2,238

0
268
538
277

1,833
206

0
14
0

1,971
0
0

58
253
0

167
1 ,597

.00
7
0

31
:46
15

2,103
14

184
146
7

48
1,301

151
689

17
0

54
8

439
362

0
2,238

451
.68
434
346

0
0
0
0
0

33
13
S
9
5
1
0

49
78

3
0
0
0
3

510
0
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Table 6. (Contd.)
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Table 6. (Contd.)

Coal Rene rvesa 10 Ton)

sulfur tCtent eating Value (t S/10 BTJ/lb)

'ItAte County .021 . 42 .050 .063 .100 .210 .246 .316

Aentuckv warren 0 0 0 0 0 0 0 0
'Caitd. I aw 0 2 2 10 12 12 20

e0b'ter U 0 0 0 0 0 0 1,572
.hitev U j 0 0 45 45 45 56
. olfe 0 2 10 15 17 17 28

'hrylaid \liegaw. 0 0 0 1) 16 239 41' 415
'arret t 0 0 0 1 386 '61 566 634

"d igan sav 0 0 J 0 0 56 56 56
enesee 0 0 J 0 0 S 7
luzum 0 0 ' 0 0 0 ) 0
,agmna 0 0 u 0 0 27 2' 27
;h a1ao!ee J 0 J 0 0 2 2 2
Tuscola 0 0 0 0 0 0 20 20

tissouri \daLr 0 0 0 J 0 0 0 0
\ulrau: 0 u 0 0 0 0 58 60
Hartan 0 0 0 0 0 0 0 0
Oates 0 u u 0 0 0 442 442

0 0 0 0 0 0 29 30
Calell 0 0 0 0 0 0 14 14
sllav 0 0 0 0 0 0 0 0

,arrvll 0 0 0 0 0 3 21 21
Cass 0 0 0 0 0 0 8 8
Cedar 0 0 0 0 0 0 2 2
Charity 0 0 0 0 0 0 24 25
Clay 0 0 0 0 0 0 0 0
Dade 0 0 0 0 0 0 2 2
avtess 0 0 0 0 0 0 0 0

Grudy 0 0 0 0 0 0 3 3
Iarrisan 0 0 0 0 0 0 24 24
ienry 0 0 0 0 0 0 0 0
!ward 0 0 0 0 0 0 25 26
Jasper 0 0 0 0 0 0 7 7
Inhnanv 0 () 0 0 0 0 0 0
Lafayette 0 0 0 0 0 0 0 0
Linn 0 0 0 0 0 0 60 62
Livingsta 0 0 0 0 0 0 7
\taco 0 0 0 0 0 0 0 0
\trcer 0 0 0 0 0 0 62 61
AM roe 0 0 0 0 0 0 4 4

ont gaw rv 0 0 0 0 0 0 16 16
Noda.ay 0 0 0 0 0 0 2 2
Pettis 0 0 0 0 0 0 4 4
P'utnam 0 0 0 0 0 0 5) 52
Rails 0 0 0 0 0 0 2 2
Randolph 0 0 0 0 0 0 0 0
Ray 0 0 0 0 0 0 0 0
it. Clair 0 0 0 0 0 0 0 0
Saline 0 0 0 0 0 0 8 9
Scot 1.d 0 0 0 0 0 0 8 8
Sullivan 0 0 0 0 0 0 40 42
Vero 0 0 0 0 0 0 n 15
Worth 0 0 0 0 0 0 2 2

%Iontana ig 11om 0 38,355 38,355 38,355 38,355 38,355 38,35 38,355
Blaine 0 18 18 18 18 18 18 18
Broa&ater u 4 4 6 6 6 6
Carbon 0 0 0 0 0 735 73, 735
Cas cadc 0 0 0 0 0 0 0 309
(iouteau 0 0 0 0 0 0 P 0
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fable 6. (Contd.)

AItr vntent/i: ll I ji

State Countyb .0u.1 .042 .05 S .0t .3 100 .210 246 .3 11

cmtta Cstcr 3,t84 3,684 3,684 3.S4 3,684 3,684 3,t4
(Contd.) Dsahon U "51 "89 1,0"2 1,08' 1,099 1,099 1,: 2

H1allu 0 102 10" 146 148 150 150 13]
Fergus u 0 0 0 210 210 21]
t.arfield u 94 9b 133 13t, 137 13" 13"
(.lacier 0 1' 18 25 25 25 25 _5
.udith Ba.in i 62 GS 88 89 9) '0 I-
%cCone U 796 835 1,135 1,153 1,163 1,163 1,1t,
\eagner U 0 U 1 1 1 1 1
%Wselshell J U 3,46" 3,467 3,467 3,467 3,46" 3,4;c
Pa.der River 0 27,813 27,813 27,813 2.7,813 2-,813 27,813 27,613
Prairie 0 0 0 0 200 200 200 210
'ttch~and 0 0 U U 8"t 8"6 876 sTh
Rm-evelt 0 294 309 41) 4.'6 43o 43( 431
ilOsebud 1 0 U 0 26.264 2( ,264 26 ,264 .6,64
Sheridan 0 0 ) 454 54 454 454 454
Stillwater i 5 6 8 8 8 8 6
Treasure 889 33 1,268 1,288 1,300 1,300 1,314
Wibaux J 682 16 9'3 988 997 997 1,0u(
Yellowstae 0 403 423 574 583 588 588 59'

e bxico Col Ax J 1,381 1,381 1,381 1,381 1,381 1,381 1,381
L un1ln U 7 - - ' - 7 -
kiCnley U 364 36.4 364 364 364 364 364
t.io \rriba 0 0 U 0 8 8 8 8

Sandoval 0 0 0 U 0 52 52 52
San Juan 0 0 0 2,545 2,545 2,545 2,545 2,545
Santa re J 0 0 0 11 11 11 11
socorro 0 11 11 27 27 28 28 28
Valencia 0 0 0 0 0 0 0 0

North Carolinad

North Dakota .dais 0 0 0 0 0 163 161 103
Billings 0 43 56 56 515 1,068 1,068 1,'"
Powran 0 0 0 0 0 785 785 "85
Burke 0 0 0 1 117 11- 11 11-
Burleie 1 0 0 0 156 156 15o 156
Div.de u C 0 0 137 13" 13" 13"
11tsu 0 0 0 0 0 2,000 2,001 2, 1(
Gol len Valley 0 e 0 0 0 2'8 2'S
'rat 0 U 1 1 0 0 11. 115
Iet :inger 0 t. 0 0 0 980 980 180
'Id- my 0 1 1 1 15 15 15
%la fnzie 0 V 0 0 0 825 825 825
Mcl' a 0 (0 0 1,009 1,009 1,009 1,0)9
'lroxr 0 t 0 0 1,986 1,986 1,986 1,986
\brton 0 C 0 0 0 342 342 34.
Nbuntrail 0 1 148 148 148 148 148 148
Oliver 0 0 0 0 629 629 629
Renvile Il 0 0 0 4 8 8 8
Slope 0 93 121 121 1,112 2,305 2,305 2,326
Stark 0 V 0 0 0 1,2"5 1,275 1,:"5
Ward 0 501 501 SJ 501 501 501 5.1
William 0 0 0 0 0 1,130 1,130 1,130

ohio Athens 0 0 0 0 1,022 1,295 1,480
Bel ivnt 0 0 0 0 1,290 4,218
Carroll 0 0 0 0 298 298 "10
Coljibiana 0 0 0 0 711 758 "58
Coshocton 0 0 0 0 0 0 0 23
Gallia 0 u 0 0 0 0 0 421
(uemsey 0 1 0 0 0 1,131 1,131 1,131
Harrison 0 0 0 0 0 141 1,327 1,745



Table 6. (Contd.)

Coal Resen-esa 10 Tons)
3

Sulfur Content/Heating Value 11 S/10 BU/lb)

State Contyb .021 .042 .050 .063c .100 .210 .24b .316

Ohio Hocking 0 0 0 0 0 215 221 2.1
'Contd.) Holmes 0 0 0 0 0 0 68 :8

Jackson 0 0 0 0 0 135 354 354
Jefferson 0 0 C 0 0 0 1,695 1,695
Lorain 0 0 0 0 0 347 347 347

\'naing 0 0 0 0 0 0 0 318
,r igs 0 0 0 0 0 0 0 486
'knroc 0 0 0 0 0 100 228 364
Morgan 0 0 0 0 0 222 222 222
tuskingun 0 0 0 0 0 0 0 .
Noble 0 0 0 0 0 182 182 182
Perry 0 0 0 0 0 39 911 911
Scioto 0 0 0 0 0 1 3 3
St ark 0 (l 0 0 1 0 0 1 3
Tiscaramas 0 0 0 0 0 0 0
\ nton 0 0 0 0 0 135 135 13;
'.ishingtan 0 1 0 0 0 0 0 )
A.;Tne 0 0 0 0 0 1 3 3

3klahorra Atoka 0 1 1 5 6 11 11 :4
Cl 0 0 0 0 0 0 0 0
traig 0 0 43 43 43 43 43 2.8
Haskell 0 0 0 90 140 140 140 1-!,
Latimre 0 0 0 0 0 84 84 !4

Le Flore 0 0 0 0 298 316 316 31h
'.L.yes 0 0 0 2 2 4 4 3
%kskogee 0 0 0 0 0 0 0 )
.\owata 0 6 6 25 32 56 56 72

kfuskee 0 0 0 1 1 2 2
Okmulgee 0 0 0 0 0 125 125 12
Pit tsburg 0 0 0 0 90 157 157 15
Rogers 0 0 0 26 42 42 42 4.
Sequoyah 0 9 9 9 9 9 9
Tulsa 0 0 0 0 0 0 2 1,
Wagoner 0 0 4 4 4 4 4 1

Oregon Coos 0 1 1 1 1 2 2

Pennsylvania \llcgheny 0 0 440 440 440 902 902 90.
.rmstrong 0 0 0 0 0 645 664 1,18
Beaver 0 0 0 0 5) 402 501 50
Bedford 0 0 0 0 .8 90 90 9
Blair 0 0 0 2 2 2 19 1
Bradford 0 3 0 0 1 10 12 1
Butler 0 J 0 0 9 539 879 87
Canbria 0 0 0 0 716 1,517 1,518 1,51
Care ron 0 0 0 0 1 10 12 1
Carbon 0 0 2 2 11 88 93 9
Centre 0 0 0 0 0 230 230 23
Clarion 0 0 0 0 8 317 317 76
Clearfield 0 0 0 0 225 985 1,220 1,22
Clinton 0 0 0 0 0 19 44 4

Columbia 0 0 4 4 20 149 173 18
Dauphin 0 0 7 8 38 289 335 35
Llk 0 0 0 0 16 87 87 8
Fayette 0 0 0 ( 0 479 1,078 1,07,
Fulton 0 0 0 0 1 9 10 1
Greene 0 0 0 0 0 5,178 6,597 6,59
Iilutingdon 0 0 0 0 .;2 36 36 31
indiana 0 0 0 0 448 1,042 1,747 1,74'
Jefferson 0 14 14 14 3.5 457 457 45
Lancaster 0 0 0 0l 13 15 i8
Lawrence 0 0 9 9 48 359 415 44t
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Table 6. (Contd.)

Coal Resersa( Ton)

ul iir Citent/licat inbVal.- . -/il li/

State COulttvb .021 .042 .(50 .(63C .100 .210 .246 .316

Penn.sylv.iua L.ehanon 0 0 - 8 39 2)3 33" 3h4
IContd. Luzemc 0 1 12 13 66 49' 5'5 618

Lycoining U U U J 1 10 11 12
Nk:Kean U 0 U U 0 0 U 151
Mercer 1 0 U U 0 0 165
.Northiutc. land U 1 1s 15 " 580 671 "21
Scnuvkil. U 4 8' 91 159 3,456 3,997 4,29'
Soer-et c 0 U 5 6 1,293 1,299 1,29)
Sullivan 0 0 U 0 2 15 18 l'
ZL oga U 0 iL U 0 19 19 3j
\ criago 0 0 0 0 0 U 0 0
Wiuhingta U 0 0 U 0 3,290 3,290 3,t5S
h;, eC U U 0 2 2
Wetmorel. nd 0 0 0 0 106 765 .h5 "65

South Dakota Corson 0 0 0 0 0 3, 30 30
1ewey U 0 0 0 130 130 130 130
Harding 0 0 O 0 148 22~ 22" 227
Pe rkins 0 0 0 0 0 40 40 40
2icbacn 0 0 U 1 1 1 1 1

Tennessee Andorsi 0 0 0 55 72 100 133 133
B1edsae 0 0 0 0 4 4 20 20
Cl y 0 22 22 101 199 221 259 269
010ster 0 0 0 8 31 51 51 51
CLI iberlan( 0 1 1 6 13 22 27 30
Fcntrass 0 0 L 0 0 54) 50 50
Grndy 0 0 .4 9 9 9 9
H-Lilton 0 0 0 0 15 59 59
Nrian0 0 0 0 42 42 45 45
krgan 0 0 0 10 10 89 89 89

Ovurt o 0 0 0 0 0 0 0 12
Pickett U 0 U 0 0 0 U 0
Putnam 0 0 U 0 0 22
Rhea 0 U 0 0 13 13 13 13
kowne n4 ) 0 1 1 1 1
SCtt U U 0 46 51 5b
S uatchic 0 U U 1 0 62 62 62
Vai Buren 0 U u O 0 18 18 18
hKlnte 0 0 U 2 5 8 10 11

Texas *bi person U 0 0 0 86 86
1jielina 0 0 n 0 0 2 20 20

Ba' or 0 0 0 O U 20, 209 209
be.ar 0 0 U 0 0 62 62 62
Bo ie 0 0 t ) 0 58 -8 58
Br.czos 0 0 U 1i 0 11 11 11
Burleson 0 0 0 0 0 it 16 lb
Caldwell 0 0 0 U 0 152 152 152

0 '1 U0 17 2"

Ca-s 0 0 0 0 0 --

1Lrokee 0 0 0 G 0 44 44 44
Favette 0 0 0 0 0 108 108 108
1:r.nklin U 0 0 0 0 12 12 12
Fryestane 0 ) 0 0 0 102 102 102
Gregg 0 0 0 0 0 l 16 16
Grines 0 U 0 U 0 31 51 51
iarrison 0 O 0 0 0 124 124 124
Ienderson 0 0 0 0 0 131 151 151
lousto 0 J 0 U 0 o8 68 08
Lee 0 U 0 0 25 25 25
Lem 0 0 0 I 0 8 .8 98
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Table 6. (Contd.)

iLst Virguia

Suli

.021 .042

0
0
0
0
0
0
0
0

5
0
0

00
0
U

0

U0

L)
U

0
0
0
0
U
0
0
0
0
(1

U

U0

4
0
0
31
31

IOU
0
3s

U
21

318
14

151
374

64
0

11
0
'U

Coal Rese resa (10 Tons)

ur Caitent/Ueating 'I tlue (I S/10 BTUJ/1b _

.050 .063

0
0
0
0
0

0

0
0
0
0
0
0

0

0
87
0
4
0
0
31
31

312
458
35
0
31

351
22
183
465

0
0
0
0
0
0
U
0
0
0
0
0
0

U0
U

767
87

0
4
0
0
31
31

808
5"7
46
'3

46
351
32
183
566

.210 .246 .316

30
44

418
22
18

140
14

112
166

74
146
24

277
32
22
133

'67
87

1,035
5

1,914
152
40
41

1,077
579
231
73
65
456
45

215
310

30
44

418
22
18

140
14

112
166
74

146
?4

277
32
22

133

.100

0

0
U
0
0
0
0
0
0
0
0
0
0
0
0
0

76"
87

1,035
4
0
0
32
32

1,077
577
69
73
60

456
41

215
802

30
44

418
22
18

140
14

112
166
74

146
24

32
22

133

767
87

1,035
5

1,914
152
40
41

1,077
579
231
73
65

456
45

215
910

4' 53 88 88 88 88 88
64

0
11

(1

'I)

U

0
4

39
40

222
0
0
0

23
0

26
0

72
867
845

0
8'5
0
0
6
1

39
66

'87
0
0
0
38
0

221
0

117
867
969

64
0

11
U
'0

0
1,386

u
0

10
2

643
109

1,x'69
0
0

190
63

0
1,'1

0
195

1,903
1,.19

64
1,473

54
0

70

0
2,074

0

0
12

643
138

1,069
0
0

309
79

1,481
0

246
2,593
1,23%

64
1,473

65
194
70

645
2,448

568
201
19
4

843
205

1,071
169
.:83
i09
118
0

1,684
63
367

3,(,U
1,:35

64
1,473

65
194

70

1,077
2,448

568
201
:0
4

843
218

1,071
169
283
309
125
444

1,684
819
388

3,634
1,235

64
1,473

65
194

70

1,077
2,448

568
201

22
4

843
239

1,071
169
283
309
137
444

1,684
819
426

3,634
1,235

itate County

re xas Miadison
(Con td. ) !iarim

\CI'm

'brris
. acogdoches
f anola
Rains
z'obrtson
Rusk
Shelby
ritus
Trinity
%an .andt
Walker
stash ington
hood

\irgin ia

Carbon
Enrery
Garfield
Iron
Kane
Sevier
Uintah
Wayne

Buchanan
Dickenson
Lee
Montgomery

Pulaski
Russell
icot t
Tazewell
Ais

h.shingta Kind
Kittitas
Lew
Pierce
Fhurs to
Wh at con

Barbour
Boone
Braxton
Brooke
Ca(bll
CaLhoun
Clay
!oddridge
Favctto
G ire r
Grant
Cr enbrier
L.mcock
Harrison
Kenawha
Lawis
lincoln

" klkwb 11

767
87

1,035
5

1,914
152

soi
41

1,077
579
231
73
65

456
45

215
910

U tah



Table 6. (Contd.)

. "st Vir, niia
(Contd.

youngg

73

Coal Reservesa (10 Twns)
3

Sulfur Cantent/Hieating Value (% S/10 BTU/lb)

state Cou.ty .021 .042

tai on
Mai hall
Sias n
abi er
Min -ral
Min :o
Smo rgalia
Nic. olas
ohi
Poc hontas
PrL -ton
Put :.am
Ral-igh
Ran!olph
Roar.e
Swuners

Tay lo r
Ty 1: r

lipstiur
Way'ne
Webster
Wet:el
Wyo-ung

Alb iy
Big iom
Camn beil
Carbon
Conv rse
Cro )

I're nt
dot ,prings
Joh. an
Lin:oln
\at . nna
Par,
She -dan
iwe o'ater
llin-a
Wa." .die
Wes -i

0
0
0

26
0

1,002
0

93
0
0
0
0
0

613
4
1
0
0

13
0

79
1,045

138
962

0
0

13,901
0
0
0
0

0
1,55

0
0

5,011
0
0
0
C

.050

0
0
0
63

128
1,073

0
586

0
16

0
0

1,095
613

6

0

21
0

128
1,381
224

1,162

0
0

13,901
0
(I
0
0
68

u
],556

U
(I

,011
0
L)
0
0

.063c .lUu

0
0
0
63

176
1,163

0
1,468

0
164

0
0

1,667
745
10
4
0
38
35
0

213
1,381

372
1,641

0
0

13,901
2,223
1,636

0
52
68
0

1,556
35
29

5,226

u)

0
0

0
0
0

63
235

2,332
0

).,628
0

164
0
0

1,)95
856
13
5
0

130
44

0
268

1,381
469

1,686

k"
0

33,605
2,223
1,636

0
52
68

2,249
1,556

35
29

5,22b
4,741

0
12

0

.210

1,381
0
0
63

235
2,332
3,150
1,671

0
164
881

0
1,995

872
20
8

412
130
66

683
401

1,381
700

1,748

81
0

33,605
2,223
1,636

0
52
68

3,327
1,556

35
29

5,282
4,741

62'
12
0

1 ,381
0
0

63
235

2,332
3,150
1,671

0
164
881
148

1,995
872

21
8

412
130

70
978
425

1,381
741

1,748

81
3

33,605
2,223
1,636

0
52
68

3,327
1,556

35
29

5,282
4,741

627
12

G

1,381
3,045

110
t,3

235
2,332
3,150
1,671

414
ib4
881
148

1,?95
872

412
1:0

918
466

1,381
814

1,748

81
3

33,605
2,223
1,636

U
52
68

3,327
1,556

35

5,282
4,741

62~
12
ii

:ntries a'dicate \'serves with S/H ratio les. than o! equal
in any ro,.

to the indicated value and hence are cumnulative

b Uly thos coitic containing coal mservs : are listed.

c'.kets I. .ral Nea 'urce Perfomance Standards (NSPS hitlout flue gas dcsulfuri:ation.

6
'ocal i "--rves ini ,9iitham and Lee co,.ties less than 32 x 10 Tons. No analysis available.
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Table 7. Counties with Coal Reserves that Failed to Pass
Air Quality Screens

_Air Quality Screens
-Measured --

Concentrat icna, 1)
State CountyC Ud AQMAd TSP SO 2

Alabama Blount A -
Cullman S,A -
DeKalb S -
Jackson S,A acc
Jefferson S,A acc
Shelby Xe S,A -
St. Clair XC S,A -
Tuscaloosa X - -
Walker X S,A -

Arkansas Clark S -
Ouachita S -
Pope S,A -
Pulaski X X S,A acc
Saline X S,A -
Sebastian X S,A -

Colorado Adams X X S,A -
Arapahoe X X S,A -
Boulder X X S,A -
Delta S,A -
Douglas Xe X S,A -
El Paso X X S,A -
Fremont S,A -
Garfield X S,A -
Huerfano S,A -
Jefferson X X S,A -
Las Animas S,A -
Mesa Xf S,A -
Moffat X S,A -
Montrose S,A -
Pitkin S,A -
Rio Blanco X S,A -
Rout t f S,A -
Weld X S,A -

Illinois Bureau S -
Jackson S -
Kankakee S -
Knox S -
Lake X X S -
Macon X X - -
Madison X SA S
Menard S -
Monroe X X S -
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Table 7. (Contd.)

Air Quality Screens
Measured

Concent ra~t~ ona

State Countyc d AQMAd SO2

Illinois Peoria X X S,A acc
(Contd.) Putnam S -

Rock Island X S,A -
Sangamon X S -
St. Clair X S,A -
Tazewell X X S -
Will X X S,A acc
Woodford Xe X - -

Indiana Dubois S,A acc
Knox S,A acc
Parke S -
Vanderburgh X X S acc
Vigo X S,A acc

Iowa Hamilton S -
Keokuk S -
Lee S,A S
Marshall S,A -
Polk X X S,A acc
Scott X X S,A acc
Story S acc
Webster S -

Kansas Atchison S,A acc
Cherokee S,A acc
Cowley S,A acc
Leavenworth S,A acc
Linn S,A acc

Kentucky Boyd X S,A acc
Christian S acc
Daviess X S,A acc
Floyd S acc
Greenup X S,A acc
Hancock S,A acc
Henderson X S,A S
Hopkins S acc
Knox S,A acc
Laurel S acc
Lawrence S,A acc
Muhlenberg SA acc
Ohio S acc
Pike S,A acc
Pulaski S acc
Warren S,A acc
Whitley SA ac«
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Table 7. (Contd.)

Air Quality Screens _

Measured a

Concentrationabd AQMd TSP S02

Maryland

Michigan

Missouri

Montana

New Mexico

North Dakota

Ohio

Alleghany
Garrett

Bay
Genessee
Saginaw

Adair
Audrain
Boone
Callaway
Cass
Clay
Jasper
Nodaway
Ralls
Ray

Cascade
Custer
Richland
Yellowstone

McKinley
San Juan
Santa Fe
Socorro
Valencia

Burleigh
Morton
Stark
Ward
Williams

Belmont
Columbiana
Jefferson
Lorain
Mahoning
Monroe
Scioto
Stark
Wayne

State County

X
X

X
X
X

X

S
S

acc
acc
acc

acc
X
X

X
X

X

X

X

S,A
S,A

S,A
S,A
acc

S,A
S,A
S,A
S

S,A
S
S
S,A
S,A

S
S,A
S
S,A

S,A
S,A
S,A
S
S,A

S,A
S
S
S
S

S,A
S,A
S,A
S,A
S,A
S,A
S,A
SA
S

acc

X

X
X
X

X
X

X
X
X
X
X
X

X

SA
SA
S
acc
acc
S,A
S,A
S
acc
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Table 7. (Contd.)

State

Oklahoma

Pennsylvania

Tennessee

Texas

Virginia

Washington

Countyc

LeFlore
Mayes
Muskogee
Okmulgee
Rogers
Seqoyah
Tulsa
Wagoner

Allegheny
Beaver
Blair
Cambria
Clarion
Dauphin
Fayette
Indiana
Lancaster
Lawrence
Luzerne
Lycoming
Somerset
Washington
Westmoreland

Anderson
Hamilton
Roane

Bexar
Bowie
Brazos

Pulaski
Russell
Tazewell
Wise

King
Kittitas
Pierce
Thurs ton
Whatcom

Air ulity Screens
measured

Concentration ;,

Ad AQMAd TSP SO2

X

Xe
Xe

X
X
X
X

X

X
X
X

Xe
Xe
X

X

X
X

X
X

X

X
X

X
X
X

X
X

X
X
X

X

X

S
S
S
S,A
S
S,A

S ,A
S,A
S,A
S,A
S
S,A

S
S,A
SA
S,A
S,A

S,A
S,A

S
S,A
acc

S
S,A
acc

S ,A
S
S
S,A

S,A
S
S
S
S

acc

acc

S,A

acc
acc

acc
acc
acc

acc

acc
acc
acc
acc

acc

acc
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Table 7. (Contd.)

Air Quality Screens
Measured

d d Concentrationa b
State Countyc UA AQMA TSP S02

West Virginia Brooke X SA S,A
Cabell X S -
Fayette SA -
Hancock X SA S,A
Harrison S -
Kanawha X SA S
Marion SA -
Marshall X S,A S,A
Ohio X SA -
Putnam Xe S,A acc
Wayne X S -

Wyoming Albany SA -
Natrona SA acc

aBased on highest reading for the county in EPA's Storage and Retrieval of
Aerometric data (SAROAD) system for the most recent data year between 1972
and 1974. Siort-term concentrations are estimated from annual summary
statistics using Larsen's methods.

bA: annual violation
S: short-term violation
acc: No indications of violations in SAROAD.
-: No air quality data in SAROAD.

cOnly those counties having coal reserves are listed here. The maps displayin
the screens show additional areas which did not pass the screens, but which
did not contain coal reserves.

dAn "X" indicates that the county failed to pass the screen, that is, that
the county was in an Urbanized Area or Air Quality Maintenance Area.

eCounty within 3-4 miles of major urban core of a defined Urbanized Area but
not itself within the area.

fSpecial case A(QvAs designated in expectation of large energy-related develop-
ments.
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Table 8. Counties with Coal Reserves Passing Preliminary Screens

State County State County

Alabama Illinois
(Contd.)

Barbour
Choctaw
Coffee
Crenshaw
Dale
Fayette
Marion
Marengo
Pike
Sumter
Wilcox

Apache
Conconino
Navajo

Bradley
Calhoun
Cleveland
Crawford
Dallas
Franklin
Grant
Greene
Hot Spring
Johnson
Logan
Nevada
Poinsett

Elbert
Montezuma

Adams
Bond
Brown
Calhoun
Cass
Christian
Clark
Clinton
Coles
Crawford
Cumberland
Douglas
Edgar
Edwards
Fayette
Fulton

Indiana

Frankly in
Gallatin
Greere
Grundy
Hamilton
Hancock
Henry
Jefferson
Jersey
Lawrence
Livingston
Logan
McDonough
McLean
Macoupin
Marion
Mercer
Montgomery
Morgan
Moultrie
Perry
Randolph
Saline
Schuyler
Scott
Shelby
Stark
Vermilion
Wabash
Warren
Washington
Wayne
White
Williamson

Clay
Daviess
Fountain
Gibson
Greene
Martin
Owen
Pike
Posey
Spencer
Sullivan
Vermillion
Warrick

Arizona

Arkansas

Colorado

Illinois
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Table 8. (Contd.)

State County State County

Iowa Michigan

Missouri

Appanoose
Boone
Cass
Dallas
Davis
Decatur
Greene
Guthrie
Hardin
Henry
Jasper
Jefferson
Lucas
Mahaska
Marion
Monroe
Muscatine
Van Buren
Wapello
Warren
Bourbon
Brown
Crawford
Franklin
Nemaha
Osage

Bell
Breathitt
Butler
Carter
Clay
Clinton
Crittenden
Edmonson
Elliot
Grayson
Harlan
Johnson
Knott
Leslie
Letcher
Magoffin
Martin
McLean
Morgan
Owsley
Perry
Union
Wayne
Webster
Wolfe

Montana

Huron
Shiawassee
Tuscola

Barton
Bates
Caldwell
Carroll
Chariton
Cedar
Dade
Daviess
Grundy
Harrison
Henry
Howard
Johnson
Lafayette
Linn
Livingston
Macon
Mercer
Monroe
Montgomery
Pettis
Putnam
Randolph
Saline
Scotland
St. Clair
Sullivan
Vernon
Worth

Big Horn
Blaine
Carbon
Chouteau
Dawson
Fallon
Fergus
Garfield
Glacier
Judith Basin
Meagher
McCone
Musselshell
Powder River
Prairie
Roosevelt
Rosebud

Kansas

Kentucky
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Table 8. (Contd.)

State County State County

Montana
(Contd.)

New Mexico

North Carolina

North Dakota

Ohio

Oklahoma

Sheridan
Stillwater
Treasure
Wibaux

Colfax
Lincoln
Rio Arriba
Sandoval

Oklahoma

(Contd.)

Pennsylvania

Craig
Haskell
Latimer
Nowata
Okfuskee
Pittsburg

Armstrong
Bedford
Bradford
Butler
Cameron
Carbon
Centre
Clearfield
Clinton
Columbia
Elk
Fulton
Greene
Huntingdon
Jefferson
Lebanon
Mercer
McKean
Northumberland
Schuylkill
Sullivan
Tioga
Venango
Wayne

Corson
Dewey
Harding
Perkins
Zeibach

Bledsoe
Clay
Chester
Cumberland
Fentress
Grndy
Marion
Morgan
Overton
Pickett

Chatham
Lee -

Adams
Billings
Bowman
Burke
Divide
Dunn
Golden Valley
Grant
Hettinger
McKenzie
McLean
Mercer
Mbuntrail
Oliver
Renville
Slope

Athens
Carroll
Coshocton
Gallia
Guernsey
Harrison
Hocking
Holmes
Jackson
Meigs
Morgan
Muskingum
Noble
Perry
Tuscarawas

South Dakota

Tennessee

Atoka
Coal
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Table 8. (Contd.)

State County State County

Tennessee
(Contd.)

Putnam
Rhea
Scott
Sequatchie
Van Buren
White

Anderson
Baylor
Burleson
Caldwell
Camp
Cass
Cherokee
Fayette
Franklin
Freestone
Gregg
Grimes
Harrison
Henderson
Houston
Lee
Leon
Madison
Marion
Milam
Morris
Nacogdoches
Panola
Rains
Robertson
Rusk
Titus
Trinity
Van Zandt
Walker
Washington
Wood

Carbon
Emery
Garfield
Iron
Kane
Uintah
Wayne

Virginia

Washington

West Virginia

Wyoming

Buchanan
Dickenson
Lee
Scott

Lewis

Barbour
Boone
Braxton
Calhoun
Clay
Doddridge
Gilmer
Grant
Greenbrier
Lewis
Lincoln
Logan
McDowell
Mason
Mercer
Mineral
Mingo
Monongalia
Nicholas
Preston
Raleigh
Randolph
Roane
Summers
Taylor
Tyler
Upshur
Webster
Wetzel
Wyoming

Big Horn
Campbell
Carbon
Converse
Crook
Fremont
Hot Springs
Johnson
Lincoln

Texas

Utah
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Table 8. (Contd.)

State County State County

lyonming Park
Contd.) Sheridan

Sweetwater
Uinta
Washakie
Weston



Table 9. Counties Mst Likely to Provide Suitable FEC Sites

SO, Removal efficiency (%)

lomtyv

Choctaw
Fayette
'Lrcngo
Marion
Wilcox

hi-. %kx-tng LPA/jxnate
Class II Increavnt

5,000 We
Basic Center Spread-out Center

0 80 0 80

X X
X X
X X
X X
X x

ark-ns1 Fr-inklin
Logan

Colorado Elbert

Illinois Cass
Clark
Coles
Crawford
Douglas
Edgar
Edards
Fayette
F-ranklin
Fulton
Gallatin
Gruidy
Hamilton
Jefferson
Lawrence
Livingbton
Marshall

Morgan
Moultrie
Perry
Randolph
Shelby
Vermilion
Wabash

avne
White
Williamson

Indiana Cla-
Uaviess
Gibson

FIC Meeting NAAQS (EPA Class III) and NSPS

5,000 '1We 10,000 MVe

Basic Center Spread-out Center Basic Center Spread-out Center

0 80 0 80 u 80 0 80

X X
X X X X X X

X 1
X X X X
X x

x
X

X

?0,000 MVe

Basic Center Spread-out Center

0 80 0 81

X
X

X
X

X
X
X

X

X
X

X

X

X

X

X

X

X
X

X
X

X
X
X
X
X

X
X
X

X

X

X

X

X

X

X

X

X

X

X

X

t ite

Alabaaa



Table 9. (Contd.)

Fl:C M4eeting I.PA/Scnate
Class II Increment FEC eatingg \AAQS (LPA Class III) and NSPS

~, -20,000 Mire

Basic Center Spread-out Center Basic Center Spread-out Center Batiic Center Spread-out Center Basic Center Spread-out Center

Qn '

x
x
x

x
xX

x
x
x

x

x
x

,

Ax

x
x

x
x
x

x

x
Y

A

xx

x
x

x
x
x

x

x

X

x x x x x x x
x x x x x x x

x x
x x

x
x
x
x
\

X
x
x
x
x
x

x

x
\

x

x

Al

Greene
Pike

Sullivan
Vermillion
Warrick

Mnroe

Bourbon
Crawford

Bell
Breathitt
Rer? 1
Carter
Clay
Harlan
Johnson
Knott

Letcher
Magoffin
Martin
Mciean
.Mrgan
Perry
Ukion

Web-;ter

nIateti
Vermon

Big 1om
r-IrI.r
IuYL'* (

Fal lon
McCone

Pc.der Piver
Prairie
Rrt4 C* It
Ro 1'h i.i
1r.arwi

A

x
xx
x
x
x
x

XA
XA
X

x X
A

x x
A x
X A

X

l
C
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Table 9. (Contd.)

FEC Meeting EPA/Senate
Class II Increment
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Basic Center Spread-out Center

State Countya 0 80 0 80

Sll Removal Efficiency (B)
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Table 9. (Contd.)

SO2 Removal Ifficiency (%)
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Table 9. (Contd.)
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Table ,1. Allowable Air Quality Incranents lnder PSD Altcl-nt.ives

A- --.:ablc .Air Qaality I1n.rasnt (ug/-')

(1law I Class II Class II -

Aves aginr I PA %-nat e
Pblutant Tine Regulataon Propoal

Amual 

24 -teou a )

3- h~ur

S

24 -hour 10

S

10

I .b

I PA Sena tc I4u a L.PA 5Vna t l blouse
kiul.atL ul I'1ujWJ .11 I'' .KI I ca kui lat ion l'r)posaI Proposal

15 15 :0 80 a 40

91

'0O

10

a 183

6501300

-s

30 30 38 15 a 75

luu

16.0

7.5

1) .0

Cuss III M cn.atL l-ruboeal .

ote: Based cm Sepaber 19'5. congressional discussion drafts as sla in Ref. I, p. 5.

7P lu



Table 12. Woal cual its iel reiwxnip :ur r~ n

PAVScnato Cla> I I .ncramnta

S/Hi (: S/10 3 HMT/lb)

F1ue Gas Lesulfuri:at ion I fficiency

Basic Ccnter Spread-out Canter

2apacety (14e) 0% so% 01, 801

5,00 .023 .115 .054 .27O

10, 000 .012 .058 .027 .135

20, '00 . 00t, .J29 .014 .1168

'Coa1 jut ty reuirements are the sa as given on able 3.
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