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FOREWORD

Argomne National Laboratory was authorired by the u.S. Nuclear Regula
tory Commission in responsec to the general requirements ot the inergy Reorgan
ization Act of 1974 to study siting potent ial for o range of tossal enery
centers and to provide perspective on the relationship ot coal and nucicar
energy centers. The aim of this work is to present the results of an initial
screening for areas most likely to provide suitable Fl4 sites, not 4 defini-
tive determination of possible sites. It was incompletc at the time that
the Nuclear Energy Conter Site Survey-75 was issucd on January 19, 1470,

The report also deals with aspects of prevention of signilic.nt deter-
ioration (PSD cumrrently under legislative develojment and attemp's to brachet
possible ranges o1 legislative action. It is recognized that other criteria
might exist and hence conduce to a different sct of report conclu ions.

Should additional work on coal-fired, cnergy -center s. ing be pursued,
it would have to acknowledge the final form of requirements :or PSD.  In
addition, the assumptions un fucl transportatica by cither water or land
would need to be reexsmined in the light of ongoing cvents and changing
GCONOMIcCS .
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(DAL SUPPLY AND ALR QUALLTY LIMITATIONS
ON ROSSIL-FUELED ENERGY CENTERS

Albert E. Smith, Thomus U, Wolsko, and Richard K, Ciriilo

ABSTRACT
The cotermi »us Umited States 1s screened cn a
county -by -count» te identity areas most ] ikely
to provide sites o1l energy centers (FhUs)
utilizing local ..+ .. having capacitics between

5,000 and 20,000 Mse . Arcas eliminated as potential
sites include national public lands exciuded by
legislation, urbantized areas, Alr Quality “aintenance
Areas for particulates ard 50y, and countics where air
quality data indicate viciations of jx.rticulate or

SOz ambient standards. Tne remaining counties are
turther screened for suiltable ¢oal reserves. The

qual ity of coal required for an FiL to meet cmissions
and ambient standards is determined for sulfur content
and hcating value. Based on Burcau of Mines coal
reserve data, counties 1n areas with not enough yualit)
reserves to support an PEC are eliminated. Arcas most
likely to provide sites for FECs of 5, 10, and 20 «x

103 Mwe, in two different spatial configurations, cach
with and without fluc gas desulfurization are Jdetermined
and mapped. The possible impacts of regulations tfor the
prevention of significant deterioration arc illustrated.

EXECUTIVE: SIMMARY

"he Energy Reorganization Act of 1971 requires the Nucle .r Regulatory
Commission to con-ider rclevant alternatives when locating nossible sites for
nu.lcar energy centers. Onc alternative 1s a coal-fired fos-~1] cnergy center
(FEC). This studv assesses the cual supply and air quality .imitatiors on
suwh centers.,

An analysis methodology is developed that considers several indicators
of existing air quality and the pctential air quality impacts of FECs. The
latter are used, along with emiss in and ambient constraints, to determine
the sulfur content and heating va.uc limitations on acceptable coals. The
ap;roach taken is to screcn out a1¢as with existing negative factors and to
exunine the remaining areas for auequate coal reserves. The resu t is a
nat .onwide, county-by-county display of areas most likely to prov.de suitable
FEL. sites.



Twely - representative FICs are consider~d in the analysis. Thesc are
chosen to i ustrate the effect on likely siting arcas of the following:
clectric gor ‘rating capacity, compact or spread-cut confliguration, and
efficiency ¢ * fluc gas desulfurization (FA). Specifically, likely siting
arcas for 5 10-, and 20,000 -Mwe FILs arc determined. In making these
determinatl 8, prograes for the attainment and maintenance of National
Ambient Alr 'uality Standards (MAQS) and enforcement of emission-limiting
federal New ource Porformance Standards (NSIS) are treated. The potential
cffocts on : ting ircas of alternative approaches to the Prevent ion of
Significant eterioration (I'SD) of air quality arc also illustrited.

The §i st anuysis phase considers Fils as generic air pollution
sources and onclules that siting is unlikely in arcas with indications of
high partic.late or sulfur dioride levels. lligh short-term particulate
levels are - and 1) of fer the greatest constraint,

In €« second phasc of analys1s, the oir quality imucts ¢ the
representat. ‘e F1C: arc modeled and arcas arc identified in whic. both
the arhient nd emission standards could be met with the usc of local coals.
Figure LS-1 iresents results for the leoast-constrained case, a 000-Mwe
center witi: 80%-efticiont D, \s center capacity increases, progressively
smaller portions of thesc arcas appear likely to provide sites. * sigiificant
reduction :n site arcas Is found to occur when FGD is not used; additional
site arcas would b found if more efficient FGD wore assumed. The ana ysis
also shows :wat the likely siting arcas for the two configurations are
equivalent {ir smaller conters, but are greater for the sproad-out conters
whon capacit ' excexds T000 Mwe, The combined offect of these thrve factors
i> sufficien’ to preclude siting a 20,000-Mee FEC, unless cither V<D is
2od o1 the :enter is built 1n the spread-out configuration.

In the final analysis phase, the reduct.on in likely siting arcas under
PSD progrems is cxanined. Using the discussion drafts of Septamber, 1975, as
guides, it is doterminod that ™SD reogulationt would place more stringent
ambiont corstraints on FICs than are imposcd by the national standards. Such
prograss have not yet beon implowented, but thoy are determined to be potentially
the mont sovere restriction on likely HC siting aroas. Implemontation of the
modorate Class 11 PSDL Jamits might roquire oven small FICs to use flue gas
Jesulfurization. The analysis conclwules that the impacts of Class | or



Likely sites for 5000-Mke iiks * **» ™ fluec gas desulfurization.

g IS *reas Most lalely to "¢ < suitable D Sites



pristine ar..s extend far beyond their oporders and that scme alternatives
presertly being corsidercd for Class [ designations could preclude siting
cven :mall 'Cs un.ess RD with 905 or greater effic en¢y were used. The
lass 111 deiignation requiring air qualiwy to mret the national ambient
itandc rds g:ves the greatest range to likely FIC sites.

Jther significant limitations bevond those specified tn thi: study -
coal availability and air quality - ought to bc noted. Among the.c are
water availabilitv and proximity to load centers, conversion, cleaning, or
hlending of coal ‘'rior to combustion; transportation of coal for distances
greater than abou: 60 miles; or the cconomic recoverability of the coal
reserves. Also to be noted is that t.e air quality impacts of FICs were
¢ timat:d by scaling modiled results rather than modeling each size of
¢ nter eparately .nd th.t no account was taken of local terrain.



1. INIRODUC/ JON¥

Environment 11 and natural resource constraints recentiv have been
imposed upon the *raditional site-sclection decisions of public utilities,
whicia, together v ith the govermnental regulatory agencics, ace required to
develop detailed environmental impact statements for cach proposed site,
Concern for the consequences of nuclear power generation has led to a
particularly len, thened siting pro:ess, making considcratior of a small
number of high c pacity energy centers a reasonable alternative to considera-
tion of a large :.umber of small caracity plants.

In respons: to the increasin: difficulty in tinding a. ceptable sites
for encrgy facil -ies, Section 207 of the Fnergy Reorganiza'ion Act of 1974
directs the Nucle ir Regulatory Comnission to locate possibl: sites for
nuclear energy cuiters. fart 3a ¢! Section 207 calls for cunsideration of
other "relcvant juctors,' among wh.ch is the alternative of a fossil cnergy
center (FIC) util:zing coal as a fiel. The use of coal in n FEC also
accords with the aational goal of cnergy self-sufficicncy e pressed in
Project Independcence.

( ther work" suggests that the siting of & coal-fired “EC may be limited
by such factors .s fuel supply, environmental impact-, and -he implementation
of regu ations fi -~ the prevention of significant det«riorat on (PSD). This
report icreens ti : coteniinous United States for are:s in v .ich correlative
cons ide "ations 0! air quility and coal availability :ndicate that suitable
e sites are un kely. In addition to air quality .onstraints lased on
existin; pollutas - concentrations, the presumed air quality impa 't of VECs
are mod: led and 1 ‘ed to ueterminc the sulfur content of coal that will achieve
compl iance with : :r pollution regulations. The avaiiability of adequ :e
reserves of coal is assersed in turn to determine th. likelihoo. of f ing
a suitable site. The categorics uied as screens are

Nat wonal public lands designated by lc.islation,
Url anized .\rcas,

Ai Quality Maintenance Areas,

Pa ‘ticulatce air quality,

—
For readcr convinience, the figurts and tables have necn asscnblex. at the
back of the rex 't and both are numberev consecutively,



Sul fur dioxide air quality,
Location anl quantity of coal reserves, an.
Sulfur contnt of coal reserves.

The pctentizl impacis of PSD are also considered. Recent liivigation
has led the U.S. !nvironmental Protection Agency to promulgate periinent
regulations. How:ver, proposals to change them are being considerdd in
Congress. “he situation regarding PSD is now fluid and the regulalions
are not beiig imj lemente.; tHeir potential impact on FEC siting is con-
sidered sepiratelv from the other screens.



2. METHODVLOGY

Two techniques were employed in the screens. The f:irst was carto-
graphic; areas eliminated as potential sites were mappad and then combined
by overlaying the separate maps. The second was analytic and assessed FIC
coal requirements and coal availability. The figures and tabhles at the
back of this rejort have been particularly devised for graphic comprehension
of the complex screening processes used to identify likely and unlikely
FEC siting areas.

2.1  CARTOGRAPHIC ANALYSIS

The cartographic technique, which cuiminated in a composite of tre
scparate maps, wias used in a scries of preliminary screens to isolate areas
unl ikely to provide suit ble FEC sites. Such areas (see Secs. 4.1-4.4)
included public lands designated hy legislation, Urbanized Arcas (UAs), Air
Quality Maintenance Areas (AQMAs), and arcas where the attainment of TSP
and SO2 air qual ity standards would be jeopardized.

A map of counties with coal reserves was prcpared 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. [1om this map and the composite preliminary map, a li<t of counties
having coul reserves and most likely to provide FIC sites was prepared. The
coal res 1'ves available near these counties werc then analyzed in detajl.

1,J (DL RESERVI ANALYSIS

Pr.or to analyzing coal availability in dctail, the maximm .ulfur
content nd miniwmm quantity, both corrected fo: heating value, required by
twelve r presentative FICs were determined. Thesc deteminations assumcd
that the centers would meet national emission wl ambient standards.® [he
area sirrounding cach coun'y that passed the preliminary screens was thoen
tested to ascertain the avuilability of adequutc rescrves having the required

—
Coal with a lower sul fur content t.an indicated here woi ld be requ:red in
states with standards more stringent than the national standards, o is
the case in Wyosung, Arizona, and vow Mexico and as beiny considercd in
Montana.
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sul fur conte..t. Areas that lacked reserves of sufficient quantity or quality
were cons idc ' ed unlikely to provide FIC sites and were elimir .ted. !inally,
maps werc pr:pared of the reraining areas where coal supply :d air u ality
limitations ndicate that FI-C sites are most likely.

2.3 POTENTIAL DMPACT OF PREVENTION OF SIGNIFICANT DETERIORAT (ON (PSD)

The innacts of PSD on potential FEC sites required an ex'ension of
b» th the analytic and cartographic techniques. Under PSD regu.ations, the
a.r quality impacts of sources are required to be below cortain defined
levels, or increments of air pollution, that vary with the classification
of the affected region. The coal reserve analyvsis described above is
ecyuivalent to assuming that the least restrictive or Class 111 PSD increment
applies in the arca impacted s the FEC. As a first step in the PSD analysis,
a more restrictive, or Class [I incroment, was assumed to apply, and the
s.amne metho.ology was repeated for the smallest FEC considered (5000 Mwe),
a~ indicat.ve of the minimal potential impact of Class Il designation-.

The methodology employed to estimatc the potential impact of th. most
restrictive, or Class I, designation depended upon the fact that thes.: arcas
can exc:ude sources from places far beyond their borders. The small ncre-
ment of air pollution allowed in Class I areas coul. be violated by a FEC
miles away in an adjacent Class Il or Class IIl are:. This jossibility of
air pollution intrusion accounts for the far-reaching impact of Class I
designations. To illustrate this impact, the likely siting areus fowd above
assuming nationwide Class III designations were used as a base. The reduction
in these likely siting areas resulting from implementation of the Class |
areas in thce Senate discussion draft of September 1975* was then estimated.
These estimutes were made by constructing a 'buffer :one' about cach Class
I arca, the width of which zone was estimatxl for a 5000-Mwe FEC and chosen
to be sufficiently wide to keep the intrusion of polluted air from violating
the increment. The cxcluded areas thus obtained were then used to li it the
baseline Cla-s IIl likely site arcas. Since the large buffer zones required

- -
Current PSI» proposals in both the Housc and Senate have substantially reduced
the number »f mandatory Class 1 areas below that specified in the September
975 draf: .
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led to the exclusion of most of the promising sitc areas, a second smaller
buffer zone was estimated assuming a 905 rediction in FEC emissions. The
same methodology was then amployed with the smaller buffer zone; and arecas
most likely to provide sites for 5000-Mwe FECs were determined, assuming 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, QARACTIRIZATION OF FLus

3.1 GENERAL (HARACTERISTICS

An encrgy center attempts to utilize the advantages accruiiv to the
concentration of generating capacity in one location and the dev-lopmert of
that capacity over time by replication of a small number of idertical bhasic
units. Knowing the emission characteristics and locations of ti..- basic units
in an FEC, its air quality impract can be estimated and used to ¢otermine the
quality of coal necessary to meet air quality constraints. The q.antity of
col necessary for the center depends upon the capacity and estinited lifetime.

The NSI' Report 75-500 (Ref. 1), the principal authority focr the dis-
cussion in this section, has already developed the characteristic: of a large
26,240-Mwe FLC and estimated its air quality impacts. The center studicd
consisted of twenty-four units: eight each of 885, 1075, and 17. Mwe. n
estimating the air quality impacts, a center consistin: of twent. four Juen-
tical 1320-Mwe units was considered, representing, witi.in the aco racy ¢! the
models used, a balance between the reduced emissions and reduced |, lume 1i1-¢s
aisocinted with the smaller units. The baselinc gencrating unit was churac-
t rized by:~

Rated capacity = 1320 Mwe,

leat rate = 8970 Btw/lh,

Stack height = 800 ft (44 m,,

Stack diameter = 37 ft (11.3 m),

bhaust velocity = 46.5 ft/scc (14.2 my/sec), anld
Exhau-t tamperiture = 250°F (394°X).

The FEC actually modeled consisted of mwelve unit pu.:is of 'hese ba~ic un:ts
with a separation of only 75-100 m between mambers ¢! a uni  pair ~v tiat they
could be treated as a single source in tho model. Tinc repo 't concluded tnat
an ptimm-sized FEC might be in the 2,000-20,000-Msc range

Given tais result and our interim results for . 10,56 -Mwe '1¢," th
coat. supply and air quality limitations wore evalust.d for Is o1 5-, v,
and 20 x 10°.Mue capacities. This range extends fro: what .ight nc considered
the smallest ''‘center,” rather than s "plant,” to the ‘arges center that
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currently . opear: feasible. In addition, the effect of Jd:fferent unit loc -
ticns with n the center was assessed by considering two d:{ferent configur -
ticns (described .n Ref. 1): a basic, or compact, FIL an! a spread-out Fhi ,
shcwn 1.4 this rejort on Fig. 1.* A basic center contains the twelve unit

pairs with.n 0.8 sq mi, whercas they occupy 36 sq mi in a spread-out center.

Refe: ance | also concludes that the major air quality comstraint on
FECs is compliance with short-term S0, standards. Thus, issumptions concern-
ing the ef'icienc - of FGD are critical in characterizing “ti's. Limitations
are assessud hercun assuming that no FGD is used and the (D with 80%-remov il
efficiency will 1 available, S|02 removal technolo:y is ;resently in a state
of developrent ar 1 the eventual availability of any particu’ar degree of
control canot be determined. The 80% figure repre:.ents a rechnology that nay
rcasonably be ex] xted to be available within the t me fram: of FEC plannir:
and constniction.

In all, lir:tations werc evaluated on twelve represcniative FEUs hav. g
ditferent combin: tions of the following characteris-ics:

Center cape city: 5,000, 10,000, 20,000 Mwec.
Configurat:m: Basic (compact), spread-out.
FCD cfficicacy: 0%, 80%.

5.2 O0AL REQUIFMENTS
3.2.1 Air 'uality Limitations

An FIC must meet two scts of standards relatec to air quality, New
Source Performan. Standards (NSPS) and National Amhient Air Qual:ty Standi ds
(MAQS). Althoug: some states have more stringent vmission standards for 1 w
soLrces or more stringent ambient standards, the national standards were us «d
to give a uniform comparison across the country. The NSPS ore prom.lgated or
var ious source categories by EPA and reflect the best systen of emission re
duction, which, omsidering costs, has been adequately demonstrated. These
st:ndards a ply t: new sources only and have been promulgated for fossil-fucl-

— »
Other configurat ions more optimal from the point of view of air quality impact
ptobably ¢ ist. This report is bascd on the two configurations assumed in
Refl, ! as llustrative of the cffects of variows sp.cings of the individual
wits,
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fired s ean generators with more than 250 x 10° Btu/hr heat input. The basic
units in a coal-fired FEC would exceed this minimmm heat imput and would be
require. to meet emission limits of:

121b 502/10 Btu heat mput
010 1b partlculates/w Btu heat input, and
0.70 1b N02/10 Btu heat input.

Other NSPS applying to opacity of cmissions were not considered i Ref. 1,
nor in this report.

Even when emissions satisfy NSPS, an FEC must not cauc a violation
of the NAAQS; compliance with both scts of standards is required. The NAAQS
are given in Table 1 for those pollutants of which FECs are significant sources
and both primary and sccondary NAAQS must be met. The primary standards re-
present levels that protect human health; the secondary standards protect
against welfare cffects. Although the ambient standards do not directly limit
emissions, an atmospheric dispersion model can be used to relate emissions
to ambicnt air quality impact. The maximum allowable emissions would be those
that cause an ambient concentrations equal to the NAAQS, Such a nodeling
cffort s described in Ref., 1, and the results are scaled here to estimate
the air quality umpact of the representative FECs,

Once the maximum allowable enissions have been determined, the gualit
of coal requirad to meet these limits may be found., This quility depends
upon the ratio of the sulfur content of the coul to its heating value. Since
both these quantities vary widely among U.S. coals, the ratio was cons idered
parametrically throughout the study and the critical value required for each
represe: tative FEC was determined separately.

3.2.2 Gcd Quality and Quantity

For a 206,240-Mve FEC meeting NSPS, Ref. | found the ¢ timated maximum
air quality impacts given on Table 2.4 The metoorological conditions for the
short-term SOZ maximms are also given, and comparison of these values with
the NAAQS in Table 1 shows that the 24-hour SO, standard is ‘controlling.”
That is, even if the stringent NSIS are met, the FEC by itsc f would still
violate the ambient 24-hour S()z NAAQS bv a greater factor t! \ any other am-
bient standard. Thus, soz emissions nced to bt reduced belo: NSPS levels to
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satisiv the wibient standard. Althiough ceven this large coenter would not by
itselt cause violitions of the particulate or NO, NA\QS, the high 24-hour par-
ticul.te mar imm indicates that Fls should be cgnsidercd major particnlate
S0UICUS, .\Dz shculd offer the least constraint, assuming that emicsions are
con-rolled to NSPS levels.

Since the 2l-hour S0, standard is controlling, the (oal available for
the center must b2 of such 1 quality as to satisfv tiis ccastrati. In gcneral.s

(1b SO2 emi ted/ton of coal fired) = 38 S,

where S is the percentage of sulfur in the coal (for a coal -.utaining 2% sul -
fur, S = 2). If the heating value of the coal is H (in 10° Btu/1bh) , then a
unit meeting NSPS must have

(1b S0, emizted/10° Btuy = 38 S(Ib S, emitted/ton of coal fired)
) x (1/2000) (ton/lb)

(1/H) (1b of coal/10° Btu)

1.2 (1b S0,/10° Btu) (NSPS limit)

1032 for NSPS,

n

or, (S/H)

For cxample, for : coal with 12,000 Btu/lb (il = 12), the =ul fur content must

be 0,76% (= .0632 x 12} or less to meet NSPS.*  This S/H ritio can be reduced
as required for c¢ompliance with ambient standards, scaled for different capa-
cities, and increased to reflect increases in flue gas desulfurization efficien-
cy. Using a rolllack approach for the basic center which causes a maximum
concentration of 442 ug/m3 (sec Table 2), a reduction in coal sulfur content
by 365/1442 is re juired to meet the SOZ NAAQS. For a center with one half the
capacity, coal with twice the sulfur content could be fired without changing
the amb:ent impact, since only half as much coal is required by the smaller
center. This scoling by capacity assumes that a small center would consist

'l'hc sul fur contents of coals calculated hcre exceed those of Ref. 1 by about
5%. The use of the cmission factor 38 S ussumes that some of the sulfur in
the coal is carricd out in the hoiler bottom ash, This small effect was not
included in Ref. 1 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 SO;
standard of 260 pg/m3 must be met. This standard has heen rescinded at the
federal leve! wh'le the 365 nug/m” standard upon which this study is based con-
tinues in ef(ect,
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of the same number of units as o large center with cach 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 FiCs, would affect the air quality
tmpact. The effect of FGD efficiency is somewhat more difficult to explain.
FGD is usual ly discussed in terms of the fraction n of SO removed from flue
gases (called the "efficiency' when expressed as a percenzageJ . However,

when assessing the ambient impact, the fraction of SO2
phere is the quantity of interest. This throughput fraction is (1--). If
two centers iave the same capacity and the first has an IGD system allowing
an 5\02 throughput one-fifth that of the second, then the first center can
atilize coal with five times the sulfur content of the second and still have

escaping to the atmos-

the same ambient impact. Combining these three factors and expressing the
results mathematically:

SM)g, ;0 = 0632 x (365/1462) x (26240/C)
x (1/(1-n))
= 420/3(1-n) (3/10° Btu/1b},
wherc C = capacity or FEC (Mwe).

Similarly, for the spread-out center,

(SVH)spread-ouz = 0632 x (365/614) x (26.30/C)
x (1/(1-n))
= 986/C(1-n) (3/10° Btu/lb).

These "csults determine the maximum S/H rutio (or minimum qu.lity)
that a coal can have and still be an acceptable fuel for Fi{s. Siice the NSPS
must be satisfied s:multaneously, the maximum allowable value of &/d is
0.0032. Thesc results are p-esented graphically on Fig. 2 for bot!: configu-
rations with no FGD (n = 0) #nd with 80%-efficicent FGD (n  0.80). It s:.ould
be noted that other assumptions on the efficiency of FGD wiild les. to d.¢-
ferent allowable S/l ratios. For examplc, had S0%-efficien FGD lwen as: med,
coals with twice the S/H ratios with 80%-efficicnt FGD woulc have icen u able
in the controlled rcpresentative FECs. ‘lable 3 gives the inimmm (oal quality
that would allow each of the twelve reprvsentative FECs to comply with both
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the S0, NAWQS and NSPS.  Coals with S/H rotios less than the tabulited values
could be rired. for the representative centers, these resul's show that both
con! igurat:ons of 5}00-Mwe conter and the spread-out 10,000~ we center would
meet the arbient limits if their emissions were to comply with NSPS.  Reduc -
tior of em:ssions below the NSPS level would be necessary for the cther rejpre-
sentative centers to meet the 24-hour 502 NS,

The quantity of coal required by an FlC is inderendent of the config
uratfon an’ FD ¢ fficiency if the capacity figures are assumad to be nameplate
ratings. s in lef. ], the conter was assumed 10 have a 75%-capacity [actor
and a unit lifet me of 35 yr. A 206,280-Mwe FIC with these characte: istics
was found (o ~on.ume 177,000 T of coal per day with a heating value of 12,000
Btu/lb.b A conter om--half this size would neod only onc-half this umount
of coal, or 88,510 T/dua, If the coal had 2 heating value of only 6,100 Bti/li,
twivc as many tons per doy would be requird., lLixpressing these two ropor
tiors tn cquation for: and changing units,

Quantity of reqiired reserves * (177,000} (T/day)
» (365 (day/yr)

(35) (yr)

x (C/26240)

X (1271 x 107

1.0M(cn) (10° 1.

The required rescrves for the three ropresentative capacities are listed on
Tabl. 3 for a tyvpical Lastern coal of 12,000 Btuw/lb, a promium quality coal
of 11,500 -w/lb, and a low heating value kestern coal of 8,000 Btw/lb.

o

6
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4. PRIELIMINARY SCREINS

Once the air quality impacts and coal requirements of FI(s were deter-
mined, the screens werc conducted. Preliminary screens, independent of the
ne.gnitude >f the cxpected air quality impacts and coal requiranents, werc run
first. Thise screens eliminated areas where suitable sites for large 50, and
particulat: emitters are unlikely based on indicators of potential or measured
air qualit: probiems and areas from which FECs are excluded by legislation.

4.1 NATIONAL PUSLIC LANDS

The legislation regulating the siting of energy centers has been inter-
preted by the Nuclear Regulatory Commission as precluding the siting of FECs
in National Parks, Nationul Forests, National Monuments, and National Wilder-
ness Arcas. !igure 3 indicates the approximate extent ot 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 outlines of the national
public lands were drawn as 1dcitlized shapes rather than jrecise geographic
representations. Small enclaves within the boundaries o a park and narrow
strips of land between the scveral parcels o! a park or .ctween two different
parks were excluded from consideration as likely FIC sit-s.

4.2 URBANIZID AREAS

bue to the pollution gencrated by the activities a:sociated with high
population dersities, cities arc generaily areas with high potentiul or actual
air nollution. In particular, urbanized areas might rea.onably be expected to
experience eldvated levels of particulates or SOZ' Thus despite the fac: that
ur'an areas ae prime users of clectric power, air quali‘y considerations sug-
ge<t that a major air pollution source like an FEC not be located close to an
urhan arca.

The U.S. Burewu of the Census® has published a series cf maps of urhan-
iz-J areas in the United States. An urbanized arca (U\) is cefined as a central
city or twin cities, with a population of 50,000 or more, and the <urrounding
clisely settle: tcrritor)r.9 To screen urbanized arcas, the Rurcau of the Cen-
su. maps were ¢xamined and those counties that cont:.ined parts of .rbanized
arciis wore pla-cd on a list of countics 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 defired urbanized urea but werc
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. Figurc 4 presents smoothed outlines of the counties on this list. The
areas within these outlines are unlikely to provide suitablc sites for FEC:,
In the case of large counties (greater than about 2300 sq miy, only that por-
tion of the county within a radius of 30 mi of the central city wes included
within the area screened as unacceptable. This procedure rcfined the gross
spatial resolution resulting from screening out an entire large county hecuuse
of an urbanized area covering only a fraction of the county and hclped to keep
the spatial resolution relatively uniform across the entire country.

Detailed site-specific evaluation might indicate that an FEC could bc¢
sited even within the regions screened out on the basis of Urbanized Arcas.
However, the expected probability of finding an acceptable site in an Urban-
izedi Area iz low duc to the air pollution problems generally associated with
the .

4.3 AIR QUALITY MAINTENANCE AREAS

The federal Clean Air Act requires that states develop and inplement
State Implementation Plans to attain and maintain the National Ambient Air
Quality Standards. As part of its mandate under the Clean Air Act, the U.S.
Environmental Prctection 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 nitroven dioxide, acceptable sites for FECs would probably be very dif-
ficult to locate. Hence, such AQM\s were screened out,

Figurc 5 shows the approximate boundaries of the areas designated as
AMAs for TSP and SOZ' (A1l AQMAs for NOZ are included withlrlloAQMs for either
TSP or 502‘) These areas generally follow county boundaries.
stances, only cities or portions of a county arc included in the designated
AMM\. For counties under about 2500 sq mi the cntire county was screcned out

In some in-

ol any portion of it is part of an AMA. For six larger counties, an estimate
of the cxtent of the AQMA was made, based on the location of cities where TSP
and SO2 problems might be cxpected.
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Although no major changes arc expected, an intensive inalysis of the
designated AQMAs is being conducted by the EIA, which may risult in changes in
the AQA boundaries. Pending further study, some AQMAs in ‘ontana, North Di-
kota, Wyoming, Colorado, and Utah, indicated by special shacing on Fig. 5, have
been designated on the basis of expected energy-related deve lopment due to
available encrgy resources. As such, they were not excluden as likely IEC
sites, although they would require more detailed air qualit analyses.

4.4 MASURED AIR QUALITY

The screcens based on measured concentrations were conlucted oy comparing
measured air qguality in a county with the most stringent aplicable ambient
air qua.ity stundards. (he screens were run for TSP and SO, only, since there
are ver- few |'iaces haviig NO, air quality data and since | JCs may not be a
p1 imary source of NOZ. the sEreens were based on the sumary data for the
tl ree ycars 1972-1974 stored in EPA's Storage and Retrieval of Aerometric
Data (SAROAD) system. A county was considered unlikely to provide a suitable
site if the SARDAD data indicated a potential violation of any applicable state
01 federal ambient air quality standard. In making this assessment for a
ccunty, a conservative approach was adopted. If data from more thin one site
i1 a county was recorded in SAROAD, the most polluted site was usel to screen
the ent re county. Wher data was available from more thin ore of the three
years, the most recent year of data was used.

Understanding that the standard of comparison used in the screen wis not
wr iform across the nation is important. The NAAQS (sece Table 1} apply where
states have either no standards or less-stringent standa-ds. Stat.s can,
hcwever, have ambient standards that arc more stringent than \AAQS. Thesc¢ stan-
dards were used in the screens where they apply and the :tates are listed on
Table g 1112 For example, the annual secondary TSP standard of 6 ug/m5
ha; been designated as a guide at the federal level but las been rotained by
several states. In these states, 60 rather than 75 was used in the screen on
annual average TSP air quality. Some states also have 1 hour SO2 s tandards
and these werc included in the scicen.

Since the summary SAROAD dat. contains only unnual -averige irtormmat on,
estimates of 24-, 3-, and 1-hour voncentrations had to b mad: for comparison
with the appropriate stuandards. These estimates were male using L:rsen's
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met.hods..13 llowever, comparison with ambient standards o! estumate: made In
Larsen's methods is not a valid means for determining whether the standard
are bcing violated, for which process only actual measurcd data may be uso..
In “he air quality screens, an estimate that exceedod the most stringent i -
plicable standard was interpreted to mean that the county was unlikely to
prov ide a site for an FEC, Comparison with the standards was accurate for
the annual uverages because these averages were based on measured dita, Wen
there were indications of violations of the applicable standards for any
averaging time, a county was screencd out. Larsen's methods :hould 1ot be
used in locations lominated by single laree point sources. The SARID dat:
providas no way ot deteraining which Jdiata records came trom such arcis, How-
cver, 2ven in thes2 situations, Larsen's methods retain 1 val dity .ufficicnt
to shey the probable existence of air quality problems.

Figures o and 7, rspectively, show the results of the “SP and 30, air
qualit’ screcns. I[n the casc of counties with areas greiter than 5vv ;q mi,
the ar:a indicatin: a probable air quality problem was lycated as a « ty when
the information in SARDA) permitted such an identification, and a portion of
the county within torty iiles of that city, rather than the citire co mty, was
screencd out. A\ swoothiug process on the regions with probab.e air ualit
probleons was then used to produce Figs. ¢ and 7.

In addition, thesc figures show those areas for which diata was availible
but for which there werc no indications of air quality problems. Whcre data
was not available, there was no reason to exclude the county as a pot 'ntially
acceptable site. Thercfure, the unshaded arcas of the two figures cawnot
be eliminated as areas 1:'kely to provide FEC sites,

4.5 (OMPOSITE PRELIMINARY SCRLIN

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 50, air quality, have been combined cartographicully.

Of these, only the first where FECs arce excluded by legislation can b con-
sidered an absolute screen. The others provide indicators of where location
of a suitablec site would be extremely difficult, The AQWs in the We:t desig-
nmited on the basis of expected encrgy-related development werc not imd liled
in the arcas screcned out on Fig, 8, Thus, the unshaded areas on Fig. 8 show



regions where air quality considerations indicate the best chance of locating
an 11C without considering coal availability or the precise magnitude of the
center' air quality impact.  These wshaded a7 1 should ot be interpreted
as suitshle sites, but rather o arcas wherce, yaven the limitations basal on
air qualitv, additional screens could be used to show where site- pecitiv
studies have the best chamwe of locating suitable sites. Cne sud additional
screen, coal availability, is Jdescribed 1n Sec. 5, Gther screens could in-
<l ule considerations such as water cvailability, which might prove a potential
limitation in the arid hest, terrain, and proximity ‘o load centers. In those
arcas Jwking air quality data (see Higs. 6 and 7), uch addition: | screening
would have to include the colleviion and interpretat.on of repres.ntative air
qual ity data.

4.0 SIMMARY AND CONCLIS IONS

Cartographic screens were appliad to arcas trom which FICs ure exciuded
by legislation and arcas wherc suitable sites for large particulate and S0,
amitters aic unl.kely. The catepgories screened were: i

Na'ional public jands,
Urlamized Areas,

Air Quality Maintenance Arcas,
Mea: ured TSP air quality, and
Mea-ared SO: air quality,

Several mai: conclusions were reached after the prelimimry creens:

1. The TSt air quality screen alone could account for the . jority of
the areas s¢reenc: out.

2. Althoug particulate wmissions could be reduced below WSPS levels
by usc of more ef!:icicnt controls (98.7. removal was assumed in Ref. 1), the
fugitive emissjons resulting from center operations such as coal handling had
not been included 0 the modeling impacts. Hence, increascu particulate re-
moval from the flue gases might not reduice the exclusionary unpact of poor
particulute a r quality.

3. Ven few arcas were screencd out solely on the bo is of 001 exist-
ing 502 air qu~lity or location in a specified national public land.



1. Cowpliance with the 24-hour SO, anbient standard would require re-
Jduction of emissions from large FECs to below NSPS levels. A large I'1C would
need to reduce emissions below NSPS levels to meet the ambiont comstraint betore
it vould be built anywhere. A center built to meet NSPS is limited in size
hv the ambicent constraint.,

5. Even without corsidering the magnitude of a center's air qual ity
mpact or the avail bility of ooal, a substantial portion of the nation appeirs
unlikely to provide suitarle FEC sites because of the areas from which FECs
Jare excludes by le: slatiom, proximity to major urbanized areas, and cxisting
or potentia. high iovels f particulates or sulfur dioxide.



5. ANALYSIS OF (OAL RESERVES

5.1 (DAL AVALIABILITY

(oal reserve dat:n” wits available for cach comiv p the coterminow
United States, [or many countics, the reserves had been analyzed for sultur
conten' (S) and heating value (H). Total reserves with an 5/l ratio iess than
or equ. | to that required by the representative Flls were determined, based on
these .nalyses. Unanaly:ed reserves werc proportioned according to the reserve
distrilution in the state as given on Table 5. For cach county with reserves,
Table « shows the total coal reserves with various minimaen cualitics s mea-
sured |y the ratio of sulfur content to heating valuc.

In view of the high costs associated with hauling coa. over Jong dis-
tances, only counties with reserves were screened for Fif s.tes. Jonsideration
was limited to mine-mouth or ncar mine-mouth centers utiliz.ng coul fiom the
sitc and neighboring countics. Figure 9 displays the count.es containing
coill reserves, but for large counties in the West, the spat:al resolution of
the map was improved by including only that portion of the .ounty .ctually
containing coal as shown by a map of United States coal fic.ds.ls

Coal bearing countics were climinated from furcher considerstion if
they had failed to pass the preliminary screens. Table 7 ) .sts thcse counties
and the screens they failed to pass. It was deteimined by ombining the ooal
rescrve map and Fig. 8. Counties excludad a: being in natienmal purlic lands
arc not included on the table. In some cascs ds, for examp.c, whire a National
Park boundary divided a county, a ‘udgment was required as 'o whether to screen
out tli. entire county. Jhe decision generally adopted was that if more than
50% of the county was im luded in the excluded arca, the whole county as
screencd out. The coal reaserves of the remaining countics were subjected to
a detailed analysis, and counties with reserves that passed the »reliminary
screens are listed on Tal le 8. Reserves in counties that were scoeened out
by the preliminary screens, however, were still considercd availuble for use
by FECs in reighboring countics,

5.2 SCREINS OR FEC REQITRIMENTS

The detailed analys.s of reserves was carried out in two steps for cach
of the twelve representative FECs, First, a couity not uslready screened out



(from Tabl: 8) vas roughlv cvaluated for its suitability as 4 mine-mouth :ite.
Rouch screens woere conducted on gquantity and quality. To pass these rough
screens (aud henwe romain under consideration as a siting area), a county hal
to nave at least 10 ot the requirad quantaty of coal, itcependent of sultur
content and to have at least some reserves of the requira qual.ty, indepen
dent of quantity. (ounties not satisf{ving both theie min mal roquirements
were vonsidered unlikely to provide suitable sites and were elir inated.

The rough screen on quantity was conducted conserviatively by assuming
a hig' heating value of 14,500 Btuw/ib for all coal, and the values used were
ten pcrcent of the requirements listed on Table 3. The ough screen on qual-
ity comparcl the requirements on Table 5 with the available reserves on rable
o. [1 any rescrves cxistod with the required or be:ter guality, the couity
was not screencd out.

When conducted in this fashion, the rough screen could lead to anomalies.
For cxamplc, a county could fail to pass the rough quantity screen but be
surrounded by large high-quality reserves. However, the continuity of the
final resu:ts and several spot checks of potentially anomalous situstions in-
dicated th * the rough screen Jid not seriously affect the peneral conclusions
and did save a significant amount of time in screening coal reserves.

Second, for counties passing the rough screen, locally available ruserves
were analy:-ed in detail. In the East, the local arca was taken to be the
county itsclf plus contiguous counties. Where very small counties were con-
cermed, non-contiguous counties were included within the local area. Generally,
the local arca included those counties within 50-60 mi of the county being
screened. In the West, contiguous counties were included in the local arca
if one-third or more of their coal reserve arca fell withiay 50-¢0 mi of the
center of the county being screened. Limiting available r serves to thosc
close to the site county accords with preset utility sitin: practice. Where
coal is available, about 60% of proposcd fossil sites are within 50 mi of the
fucl sup;:tly.16 The total locally available reserves of various qualities
werc then determined, bused on the data on Table 6. For a countv to pass this
detailed screen, the local area had to have an adequate reserve buse of the
quality required by the FEC.

The screen thus climinotes areas with large reserves that have too high
a sulfur content to satisfy air quality constraints. Using the S/H ratio to
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measure quality automatically corrected for both sulfur content and heating
value. The quantity of reserves was adjusted by the statewide average heating
values given o) Table 5. Lxamination of the county-by-county coal data showed
that any error introduced by using this method of detemining the yuant ity

was smal. compired to the more precise method of correction using local heating
values. The cohunties that passed these screens for cach of the twclve repre-
sentative FECs are listed on Table 9 and mapped on Figs. 10-14, inclusive.

Ihe shaded areis on the maps show the rcgions most likely to provide suitable
sites for FECs of a given capacity and configuration, with no FGD and v.ith
805-efficient GD, Since the S/H ratio required with no FGD is 2)% of that
required with 30% FGD, any area that is likely to provide a site for an FEC
without FGD is also likely to provide a site for an FiIC witl 80% FGD. iwue

to the smoothing process used in making the maps, the indic:ted areas uc not
follow county boundaries precisely. The same is truc, of o urse, of the
likely site areas and the differences arc well within the a« curacy imposod

by the county-sized limit on spatial resolution. In yenera., the area- indi-
cated are those to which other screens such as water availal.ility might
vfficaciously he applied prior to undertaking site-spccific studies. They
are not necess irily areas where FEC sites exist; they are areas where consid-
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 srovid: suitable sites.
These totals are given for each state on Table 10 and must be used with same
circumspection, as the number of counties reflects o:ly approximately the
areas involved. However. comparison of cither the m.ps or the totals clearly
shows t at as he capaci y of the center increases, “he likcly site area
diminis es. Tie advanta;e of the spread-out configuration :nd the significant
increas - in ar-:as likely to provide suitable sites wien FG' is used are also
shown.

wveral limitatio) ;i were inherent in this ana.ysis. Considuration was
limited to min--mouth FE( 3 utilizing local coals. In dete 1iining the required
coal quality, "he effects of local terrain on the center's .air quulity impact
were not consiiered. Finally, no assessment was made of c.eaning or blending
local cosls to achie the required quality.



D d SUMMARY AND QONCEUSTONS

The tocal coal ruserves of counties passing t. ¢ preliminary screens were
analvzed for quantity and quality, Arcas were detemined in which there are
sufficient quality reserves for FECs and fron which 11Cs are not excluded 1y
legislation or indicators of poor air quality.

In determining these arcas, several conclusions regarding suitable
citing areas were reachued:

1. There ire apparently no such siting arcas for a large (J0,000-Me)
basic FEC without flue gas desulfurization. A\ limitcd aren might provide
suitable sites for a large spread-out FHC without Il .

2, Use of the spread-out rather than the bas:c (compact) con!iguration
increases the ave: most likely to provide them.

3. ‘reas uight be founl for an FEC as large us 10,000 Mwe ithout
reduc:ng em ssions below NSPS ievels, provided a spread-out configurution
was used,

4. "he area most likel> to provide such sites is very sensitive to
the assumed KOD cfficiencr. Ccrtain areas in Illinois, Indiana, Ohio and
Kentucky would piss the screens if higher efficiencics, say 90%, werce assumxd,
thus allowig ut-lization of coals with twice the S/ ratio allowed under tie
80%-efficieit FG) assumption ured here.
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. HMIIENVIAL IMPACT ¢F Psp

o1 INTRODICTION!

In 197., the Sierra Club and other environmental groups sucd LEPA in
deral court for failure to promulgate regulations for the preveution >f the
ignificant detericration of aiy quality as required under the Clean Alr Act.

.1e court ordered 1 PA to promulgate such regulations, which were ublished in
cembc: 197418
s requested to clarify congressional intent toward PSh. At prosent, therc

later, as part of the Lnergy Independence Act o 1975, dongrass

d4re proprsals in the Senate and House® similar to EPA's promulgat>d repulations
but having diiferert potential impacts cn FEC siting.

Ev all threc alternative approaches, significant deterioration .s to be
p1.venzed by establishing ambient air quality concentration increnents that
mev not he exceeded by major new sources, Rather than specify maximmm concen-
tration imits as :n the NAAQS, the PSD alternatives take existing air quality
a¢ a bas« and limit the additional amount, or increment, of pollution. Lach
plin alsc establisles classes of areas to which different incremcats would
arply. I1PA's regulation establishes three classes:

Ciass 1 - \reas that are to be kept pristine and in which
almost any deterioration would be cvonsidered
significant;

C.ass Il - Areas where the deterioration norma.ly accompa-
nying moderate, well-controlied growth would not
be considered significant; and

Ciass 111 - Areas where deterioration up to the secondan
NAAQS would be pemmitted.

Table 11 gives the alternative increments, In addition to the constraints
imposed by NAAQS anid NSPS, an FEC's air quality impact could not exceed the

applicablc increment. Comparison of these increments with the NAAQS and the
FEC air quality imjacts shows that the analysis just completed would applv if

— .
The Senat: discussion draft as of September 8, 1975, and the ilouse discussion
dra;'t as of Jung,lu, 1974, including Congressman licinz's amendments of Sop-
tamber 4, 1975,”” were used as the basis for this work. The actual bill; as
of August, 1976, include substantial changes from these carlier drafts, »ar-
ticularly in reducing the number of mandatory Class I arcas.




the LPA Clas: 1I1 increments were implemented nationwide and that the 24-hour

increment is controlling under all alternatives.

The situition is unsettled;, EPA has designated the entire nation (lass
Il and the congressional proposals would mandate certain national public lands
Class I. Wrile the cventual requirements for PSD are uncertain, severai

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

0.2 SCENARIOS
Two ¢:fferent scenarios were caiamined:

1. I-plementing of the EPA/Senate Clas: Il increment
n.tionwi.ic, and

2. Ivsignating the ureas proposed in tie Senate dis-
¢ ssion Jdraft of September, 1975, as mandatory Class 1
asd requiring the I'TC to meet NSPS.

The first scenario can be made to reflect the PSD regulition now in
effect by using the EPA/Senate 2d-hour S0, increment of 100 ug/ms. The poten-
tial impact of the !llouse Class Il increment is apprc.imated, although it is
9% less thar the . PA/Senate increment.

The second scenario estimates the minimal impict from mandatory (lass I
areas proposed in the discussion drafts. The Senatc proposal has fewer manda
tory ar=as than tiic House proposal (scc Ref. 20) and additional arecas could
oe designated Class I. This scenario shows the significant impact thit Class
[ desigiations could have on FEC siting. (It should be noted that th2 final
Senate Hill of Ma:ch, 1976 has reduced the number of manda ory (lass { areas
aelow the number :pecified in the discussion drafts.

. ffects of these scenarios were estimated only for he 5000-Mve FECs,
the size least constrained by coal availability and nmost 1 kely to pass addi-
tional screens based on factors not considered here. Sincc any 1rea screened
out as unlikely to provide a 3070-Mwe FEC site would be im ppropriate for the
iarger centers as well, the limitation implies that the mirimal impacts of

‘he scenarios are heing illustrated,
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0.3 IMPACT OF EPA/SENATE CLASS I1 INCREMENT

Under the first scenario, the maximum allowablc 24-hour SO2 impact of an
FIC is 100 ug/'ms. In the previous analysis, likely sitc areas were determined
assuming that the maximum impact was 365 pg/ms. ‘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 methodolsgy 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 Il 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 ug/ms l1imit. 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 enission 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
I1 rather than the Class II1 increment to be met could be large, especially
for the basic center.

6.4 IMPACT OF SENATE MANDATORY CLASS I DESIGNATIONS

The Senate mandatory Class I areas proposed in the discussion draft are
shown on Fig. 18.%1 They cover only a fraction of the nation and a different
analysis methodology is required to estimate their impact. The analysis deter-
mines thc 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
arcas. 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 extcnsion of the results
of Ref. 1 was necessary. Both configurations of 5000-Mve FECs were mod:led
using EPA's PTMIP disper:ion model and meteorological conditions represcntative
of long-range transport:
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Vixing height - 1000 m,
vind speed - 11 mph, and
Stability Class C.

In addition to the dispersion of contaminants, the effect of :i()2 deyosi-
tion was incluvad in the model. Under conditiors of uniform mixing, the dupo-
sition of SOZ ¢ in be approximated by reducing the concentration predicted |y
a Gaussian dispersion model like PTMIP by a factor exp(-x/f), where x is tle
Jownwind distance from the source and § is a constaat, deperding on wind | eed,
mixing height, and the drv deposition velocity. A Jry depo:ition velocity of
! cv/sxc was assumed giving | = 261 mi for the assuned metecrological conditions.

Figur: 19 graphs the maximum 24-hour SC‘. concentraticn versus distance
for a 3000-Mwe basic FIC. Only the basic center was modele., since both cun-
figurations nad identical impacts within the accuracy of the model at distinces
bevond 60 milcs. Dascd on this figure, the EP\/Senate Class [ increrent o!

5 ug/ms would be violated out to 250 mi. A buffer zone of t:iis size around
the Scnate mandatory Class [ areas specified in the discussion draft would 2x-
clude “ECs from the centire nation. However, PTMIP is not generally considored
valid for distance greater than about 60 miles. As a reasonable compromisc
between the Limitiitions of the model and Fig. 19, a 100-mile buffer 2ine wus
chosen. This estimdte was also consistent with estimates ot Ref. 17, which,
by graphical extr.polation, gave about 1 or 2 ug_/m3 at 100 miles from a 100)-
\ive power plant.z'

The regions excluded as FEC sites with 100-mile buffcr zones around
Scnate manditory (lass | areas are shaded on Fig. 20, These results wvere
combined curtograjhically with Fig. 10 to produce Fiy. 21, which pres.nts areas
most likely to provide suitable sites for a 5000-Mwe FEC that uses loval co.ls,
conplies with NSPS and NAAQS in the immediate vicinity, and is sufficiently
rcroved from mandated arcas to mcet the Class | PSD increment. The great re-
Jduction in site arcas due to Class [ 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 imposition of the 100-mi buffer zones caused such a great
reduction in likely siting arca, the effect of increasing FGD efficiency to
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reduce buffer-zonc 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 [ increment is violated is similarly reduced. For illustra-
tive purposes, an cmission reduction of 900 was assumed. lnder this assumption,
centers would emit SO2 at oniy 10% of the rate allowed by the NSPS. The re-
quired FGD cfficicncies would be 90 and 98%, respectively, in those areas of
rig. 10 where no iGD and 80%-efficient FGD had been assumed previously.

The .;nalysis proceeded just as in the previous case. The dashed line
on Fig. 19 shows the maximum 24 -hour 502 impact when emissions (and hence
.mbiert con:entrat:ons) are reduced by 90%. The buffer zone would be about
~0 miles wide. PDMIP predicted some difference in the air quality impacts
letween the two configurations at this distance, but the results for the basic
center vere used {or 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 lig. 23. Some care must be exercised in interpreting this figure.
Had the entire apalysis been predicated upon assumptions of 90%- and 98%-
efficient RD, lorer quality coals and hence a larger set of likely site areas
would 1ave heen {»nd prior to imposition of the Class I PSD scenario. Thus,
a greater arca th.n shown would be likely to provide suitable sites if such
SaO2 removal technlogy were available. Figure 23 does indicate the degrec of
control required .n the original likely site areas if the Scnate mandatory
Class I provision were implemented. Either comparison of Figs. 21 and 23 or
the rcsults on Tasle 10 show that the likely siting area is greater with the
40-mile bufifer zoies than with the 100-mile buffer zone, reinforcing the
earlie- conclusicn that assumptions about FGD efficiencies arc critical in
screen ng for lilely site areas.

6.5 SUMMARY AND CONCLUSIONS

The potential impacts of the altermative approaches to PSD were illustra-
ted by looking at the restriction in likely site areas for 5000-Mwe FECs under
two sccnarios. In the first, a maximum 24-hour SOZ impact, less than the
‘lAAQS, was assumnd. In the second, the effect of designating certain national
jublic lands as pristine areas was assessed. Since the second scenmario prac-
tically eliminatcd likely site areas, the effect of reducing emissions to 10%
of NSPS levels was estimated.
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This analysis resulted in several main conclusions about the jotential
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 1l to Class III increasas
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 5000-Mwe FEC.
The current (July :976) Scnate 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 feas:bilit
and reliability of FGD systems with efficiencies greater than 90% is present y
open to question.

5. Implementation of alternative Class Il 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 more thar 10,000-Mwe capacity.

7. Designazion as a Class II area would not preclude the siting of
FECs in the 3,000 to 10,000-Mwe range, but would require the use of flue gas
desul furization.
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Fig. 4. Screen for Urbanized Areas (UAs)
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Areas where SAROAD data indicates poor particulate air quality and where suitable FLU sites are unlikely.
Arcas where S\ROAD data indicates acceptable air quality.
Arcas with no available TSP data in SAROAD.
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Fig. 6. Screen for TSP Air Quality



Arcas where SARDAD data indicates poor S0, air quality and where suitable FEC sites are unlikely.
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Fig. 13. Areas Most Likely to Provide Suitable Sites for 20,000"
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With no FGD.

m With 80% FGD.

Fig. 16. Areas Most Likely to Provide Suitable Sites for 5000-Mwe Spread-out
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With no FGD, none.
with 80%-efficient FGD.

Fig. 17. Areas Most Likely to Provide Suitable Sites for 5000-Mve
Basic FECs Complying with the EPA/Scnate Class II Increment




Notes:

1. The locations and
relative sizes of very small
areas are indicated by dots.

2. Based on Ref. 21 that uses the
September 1975 Senate discussion

draft.

The final bill has reduced

the nuober of mandatory Class 1

areas.

Fig.

18.
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Senate Mandatory Class I Arcas
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'Lj Precluded arca assuming cmissions reduced to 10% of NSPS (40-mile buffer zone).
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Note:
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of September 1975. The final ‘ =
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mumber of mardatory Class I
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Fig. 22. Areas Possibly precluded from Siting 5000-Mwe FECs with the
Senate Mandatory Class I Designations and Reduced Emissions
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Ny With 90%-efficient FG.
V7] With 98%-efficient FGD.

Note:

Eased on discussion draft of
September 1975. The final bill
of March 1976 reduced the raumber
of mandatory Class I areas.

Fig. 23. Areas Most Likely to Provide Suitable Sites for S000-Mwe FECs
with Reduced Emissions and Senate Mandatory Class [ Designations
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Table 1. National Ambient Air Quality Standards?

Pollutant Averaging Time Primary Standards Secondary Standards
TSP Amual (G) 75 ug/m3 60° ng/m3
thl-hourh 260 pg/ml 150 ug/m3
S0, Annual (A) 80 ug/m3 -
24-hour? 365 ug/m3 -
3-hour” i 1300 ug/m3
NO, Annual (A) 100 pg/m? 100 ug/m?

b

“Only the standards for TSP,SO,, and N0, are given.
Not to be exceeded more than once a year,

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

(A) Arithmetic mean
(G) Geometric mean



Table 2. Maximm Ground Level Concentrations from FECs Compared to NAAQSY

S0, NO, Particulates
Maximum Percentage Maximum Percentage Maximum Percentage
_ Averaging Concentration of NAAQS  Concentration of NAAQS  Concentration of NAAQS
Configuration  Time (ug/m?) (%) (ug/m3) (%) (vg/m3) (3)
Basic 3 hr 2185° 168 . ] : T w
24 hr 1442 395 - - 121 81
1yr 32.4 40 19 19 2.7 3.6
Spread-out 3 hr 9317 72 - -
24 hr 6144 168 - - e :
1yr 29.9 37 e - e -
3Based on Ref. 1 estimates for a 26,240 Mve center.
bBased on primary annual standard and 24-hour secondary standard.
c'Mateorological conditions: Stability class B, wind speed = 4.5 m/sec,
and mixing height = 1,000 m.
d!\bteorological conditions: Stability class A, wind speed = 2.5 m/sec,
and mixing height = 1,000 m.

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

65
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Table 3. Coal Requirements for FECs

(A) Coal Quality
S/H (% S/10° Btw/1b)2»P

Flue Gas Desulfurization Efficiency

Basic Center Spread-out Center
Capacity (Mwe) 0% 80% 0% 80%
5,000 063° 316" .063° .316°
10,000 042,210 .063° .316°
20,000 .021  .100 .050 .246

(B) Coal Quantity
Coal Quantity (10¢ T)9

Heating Value (10° Btu/1b)

Capacity (Mwe) 8 12 14.5
5,000 650 430 360
10,000 1290 860 710
20,000 2580 1720 1430

3Center required to meet both NSPS and NAAQS.

b‘l‘hese results are quite sensitive to the assumed FGD efficiency.
With 90%-efficient FGD, coals with S/H values twice those listed
in the 80% colum could be used; that is, coals with twice

the sulfur content for the same heating value.

“Limited by NSPS.
sed on 75% capacity factor and 35-year unit lifetime.
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lable «. Stringency of State Air Quality Standards uvompared to NAQD

State Air Quality State Alr Quality
Standards lquivalent Standards More Stringent
o NWS ., than NAAQSa
State TSP~ SO: TSP 50,
Alabamu X X
Arizona
Arkansax X
Califorria
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Idaho
I1linois X
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts X X
Michigan X
Minnesota
Mississippi
Missouri X
Montana X
Nebraska X
Nevada
New Hampshire
New Jerscy X
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma X
Oregon
Pennsylvania X
Rhode Island
South Carolina X
South Dakota
Tennessee
Texas X
Utah X X
Vermont
Virginia X
Washington
West Virginia
Wisconsin
Wyoming
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Table 4. (Contd.)

a

b

C

d

State 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.

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

State retains annual and/or 24-hour SO, standards equivalent te original SOz secondary
NAAQS which have been rescinded at the federal level.

In a portion of the state.
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wuble 5. Coal Reserves Averaged by State
Fraction of State Reserves®
Avcrage
Hsgting Sulfur Content/Heating Valuc (35/10°Btu/1b)
alue

Stateb (10°Btu/ib)  .021 .042 .050 .063° .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
Arkansas 13.5 0 0 .034 .042 .680 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
Towa 10.0 0 0 0 ] 0 0 0 . 284
Kansas 2.0 0 0 0 0 0 212 359 565
Kentucky 12.5 0 .068 .072 .301 .440 .501 .506 .84C
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
Montana 8.5 0 .68 .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
Chio 12.0 0 0 0 0 0 213 .486 .777
Oklahoma 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
Texas 8.5 0 0 0 0 0 1 1 1
Utah 12.0 0 .765 .765 .765 .795 1 1 1
Viiginia 13.5 002 ,317 .48 .713 .922 1 1 1
Wasliington 8.5 0 .163 .164 .176 .836 1 1 1
West Virginia 13.5 0 .163 .265 .440 ,554 .B27 .876 .962
Wyoming 9.0 0 371 .371 .455  .964 ,999 .999 ,999

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

b

“Meets federal New Source Performance Standards (NSPS) without flue gas

desul furization.

Only those states having coal reserves are listed.
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Table 6. Coal Reserves by Sulfur Content to Heating Value Ratio

: a , 8
Coal Reserves™ (10 Taons!

3
Sul fur Content/ilcating Value (8 S/10 BTJ/:b)

state county” .21 042 050 0635 100 210 240 316
\labama Barhour U ] U 3 7 10 10 1o
Blount U o a 2 2 2 2 2
hoctaw 0 y 1 A 68 98 98 98
Coffee 0 0 1 33 b8 98 98 g%
Crenshas 0 U 7 41 105 150 150 15
Cullman 1] U 0 2 i 32 32 3.
Dale 0 [ 0 1 4 5 5
lekalo 0 [t} ¢ ¢] 1 1 1
Fayette 1] i} 1 27 68 97 97 9
Jackson 0 0 0 8 22 31 i 3
Jefferson U ] 22 22 528 802 802 80,
»arengo 0 ¢ ? 138 351 $00 500 S0
Marion 0 0 0 0 124 124 124 12.
Pike 0 0 1 25 63 J0 g0 9.
sne lby 0 U 0 0 1 3 3 '
St, Clair U 0 0 1 3 4 4
sunter ¢ 0 0 0 1 1 1 .
Tuszaloosa g 1 1 1 157 157 163 16
iWalker v 0 0 127 443 688 688 681
Wilcox 0 0 i 2 53 75 75 T
Winston 0 1] 0 s 6 8 8 k!
Arizona Apacne 0 0 0 0 0 2zl 21 P
Coconino 0 0 0 0 35 35 .1 3
Navajo ; 0 0 v 294 294 294 24l
Arkansas Bradley u 0 0 0 0 0 0 )
Calhoun u 0 0 0 0 0 i} )
Clark ] 0 0 0 0 0 0 N
Cleveland U 0 0 0 0 0 0 i}
Crawford 4 0 1 1 19 28 28 28
liallas i 1] 0 0 3 5 5 5
Yranklin U 0 0 0 0 55 55 83
Grant J 0 0 0 0 0 ¢ [V}
Greene J 0 0 0 a 0 a 4]
Hot Spring J 0 0 0 0 0 0 0
Jdinsan J 0 20 20 20 139 139 139
Logan J 0 0 0 0 43 43 43
Nevada 9 0 o 0 0 0 0 0
Aduachita ) 1] 0 0 4 S 5 5
Poinsett 0 0 0 0 1 1 1 1
'ope J 0 0 0 0 10 10 10
Pulaski 0 0 0 1 9 13 13 13
Saline J ] 0 0 4 ? 7 &
Scott ] 0 0 0 18 18 18 18
Sehastian J 0 0 5 340 340 340 34n
tolorado Adams 2 66 78 87 114 123 123 123
Arapahoe 1 18 44 50 65 i 70 70
Archuleta H 92 92 2 92 92 92 92
Boulder 2 88 103 116 151 163 163 163
Delta 213 271 271 27 2n 271 271 271
Doug 1as v 3 3 4 S 5 5 5
¥1 Paso 0 0 0 i 249 249 249 249
L:lbert 2 67 78 88 115 124 124 124
Fremont 0 82 82 150 157 180 180 180
tarfield 0 544 544 544 553 553 553 553
Gunnisen 0 944 944 944 944 944 944 944
luerfano 0 142 142 278 278 278 278 278
Jacksan 0 951 951 951 951 951 951 951
Jefferson u 176 176 170 176 176 176 176



Table 6. (Contd.)

6
Coal Reserves?® (10 Tons)

k]
Sulfur Cantent /Heating Value (% $/10 BTU/Ib)

b d

State County 021 042 050 ,063 . 100 210 .246 3L
Colorado Lake Q 0 ] a 0 322 R 322
{Contd.) Las Animas 0 701 701 831 811 831 831 831
Mesa 0 132 132 2 239 239 239 239
Moffat ] 2,841 2,841 2,841 2,841 2,84] 2,841 2,841
Montezuma 0 19 1y 19 19 19 18 19
Mont rose 0 0 J 203 203 203 203 203
Ouray HH 410 482 340 706 763 763 763
Park 1 14 1o 18 23 2 25 25
Pitkin i] 62 62 62 88 88 a8 88
Rio Blanco 0 1,067 i,067 1,067 1,067 1,067 1,067 1,067
Routt 0 1,052 1,994 1,994 3,064 3,827 1,827 3,827
Weld 0 464 464 464 464 464 LLE] 464
Georgia Lang 0 ] n 0 0 0 ¢ 0
Walker 0 0 0 0 0 0 C 0
[1linois Adams 0 0 0 a 6 11 12 24
Band G 1] il 0 0 1] C 0
Brosn 0 0 J 0 7 13 e 29
Bureau 1] i} J U 0 0 G 0
Calhoun 0 0 ) 0 1 1 1 2
Cass 0 [ J 0 10 18 22 4]
Christian 0 0 J 1] 0 0 0 0
Clark 0 0 J ] 14 26 2 59
Clintan 0 0 Q 0 0 0 0 0
Coles 0 0 0 0 7 13 15 28
Crawford 0 9 ] 0 38 69 84 154
Cumberland 0 0 0 1] ] 1 1 1
Douglas 0 0 ] 0 0 412 412 412
Edgar 1] 7] Q 0 149 278 131 611
Edwards 0 0 U 0 S 8 10 15
Fayette 0 ) 0 0 100 184 222 410
Franklin Q 0 J 0 3,038 3,038 3,038 3,038
Fultan 0 0 ] 0 0 0 ) 2,03
Gallatin 1] 0 0 0 0 0 a 1,991
Greene 0 a 9 0 40 75 90 166
Grundy 0 0 0 0 0 0 0 627
Hami 1ton 0 0 0 ] 207 383 461 852
Hancock 0 0 0 0 2 4 3 10
Henry 0 0 0 0 1 0 G 0
facksan 0 0 1] [t 142 142 526 526
Jefferson 0 0 0 0 1,801 1,801 1,801 1,801
Jersey 0 0 g 0 14 25 31 57
Kankakee 0 0 0 U ] 0 0 95
Knox [ 0 0 ¢ 0 0 0 $56
Lake 0 9 0 ¢] 1] 0 Q 0
Lawrence 0 0 0 ] 76 140 169 2
Livingston 0 0 0 0 53 98 118 218
Logan 0 0 0 0 1] 0 0 0
McDanough 0 0 0 0 4 ? 9 16
Mclean 0 0 v 0 36 66 80 147
Macon 0 0 ) 0 0 0 0 0
Macoupin ] 0 0 o 0 0 0 0
Madison 0 0 0 0 0 0 0 0
Marion 0 0 0 0 0 0 0 0
Marshall 0 0 0 0 40 74 90 165
Menard 0 0 0 0 124 229 276 510
Mercer 0 ] ¢ ; 4 8 10 18
Manroe 0 0 0 0 1 1 1 2
Mt gome ry 0 0 0 0 0 0 0 0
Morgan 0 0 0 0 Y} 62 75 138
Moultrie 0 ] 0 0 10 19 23 13
Peoria 0 0 0 0 0 0 0 755
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Table 6. (Contd.)

3
Coal Reserves? (10 Tons)

Sul fur Cantent/Heating Value (% 5/10, BTU/1lb)

State Comtyb .021 ,042 .050 063 .100 .210 L2486 316
Illinois Perry H 0 0 0 0 0 a 1,833
(Contd.) Puman ] 0 0 0 50 92 111 206
Randolph 0 0 0 Q 0 0 0 0
Rock Island 0 0 0 0 3 6 7 14
Saline 1] 0 0 0 0 0 1} 0
Sangamm 1] 0 0 0 ] 1,971 1,971 1,971
Schuyler ¢ 0 0 0 0 0 0 0
Scott U 0 0 0 0 \] 2 0
She lby i 0 0 0 14 26 3 58
St. Clair 1] 0 0 ) 62 114 137 253
Stark ] 0 0 0 0 0 0 0
Tazewell ¥} U] 0 0 h] 0 0 167
Vermilion o 0 0 0 0 687 68" 1,097
Wabash 0 0 0 0 24 45 54 .00
Warren 0 0 0 0 2 3 4 7
Washington 0 0 0 0 0 0 U 0
Wayne 0 0 D 4] 8 14 12 )|
White 0 0 0 0 84 156 188 346
will 0 0 0 0 4} 0 15 15
Williamson 0 0 0 0 0 903 2,103 2,103
Woodford 0 0 i 0 0 214 213 14
Indiana Clay 0 0 0 0 126 184 184 184
Daviess 0 0 0 16 43 71 83 146
Dubois 0 0 0 1 2 3 4 7
Fountain 0 0 0 0 0 0 0 48
Cibsan 0 0 0 0 0 289 289 1,301
Greene 0 0 0 0 0 92 92 151
Knox v 0 0 ] 0 0 689 689
Martin 0 0 0 : 5 B 10 17
Owen 0 0 0 0 1] 0 0 ]
Parke 0 0 0 6 16 26 b1 54
Perry 0 0 0 1 2 4 5 8
Pike 0 0 0 0 1] 1 439 439
Posey 0 0 0 61 164 7% 121 562
Spencer qQ 0 0 0 0 0 0 1]
Sullivan 0 0 0 544 1,3% 2,238 2,238 2,238
\anderburgh 0 0 ] 0 0 0 0 451
Vermillion 0 0 0 268 268 268 268 268
Vigo 0 0 0 0 412 S38 518 134
Warrick 0 0 0 144 144 144 217 46
lowa Appanoose¢ 0 0 0 0 0 0 0 0
Boone 0 0 0 0 0 0 0 0
Cass 0 ] 0 0 0 0 0 0
Dallas 0 0 0 0 0 0 0 0
Davis 0 0 0 0 0 0 0 0
Decatur 0 0 C 0 0 0 0 13
Greene 0 0 0 0 i) 0 0 13
Guthrie 0 0 @ 0 0 0 ¢ S
Hami 1ton 0 0 0 0 0 0 0 9
Hardin 0 4] ] 0 0 0 0 S
Henry 0 0 0 0 0 0 0 1
Jasper 0 0 0 0 0 0 0 0
Jeffersom 0 0 1] 0 0 0 0 49
Kook uk 0 ] 0 [ 0 0 1] 78
Lee 0 n ¢ 0 n 0 0 3
Lucas ] 1] i) U 0 0 i 0
Mshaska 0 0 0 0 0 0 0 0
Marion 0 0 ¢ 0 0 0 0 0
Marshall 1] 0 0 0 0 ) 0 ]
Mion roe 0 ] 0 0 0 0 0 510
Muscatine 0 0 0 0 0 0 0 0



Table 6.

67

(Contd.)

1
sultor Content/ileating Valiwe (4 5/ Bhw L

Conl Ke~crves™ (1

Tons)

State County” 02l 42 U5 S o 210 280 Sie
lowa Pk 1 U I it & ) I} i
{Contd.) Sttt ( U It t i) 1] It 2
Story 1 I i n Jd 1 { 11
\'.\ Buren u U N] i i n ( !
W, «llo 1 0 I " 1" " 1
Wa-Ten 4 U 8] I il f U |
We ster d G 0 U il 0 1§ 41
Kansas Al hsan 0 Q M i 1} 1 2 1
B irhon J N il n o 58 9% 146
Br mm 1] L i ¥ 1 3 S E
G -rokee 0 0 u 0 1l f 98 I
Co.ley V] 0 1 Al i} i 2 1
€1 mford 0 0 i It Jd 117 n-° 117
Franklin 0 0 I 0 i\ b U ]
L+ avermort:: 0 0 ] 0 il 4 - 1
Lian 0 0 + " L 11} 174 bk
N« maha W) 0 o ' ! 1 1 -
- age O v l‘ u ' ] 0 "
hent ucky Ko 11 ] o g =2 18] 182 Lae e
voed U R 8 13 L 57 58 3t
Rreathitt 0 It 1 R1Es =04 -5 e -t
H.tler U 16 1° "3 o= 11 123 205
{.rter 0 u u a g 142 142 142
U ristian U - 2 9 13 15 15 25
Clay )] n o 4 18% 183 183 183
(. intan U i 1 2 - 5 2N
Urittenden 0 0 U 0 U 14 14 1
lhviess 0 1) r n i n Iy '
! monson 0 3 3 14 W 23 24 3
{ liott [y il 4 1° 25 pa'] 29 44
toovd 0 L J u 1535 1,118 1,118 1,118
vavsan U 1 1 4 o 6 b 11
Greenup 1} 5 S 20 W L7} 34 5"
I1.ncock 1] 1 1 4 4} = ? I
li.rlan 4 up SR (A 1,772 1,2 I |
thnderson Y 15" 143 a0 883 1,006 1.6 1,08°
Hpkins 1 0 J 1 i 24 i) A S
' .chson ) n ‘; a " 42 92 o2
1 hnson J J ¥ 1 18 182 182 18
k.ott U il i ol 1,40t 1.471 1,471 1,471
Kov \} i fl a b 100 100 QO
Laurel 0 0 1 U il b ¥ b
|. mrence 0 bt = 28 1} 4° 4" “8
loe u - 2 Ju 14 16 1” 28
leshe 0 53 3" 2% 345 393 h it hSa
letcher 0 0 By 185 =8l "81 "8l BRI
‘' Creary u u n G Y “u "9 184
V' Lean u bl 63 65 387 o 445 1]
“eoffin Y u i 13 31 i 31 3
‘lartin i u n 450 450 150 450 45¢
Yeni fee 0 [ 0 1 2 2 2 :
\ibrgan U 3 1 & 21 A 24 1n
Mhlenbery: 0 ] 0 0 0 42 44 11
thio 1] [\l 0 U 0 0 23 81!
msley 0 0 0 1 1 1 1 Y
Merry n 15" 15" 948 948 1,015 1,015 1,015
Pike 0 1,051 1,051 2,151 2,033 2,033 2,674 2,073
Powell 0 a 0 0 ) a o 1
Pulaski 0 n [\l a il 3o I So
Rockcast le n 2 & 8 11 13 1} 21
Union 0 0 o 0 0t o 0 1,570



Table 6.

08

(Contd.)

13
toal Reserves? (10 Tons)

¥
sul fur tontent/ileating Value (V $/10 BTU/Lb)

state Conty 021 . 050 063 100 .210 246 316
hentucky warren [V} 0 (] 0 U 0 0 1]
‘Contd. ) Wavne 0 - 2 - 10 12 2 20
webeter J 8] i V] 0 1] 0 1,572

shitley [\ J 0 ¢ 45 45 45 56

aolfe V] - 2 10 15 17 1?7 8

“ary}and \llegan: 0 0 0 Y 16 2 413 415
arrett Q [M] 0 H 386 rel S0 oM

“ichigmn Aav [\ 0 J 0 0 58 56 56
onesec 0 0 ) [\l i] 5 ? 7

luron J J ] 0 0 i} i) 0

Yag N v 0 \ 0 0 27 27 27

shiawassee J ] J 0 0 2 P 2

Twscola [\ \] 0 b] 1] 0 20 20

issouri (RETY 4 d 0 [ J 0 ] 0 0
\udrain 0 i] i} 0 0 ¢ 58 (1)

Bartan 0 0 0 0 0 0 0 1]

Hates V] i} U 1] 0 0 442 442

Hoonw ¢ U] 0 U 0 0 29 0

Laldwell 0 \] 0 0 0 0 14 14

Callaway 0 U 0 0 0 0 0 0

.arroll o 0 ] 0 0 B 21 2l

Cass 0 0 1] 0 0 1] 8 8

Jedar 0 0 0 0 0 1] 2 2

chariton 0 0 0 0 0 0 24 25

Clay 0 0 0 0 0 o 0 0

Dade 0 0 4] 0 0 0 bd b4

Javiess 0 0 H 0 0 0 0 0

unndy ¢ 0 0 0 0 0 3 3

Harrisan 0 0 v} 0 0 0 24 24

ilenry 0 0 0 0 0 0 0 0

doward Q 0 0 0 0 (V] 25 26

Jasper 0 ] 0 0 0 0 ? 7

trhnamn n n 0 0 0 0 0 0

Lafayette 0 0 0 Q 0 0 ] 0

Linn U 0 o i) 0 0 11 62

Livingstan 0 0 o 0 ] 0 T ’

Macan 0 0 0 0 0 i) 0 D

‘ereer 1] 0 0 0 1] 0 6l 64

‘inroe i) 0 0 0 a 0 | 4

\iont gome Y o 0 0 I} 0 1] 16 16

Nodaway 0 0 0 )] 1] 0 2 2

Pettis 1] 0 0 0 0 0 ) 4

Putnam 0 0 0 0 0 0 51 52

Ralls 1] 4] J i} 0 0 2 b

Randolph 0 0 0 0 1l 0 9 0

kay 0 0 0 0 0 0 Y 0

st. Clair 0 U [} i] 0 1] 0 0

saline V] 0 ] 1] 0 (\] .| 9

scot land 1 0 0 0 0 0 1 8

Sullivan 0 0 0 0 0 0 0 42

\emon 0 u 0 0 0 0 ¢ 15

Worth 0 0 u 0 0 0 2 2

Vontani Big llom 0 38,355 18,185 38,3585 38,355 18,355 38,355 18,355
Hlaine 0 18 18 18 18 18 14 18

Hroadwater v 4 4 ] 6 6 L 6

Carhon 0 0 1] (1] 0 735 7% 735

Cascade 0 1] i] 0 0 0 0 309

thoutcau ] { 0 v (i) 0 P 0
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Table 6. (Contd.)

. ————

. ¢
Coal Rosernes? () Tans )

sulfur wontent Mear g Aol 4 S/ Wil I

State Comnty” 92l U4 5 0635 L 100 200 240 300
\ont ma Quster ° 3,084 3,084 3,084 3,084 T,684 3,084 I,und
(ontd. ) Dawson ] "3l - 1,672 1,084 1,093 1,099 1,i°2
Fallon Al 102 107 116 148 150 150 150
terpus u U U 0 0 210 2i¢ 1)
uarfield U a4 Bl 133 1% 137 13" Gy
ulacier J il 18 25 25 23 2 25
Judith Ba~in ' 62 u5 RS 89 90 ) .y
McCone U Tdb 835 1,118 1,153 1,163 1,163 1,17
‘eayer U a U 1 1 i 1 i
\imselshell J U 3,407 3,407 1,467 3,467 3,407 I,
Powder River ¢ 27,813 27,8113 27,813 7,813 27,813 27,813 27,613
Mrairie U 0 0 U 200 20U 2u0 200
‘wchland \] J ] [\ B ¢ 876 87h L¢
looscvelt U 299 oy 4 4.0 430 430 131
Hosebud W I\ i 0 26,264 20,264 26,204 6,o0d
Sheridan 0 1] ] 434 154 454 454 454
Stillwater u 5 [} L] 8 § 8 &
Treasure v BrS u3l 1,008 1,288 1,300 1,300 1,344
Wibaux J 682 "o 973 Y88 967 997 1,060
Yellowstanhe J 403 123 574 583 568 588 500
New Mexico Coltax J 1,381 1,381 1,381 1,381 1,581 1,381 1,381
Linwoln J P T ki 2 = 7 -
kKinley u 4 34 34 Jod 3od 364 S04
Rio \rriba U a ] 0 8 ] 8 8
San.loval U 0 ] U J 52 2 52
San Juan 1] 0 0 2,545 2,545 2,545 2,545 2,545
Santa ke J 0 0 U 11 11 11 11
S0COrTro U 11 1 27 27 28 28 28
Valengia [V} 0 0 0 0 0 0 Y

North Cam:lmaCI - - - .
North Dakota Adass 0 0 \ 0 0 163 163 163
Billings 0 43 Sb St 515 1,068 1,U68 1,078
Rowman Q 0 U 0 o TRS 785 "85
Burke 18] U 0 D] 117 T 11° L™
Burleigh J J 0 ] 156 156 156 136
Ihv. de u ¢ 0 0 137 137 13° 13
I N 0 n 0 0 1,000 2,000 2,000
Gol len Valley d v 0 0 0 28 278 s
lrant 1 { 3 J a n 115 115
Het tinger U g [} N\l 0 JRe Y80 AU
Mdt nry 0 1 1 1 2 15 15 15
Mck nzie 0 q 0 0 0 813 825 825
Mel can 0 s Y o 1,009 1,009 1,000 1,009
Verer 0 v 0 a 1,986 1,386 1,980 1,986
\brton 0 & J 0 n 342 32 BN
Mount rail 0 ¢ 148 148 148 148 148 118
Miver 0 1l \ 0 0 629 620 629
Renville 0 i 0 0 i 8 8 &
Slope 0 a3 121 121 1,112 2,308 2,308 2,30
stark 0 v 0 0 0 1,275 1,275 1,25
Ward U 501 S 51 501 501 501 511
Williams 0 o 0 0 0 1,1%0 1,130 1,130
ohio Athens 0 ' 0 0 0 1,022 1,295 1,480
Belnont 0 " 0 o u \ 1,290 4,218
Carroll 0 : 0 0 0 298 298 T
Columbima 0 0 0 0 711 758 758
Coshocton 0 ¢ 0 0 0 0 0 27
Gallia 0 0 0 0 0 0 0 421
(ue msey 0 U 0 ¢ 0 1,131 1,151 1,13
Harrison n " ] 0 ] 14} 1,327 1,745



Table 6.

(Contd.)

4
Coal Reserves® (10 Tons}

3
Sul fur Content/Heating Valwe (¥ S/10 BTU/1b)

C

state Comtyb 021 42 .50 .063 . 100 .210 240 J3e
Mhiv Hocking 0 O U ] 0 215 22l |
tContd. ) Holmes 0 ] ¢ 0 0 0 68 8
Juchsan 0 0 0 ] 0 135 354 354
Jefferson H J 0 0 0 0 1,695 1,695
Lorain ) 0 Q 0 0 347 M7 147
Mananing 0 0 i 0 0 0 0 118
Meigs ) ¢ 0 0 ¢ 0 ] 486
\knroe 0 0 Q 0 0 100 228 Jod
\bryan 0 v 0 i} 0 222 222 222
Muskingun 0 0 1] 0 0] 0 0 J
Noble 0 0 ] 0 0 182 182 182
Perry 0 0 1 i} 0 39 911 a1t
Scioto 0 0 0 0 0 1 3 3
Stark 0 0 0 0 0 0 n 173
Tuscarawas 0 J 0 0 0 i 0 )
\inton 0 9 0 [y 0 135 135 15
washington 0 J 0 0 0 0 0 )
ane 0 Q 0 ] 0 1 3 1
Oklahoma Atoka ] 1 1 5 6 11 11 ]
Cudl 0 0 0 0 0 0 1 )
Craig 0 J 43 13 43 43 43 278
Haskell 0 0 0 a0 140 140 140 149
Latimre 0 0 0 0 0 84 84 4
Le Flore 0 0 0 1 208 116 316 315
‘Lyes 0 0 0 2 2 4 4 5
Mushogee 0 0 o 0 0 0 0 1
Aowata 0 6 6 25 2 56 56 T2
Uk fuskee 0 0 0 1 1 2 2 2
Okmulgee 0 0 0 0 0 125 125 12
Pittsbury 0 J 0 0 40 157 157 15
Roge rs 0 0 0 6 32 42 42 4.
Sequoy ah 0 9 9 9 9 g 9 '
Tulsa 0 0 4 0 0 0 2 1
Wagoner Q @ 4 1 4 L1 4 1
Oregon toos 0 1 1 1 1 2 2
Pennsyvlvania  \llegheny 0 0 140 440 410 902 902 90,
Ams trong v uJ o ) 0 645 664 1,18
Beaver 0 0 0 U £J a2 501 50
Redtord 0 i 0 0 l8 90 v0 9
Blair ] 0 U 2 2 2 19 1
Bradford 0 0 0 0 1 10 12 1
Butler 0 J g ) 9 519 an a7
Cambria 0 v o ] 06 1,517 1,518 1,51
Cane ron 1] 4] 0 U 1 10 12 1
Carban 0 0 2 2 11 88 93 9
Centre 0 0 0 0 0 230 230 2%
Clarian v 0 0 0 8 317 n7z 76
Clearfield 0 0 0 0 2.5 985 1,220 1,22
Clinton 0 ] { 0 0 19 44 !
Columbia 0 ] 4 4 20 149 173 18
Dauphin 0 0 7 8 iR 289 335 15
Elk ] ¢] 0 0 16 87 87 8
Fayette 0 0 0 ] 0 9749 1,078 1,07+
Fulton ] 0 0 0 1 9 10 1
{irvenc 0 0 0 n 0 5,178 6,597 6,59"
Hunt ingrlon J 0 0 u A2 36 3b 0
Indiana Q 0 v 0 448 1,042 1,747 1,74
Jefferson 1] 14 14 14 3.5 457 457 457
Lancaster 0 a 0 0 } 13 15 18
Lawrence 0 0 9 9 i8 154 415 44



Table 6.

71

(Contd.)

3 t
Coal Reserves® (107 Tons)

_oJSulfur Content/iteat ing Value (G 5/ lg_.'_it_l]lv/ﬁ v

state  couy? .021 .ua2 050 ¥ 00 210 24 316
Pennsylviiia  Lebanon g ! 3 8 19 243 30 3hd
1Contd. - Luzeme Q 1 12 13 b6 s 575 (3.}
Lycominy J il U J 1 10 11 e

Mckean 0 4] U 4] 0 0 ] 151

Mercer 1] 0 [t} U 1) i 0 1e5

Northumbe. Land V] 1 13 135 2 584 671 T2

Scauvlkil, U 4 8" 91 159 3,450 3,897 1,20

somerset U it} U S b 1,203 1,299 1,2

Sullivan 0 1] 1 Q 2 15 18 I

Tiopa i) | U J 0 19 19 3y

\unmgo 0 u u 0 0 u i 0

Washingta Q 1 J U 0 3,29 3,290 3,035

wime C i U J 0 2 2 <

We stmorel.ad 0 1] 0 0 100 765 65 )

south Dakota Corson 0 0 J J 0 L0 ) 3
liewey u U 0 a 1% 130 130 130

Harduing 0 0 0 0 148 2 2 227

Perkins 0 0 4] U 1] 40 a0 30

cicbacn 0 0 ¢ 0 1 1 1 1

Tennessec Aderson 0 0 0 55 ? 1o 133 133
Bledsoe 0 0 0 0 H 4 20 20

Cly 0 22 22 101 199 221 289 209

(Gester 0 0 a 8 3l 51 sl 51

Cuberland 0 1 1 b 13 22 27 30

Fentiess 0 a 0 0 n 50 50 50

Lrndy g 0 i} S 9 49 9 9

H.edlton 0 4] ] J 0 15 59 549

Mirion 1] 0 J it 42 42 45 15

Mergan 0 0 0 10 10 89 8y §9

hwertan t] 1] v} 0 0 1] 0 12

P1ckett U ] U U 0 0 0 i

Putnam o J Q J ] 0 0 o

Rhea 0 ] 0 u 13 13 13 13

Ro-ne n 9l f i 1 1 1 1

Scatt U il v J 46 51 Sb a3

S¢iuatchie 0 U d 8] 0 62l 02 62

Vil Buren 0 | u 1 0 18 18 18

White 0 0 i\ 2 5 8 10 11

Texas i lerson 0 J ] | 0 By 86 Bt
Ancelina D J i J 0 2u R\ 20

Ba-lor 0 W I\ il 0 200 Joa 2o

bexar 0 Al { It 0 62 [ b2

Bo e 0 J 0 B 0 SE 28 38

Brazos 0 J 0 ) 4 11 11 11

Burleson i) J 0 I} 0 1t 16 1o

Caldwell 0] Q 0 it o 152 152 152

Carg O ] \l " % 3 2 an

Cis 0 0 0 1] 1] i 2 T

(hurokee U 0 0 { 1] 14 Y] a4

Favette 0 0 0 0 0 108 108 108

Franklin 1] 0 0 0 0 12 12 12

Freestone 0 ) ] [\ 0 10! 102 1o

Grege 0 ] 0 U 0 16 1o 16

Grimes 0 u 1] t 0 51 51 31

Harrison 0 0 0 0 ¢ 123 124 124

Henderson 0 J 0 0 ] 151 151 151

Hous tan 0 J 0 Y 0 ug 68 vs

Lee 0 0 0 T t] 25 25 i

Lean 0 0 0 ! 0 ug 8 98
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Table 6. (Contd.)

6
Coal Reserves” {10 Tans)

3
Sulfur Content/Heating Value {4 5/10 BTU/1b)

State comey? 021 042 05y .063° L 100 .210 .246 . 316
lexas siadisan J J 0 U o 30 30 W
(Contd.) ‘arion u ] U U 0 44 44 44
ME lam i 0 1] 0 i} 418 418 418
‘orris J 0 0 Q 0 22 22 2
sacogdocies U U U] Q 0 18 18 18
lManola J 0 1] J 0 140 149 140
Rains U 0 0 1 Q 14 14 14
obe rtson u ] 0 ] 0 112 112 112
Qush U U 0 0 g 166 166 166
Shelby 0 U 0 0 0 74 i 74
Titus U 0 0 J [ 146 136 146
Trinity 0 n g g 0 24 ’4 R
Van Zandt U] U 0 J J 277 T i
Walker 0 ] U 0 0 » 32 32
washington 0 0 ¢ 0 0 22 22 2
WOO 0 0 0 0 ] 133 133 133
Utah Carbon 1] U 0 To7 77 767 767 767
Emery 0 87 R7 B7 87 87 7 B?
varfield 1] 0 0 0 1,035 1,035 1,035 1,035
[ron 1] 4 4 4 4 s 13 )
Kane 0 0 0 0 1] 1,914 1,914 1,914
Sevier 1] 0 0 0 0 152 152 152
Uintah 0 1 1] i X 4n n 40
Wavne 0 3 1l 1 2 41 11 41
\irginia Buchanan 5 lou 312 808 1,077 1,077 1,077 1,077
Dickensan Q 0 458 577 577 579 579 579
Lee 1] 33 35 it 69 251 231 P |
Montgame ry 1] 0 1] B} 73 13 73 73
tulaski u 21 31 46 60 65 65 65
Hussell [ 318 351 351 456 456 4506 456
Scott J 14 22 2 4] 45 45 45
Tazewell 0 151 183 183 215 215 215 215
wlse 0 374 465 566 2 o 910 910
Wwashingtan King 0 47 53 88 88 88 L] 88
Kittitas 4] hd 64 bd 64 64 64 64
Low:s 2 u 0 0 1,373 1,473 1,473 1,473
Prevce U 11 11 1t 54 65 6s 65
Thurston U 0 4] t ] 194 194 i04
what com V] 0 ) "0 70 70 7 g
west Virgin.o  Barhbour J v 0 ] 0 645 1,077 1,077
Boone 0 ) 875 1,380 2,074 2,448 2,448 2,448
Braxton D} i ] (t ] 568 S68 568
Brooke U 0 0 0 0 201 201 201
Cabell v 4 b 10 2 19 0 2
Calhon 0 1 1 2 2 4 4 4
Clay v hi2 L] 643 643 843 843 843
Noddridge 0 a0 6b 109 138 205 218 239
Fayette ] 222 “87 1,169 1,069 1,01 1,071 1,071
tilmer 0 i} 0 G U 169 109 169
Grant 0 0 0 1} 1) 283 283 283
Crecnbricr V] 0 [ 190 ) We 309 109
ook 0 23 38 63 79 118 125 137
Harrison U 0 0 ] U 0 444 449
Kenawha U 26 221 1,071 1,481 1,084 1,684 1,084
lowis n 0 0 0 0 63 8.9 819
l.Lwoln J 72 117 195 246 w7 388 426
logan o 867 857 1,203 2,593 LAY }, 08 3, oM
clowe]) 0 845 P t,l1ly 1,238 1,35 1,238 1,23



Table 6.

(Contd.)

3
Coal feservesd {10 Tons)

3
Sulfur Content/Heating Value % S/10 BTU/lb)

State Cou ty” .02l 042 050 063 .10y 210 286 31t
A2t Vircinia Mar an 0 0 i 0 0 1,381 1,381 1,381
{Contd. ) Mar hall ¢ U 0 0 0 0 0} 3,045
Mas n 0 o} ] u i} 0 0 119
Mer er [¥] 26 63 63 63 63 63 63
Min ‘ral G i} 126 176 238 235 235 235
Min 0 4 1,002 1,073 1,163 2,332 2,332 2,332 2,332
M@ ngalia U 0 J 0 0 3,150 3,150 3,150
Nic. .olas 0 93 386 1,468 1,628 1,671 1,671 1,671
Ohi - v} i} 0 0 ] 0 0 114
Po¢ hontas 0 1} 16 164 164 164 164 it
Pre ton 0 0 J 0 0 981 881 38}
Put:.am 0 0 i 0 J 0 148 148
Ral-igh 0 0 1,095 1,667 1,785 1,995 1,983 1,395
Ran.olph 0 613 613 745 856 812 72 872
Roat.e U 4 b 10 13 20 21 23
S rs 0 1 : 4 5 8 8 G
Tay lor \] 0 0 J 0 412 412 412
Tucker 0 0 1] 38 130 130 130 13
Ty ler U 13 21 a5 44 66 70 7
Ipshur g v} U 0 0 683 978 378
Wayne U 79 128 213 08 401 425 60
Webster )] 1,045 1,381 1,381 1,381 1,381 1,381 1,381
Wet:cl U 138 224 372 469 T00 741 514
Woung 0 962 1,162 1,641 1,686 1,748 1,748 1,748
ayoming Albny 0 U g 0 v 81 B1 8l
Big tiom 0 ] Q 0 0 0 3 3
Cambe Ll 0 13,4901 13,901 13,901 33,005 33,605 13,605 33,605
Caron 0 0 i 2,223 2,223 2,223 2,223 2,223
Conwerse 0 0 0 1,6% 1,6% 1,6% 1,634 1,63
Cro ok 0 It} U 2 0 ¢ 0 3]
Fre vnt 0 ¢ 0 52 52 52 52 52
lint -prings v ~5 6l 68 o8 68 68 68
Joh .~on 0 G U 0 2,24y 3,327 3,327 3,327
Lin:oln 0 1,58~ 1,554 1,356 1,556 1,556 1,556 1,550
Nat . na U n i 35 35 35 35 35
Par- 0 0 U 29 29 29 29 2u
she -idan 0 5,011 011 5,226 5,226 5,282 5,282 5,282
SWe twater 0 0 0 ) 4,741 4,741 1,74 4,741
Uin*® 0 N U 1] 0 62~ 627 [
Was .kie 0 ] 0 0 12 12 12 12
Wey: [t} g ] 0 o 0 G 0

“ntries 1adicate woserves with §/H ratio les: than o equal to the indicated value and hence are amulative

inoany row,

b

nly those countie~ cantaining coal reserves are listod,

Capets 1. .0ral New <ource Performance Standards (NSPS” without flue gas desulfurization,

3
dToru‘. 1osarves s thatham and Lee comnties less than 32 x 10 Tons. No analvsis available.
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Table 7. Counties with Coal Reserves that Failed to Pass
Air Quality Screens

Air Quality Screens
Measured a.b
d Concentration®*

AQMA TSP SOz

State Count)'c UA

Alabama Blount
Cullman
DeKalb
Jackson
Jefferson
Shelby
St. Clair
Tuscaloosa
Walker X

- - -

> mhnLn
o
(a]
(w]

-

Arkansas Clark
Quachita
Pope
Pulaski
Saline
Sebastian

-

BRI e s B b

-

Po S

-

> o o
o
wLonunninn Cn.‘E.DUJU)U'JU)U):P

Colorado Adams
Arapahoe
Boulder
Delta
Douglas
El Paso
Fremont £
Garfield
Huerfano
Jefferson X X
Las Animas £
Mesa xf
Moffat X
Montrose
Pitkin £
Rio Blanco X
Routt £
Weld X

- w w w

o e g -~ -
e P

-

- w W w w w w

o hninininnnunnnnn

Il1linois Bureau
Jackson
Kankakee
Knox
Lake X
Macon X
Madison
Menard
Monroc X

nunwmr nGainnnn
'

> <K
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Table 7. (Contd.}
Air Quality Screcens
Measured 1D
Concentration™’
State County® uad agquad TS0
Y MA 2
Illinois Peoria X X S,A acc
(Contd.) Putnam S -
Rock Island X 5,A -
Sangamon X S =
St. Clair X 5,A -
Tazewell X X S .
Will X X S,A ace
Woodford x° X - -
Indiana Dubois S,A acc
Knox 5,A acc
Parke S -
Vanderburgh X X S acc
Vigo X S,A ace
Iowa Hamilton S -
Keokuk S =
Lee S,A S
Marshall S,A 5
Polk X X S,A acc
Scott X X S,A acc
Story S acc
Webster S -
Kansas Atchison S,A ace
Cherckee S,A acce
Cowley S,A ace
Leavenwor th S,A ace
Linn 5,A ace
Kentucky Boyd X S,A ace
Christian S acc
Daviess X S,A ace
Floyd S ace
Greenup X S,A a4cc
Hancock S,A acc
Henderson X 5,A S
Hopkins S ace
Knox S,A acc
Laurel S acc
Lawrence 5,A ace
Muhlenberg S,A ace
Ohio S acg
Pike S,A acg
Pulaski S ace
Warren S,A acc
Whitley S,A ace
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Table 7. (Contd.)

Air Quality Screens

Measured
c d a Concentration™’
State County UA AQMA TSP 80,

Maryland Alleghany X
Garrett X

A S
sA S
A acc
JA acc
C acc

Michigan Bay
Genessee
Saginaw

Pl

Missouri Adair
Audrain
Boone X
Callaway
Cass X X
Clay X X
Jasper
Nodaway
Ralls
Ray

5%
1

Montana Cascade X
Custer X
Richland
Yellowstone X

-

New Mexico McKinley
San Juan
Santa Fe X
Socorro
Valencia

- -

-

> b mEmm B>
8
(@}

North Dakota Burleigh
Morton
Stark
Ward
Williams

Ohio Belmont
Columbiana
Jefferson
Lorain
Mahoning
Monroe
Scioto
Stark
Wayne

Pl G et -~
S eL:hhh
.

-

-
> >

- P i

thnmnnnnnunnn ininhhinln nnnnn thunhntn innlhnn ininnwn

bmmmggmmm
an

P
(e
0
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Table 7. (Contd.)

Air Quality Screens
“Measured 5 Ty
d Concentration™’
AQMA TSP S0.

State CountyC UA

Oklahoma LeFlore X
Mayes
Muskogee
Olmulgee
Rogers
Seqoyah
Tulsa
Wagoner

><m><

‘ nnwnunnn
= =
g
g

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

-

-

< A
T 3w

i ] b o P ~ -
- I » w» w»
b I
]

ke ta Tk
5¢

Tennessee Anderson
Hamilton
Roane

acc
acc
acc

nuw L n tnununnn mnmnnnnn

5
0

Texas Bexar
Bowie
Brazos

wn

acc

]
4]
=

)

Virginia Pulaski S,A acc
Russell S acc
Tazewell acc
Wise acce

S

S,A
Washington King X S,A acc
Kittitas S -
Pierce X S acc
Thurston S
Whatcom S
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Table 7. (Contd.)

Air Quality Screens L
Measured

" d d Coru:ent:rationa’b
State County UA AQMA TSP S0,
West Virginia  Brooke X S,A S,A
Cabell X 5 =
Fayette S,A -
Hancock X S,A S,A
Harrison S =
Kanawha X S,A 8
Marion S,A =
Marshall X S,A S,A
Ohio )(e S,A 5
Putnam X S,A acc
Wayne X S -
Wyoming Albany 5,A =
Natrona S,A acc

%Based on highest reading for the county in EPA's Storage and Retrieval of
Aerometric data (SARCAD) system for the most recent data year between 1972
and 1974, Short-term concentrations are estimated from annual suwmary
statistics using Larsen's methods.

bA: annual violation
S: short-term violation
acc: No indications of vieclations 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.

eCount:y within 3-4 miles of major urban core of a defined Urpanized Area but
not itself within the area.

f . : ‘ g
Speg.lal case AQMAs designated in expectation of large energy-related develop-
ments.
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Counties with Coal Reserves Passing Preliminary Screens

State County State County
Alahama Barbour I1linois Franklin
Choctaw (Contd.) Gallatin
Coffee Greere
Crenshaw Grundy
Dale Hamilton
Fayette Hancock
Marion Henry
Marengo Jefferson
Pike Jersey
Sumter Lawrence
Wilcox Livingston
Logan
Arizona Apache McDonough
Conconino McLean
Navajo Macoupin
Marion
Arkansas Bradley Mercer
Calhoun Montgomery
Cleveland Morgan
Crawford Moultrie
Dallas Perry
Franklin Randolph
Grant Saline
Greene Schuyler
Hot Spring Scott
Johnson Shelby
Logan Stark
Nevada Vermilion
Poinsett Wabash
Warren
Colorado Elbert a Washington
Montezuma Wayne
White
Illinois Adams Williamson
Bond
Brown Indiana Clay
Calhoun Daviess
Cass Fountain
Christian Gibson
Clark Greene
Clinton Martin
Coles Owen
Crawford Pike
Cumberland Posey
Douglas Spencer
Edgar Sullivan
Edwards Vermillion
Fayette Warrick

Fulton
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Table 8. (Contd.)

State County State County
Iowa Appanoose Michigan Huron
Boone Shiawassee
Cass Tuscola
Dallas
Davis Missouri Barton
Decatur Bates
Greene Caldwell
Guthrie Carroll
Hardin Chariton
Henry Cedar
Jasper Dade
Jefferson Daviess
Lucas Grundy
Mahaska Harrison
Marion Henry
Monroe Howard
Muscatine Johnson
Van Buren Lafayette
Wapello Linn
Warren Livingston
Kansas Bourbon Macon
Brown Mercer
Crawford Monroe
Franklin Montgomery
Nemaha Pettis
Osage Putnam
Randolph
Kentucky Bell Saline
Breathitt Scotland
Butler St, Clair
Carter Sullivan
Clay Vernon
Clinton Worth
Crittenden
Edmonson Montana Big Horn
Elliot Blaine
Grayson Carbon
Harlan Chouteau
Johnson Dawson
Knott Fallon
Leslie Fergus
Letcher Garfield
Magoffin Glacier
Martin Judith Basin
McLean Meagher
Morgan McCone
Owsley Musselshell
Perry Powder River
Union Prairie
Wayne Roosevelt
Webster Rosebud

Wolfe
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Table 8. (Contd.)

State County State County
Montana Sheridan Oklahoma Craig
{Contd.) Stillwater (Contd. ) Haskell

Treasure Latimer
Wibaux Nowata
Okfuskee
New Mexico Colfax Pittsburg
Lincoln
Rio Arriba Pennsylvania Armstrong
Sandoval Bedford
Bradford
North Carolina Chatham Butler
Lee . Cameron
Carbon
North Dakota Adams Centre
Billings Clearfield
Bowman Clinton
Burke Columbia
Divide Elk
Dunn Ful ton
Golden Valley Greene
Grant Huntingdon
Hettinger Jefferson
McKenzie Lebanon
McLean Mercer
Mercer McKean
Mountrail Northumberland
Oliver Schuylkill
Renville Sullivan
Slope Tioga
Venango
Ohio Athens Wayne
Carroll
Coshocton South Dakota Corson
Gallia Dewey
Guernsey Harding
Harrison Perkins
Hocking Zeibach
Holmes
Jackson Tennessee Bled-oe
Meigs Clay
Morgan Chester
Muskingum Cumberland
Noble Fentress
Perry Grundy
Tuscarawas Marion
Morgan
Oklahoma Atoka Overton
Coal Pickett
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Table 8. (Contd.)}

State County State County
Tennessee Putnam Virginia Buchanan
(Contd.) Rhea Dickenson

Scott Lee
Sequatchie Scott
Van Buren
White Washington Lewis
Texas Anderson West Virginia Barbour
Baylor Boone
Burleson Braxton
Caldwell Calhoun
Camp Clav
Cass Doddridge
Cherokee Gilmer
Fayette Grant
Franklin Grecnbrier
Freestone Lewis
Gregg Lincoln
Grimes Logan
Harrison McDowell
Henderson Mason
Houston Mercer
Lee Mineral
Leon Mingo
Madison Monongalia
Marion Nicholas
Milam Preston
Morris Raleigh
Nacogdoches Randolph
Panola Roane
Rains Summers
Robertson Taylor
Rusk Tyler
Titus Upshur
Trinity Webster
Van Zandt Wetzel
Walker Wyoming
Washington
Wood Wyoming Big Horn
Campbell
Utah Carbon Carbon
Emery Converse
Garfield Crook
Iron Fremont
Kane Hot Springs
Uintah Johnson
Wayne Lincoln
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Table 8. (Contd.)

State County State County
KWyoming Park
IContd. ) Sheridan
Sweetwater
Uinta
Washakie

Weston




Table 9. Counties Most Likely to Provide Suitable FEC Sites

50, Removal lLfficiency (%)

FeC Meeting LPAY scnate
Class II Increment FEC Meeting NAAQS (LEPA Class III) and NSPS

5,000 Mwe 5,000 ‘We 10,000 Mye 10,000 Mwe

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

State Conmry® 0 B n 80 v 50 0 80 v 8U 0 80 " £0 o 80

Alabaaa Choctaw
Fayette
irengo
Marion
Wilcox

X X

X X

e
e et
PE P o |
Eo i A ]

Arkansas Franklin
Logan

Colorado Elbert

Eed

o

[1linois Cass
Clark
Coles
Crawford

A o
ot g
>

Fayette
Franklin X
Fultan

Gallatin

Grundy

Hami 1ton X
Jeffersan X
Lawtence
Livingston
Marshall
Mclean
Morgan
Moultrie
Perry
Randoiph
Shelby
Vermilion
Wabash

Ee] 2

b

e A P e e
o
tad

WD g e e Lo e D D A D
y
F
-

Pl

havne
White
Williamson

P T -

Tndiana Clay
Daviess
Gibson

S et e e e D D S A DK T G DD R et e e e e e e DeC G D e e e e T R R
20 e e e e G e G el e e e e Sl el e et e e e D DR A e e e e e e e D

Fod e
e 24 g 30 e
e e T e e, et

Ee
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Table 9. (Contd.)

Sooosemoval brticiency ()

FIiC Meeting 1PA/Scnate
Class 11 Increment FEC Meeting NAAQS (EPA Class III) and NSPS
‘s, b e el gt 20,000 Mwe
Basic Center Spread-out Center Basic Center Spread-out Center Basic (enter Spread-out Center Basic Center Spread-ocut Center
Cpatn o2 P on m an . - W
Indiana Grecne X X X X X X
(Comtd.) Pike X X X X X
£ ¥ Y 0 t \ A \ 3
Sullivan X X b X X X X X X X
Vermillion X X X X X X
wWarrick X X X X X X X X X
oW Momfoe A X X
Kansax Bourbon X X X
Crawfnrd X ¥ v
Kentucky Bell X X X X X X X X X X X X
Breathitt X X X X X X X X X X X
Repr 1o X X X
Carter X X
Clay X X X X X X X X X X X
Harlan X X X X X X X X X X A N
Johnson X X X X X X X
Knott X i X X X X X X X X X X
Le<lic X X X v X X X X X X X ¥
Letcher X X X X X X X X X X X X X
Magoffin X X X X X X X A X X X
Martin X X X X X X X X X X X
Mclecan X X X X X X X Y X X N
Morgan X X ¥ x
Perry X A X X X X X X X X X X
Union X X X
Wehster X X X
Hissourt Hates A 3
vernon X X
ntan.)
o Big Hom X X X < X X X X X X X X X X
ryrhan Y X X X
[rwson N ' X 5 X N & ;
Fallon X X X X X i t X X
McCone X X X X X )
Mussetshell \ X X X X X X , X N X b X X
Powder Piver v r X X X X X ¥ s X X X 3 \
Praine 1 b X A N X 3 X 3 X %
Rewytae 11 X X Y ) X LY \ x
' \ \ \ \ X
Hov-chnd X ¥ X )
Trea ane ¥ 1 ¥ X X bt X hY \ b b A b
Y 8 y N X X X A A 1 * X X

a8



Table 9. (Contd.)

50, Removal Lificiency (%)

FEC Meeting EPA/Senate
Class Il Increment FEC Meeting NAAQS (EPA Class 111} and NSPS

5,000 M 5,000 M 12,000 Myve 20,000 Mwe

Easic Center Spread-out Center Basic (enter Spread-out Center Basic Center Spread-out Center Basic Center Spread-out Center

4 0 8u v 80 0 B0 0 ] U BU 0 8L 0 50 0 80

Stake County

New Mcxico Colfax X X X X X X X X
X

Sandoval X

ot
£
P
-
E
>

>

North Dakota Billings
Bowman
Divide
Dunn
Golden Valley
Hettinger
McKkenzie
McLean
Mercer
Oliver
Slope

E] bttt o] S
L R
F o B
e g e e e e e e
o
-
-

et L.
e et

Chio Athens
Carroll
Coshocton
Gallia
Guernsey
Harrison
Hocking
Holmes
Jackson
Meigs
Morgan
Nobie
Perry

Oklahoma Haskell
Latimer

o e o
e b >

R B g S s i ]
WG D g e e PG 0 el e

e e
O e
e

g -

Permsylvania  Armstrong
Bedford
Rurler
varbon
Centre
Clearfield
Clinton
Coilubia
Elk
Greene

Lo o
T3

PO 0 el e -
ol et DeC Dk DG B D e B e D Det EE R P B o o

P e e e el e e e e o
T e G b D It e el
LR i A

o

o8



Table 9. (Contd.)}

S0; Removal [Ificiency (%)

FEC Meetire FPY/Sennte
Class Iy incaoran? FEC Meetiog NAMIS 0PN U lass Lily and SaPS

5,000 Mve 5,000 Mwe 10,000 Mwe 20,000 Mpe

Basic Center Spread-out Center Basic Center Sprcad-out Certer  basic Center Spread-vut Center Basic Center Spread-out Center

State Countyv? n 80 n 50 0 30 0 80 0 80 0 80 0 11} ¢ B0

Pennsylvania Jefferson X X
(Contd. ) Lebanon X X
Mercer
Northumber land
Schuylkill
VYenango

g

X
X

b d
o e e el

X X
X X

P
e e L e et

-

fentiessev MUT it

b

Texas Robertson

L (RS BPE v ¥

Garfield
Kane

ko]

Vireinia Buchanan
Dickenson
Lee

Scott

e e -
-

e
P
P TR
-t
P
et e
e
o

A

e D
Fed e W o et Ed

Washington Lewis X

-
-
>
b3

West Virginia Barbour
Boone
Braxton
Th
Doddridpe
Gilmer
Grant
Orrenkhrinr
Lewis
Linvoln

an
Mciowel ]
Mercer
Minerai
Mingo
Monongalia
Nichclas
Preston
Ralcich

>
=

P

» e
-
-
b 3

e e S

s

E S
Lt
o e
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-
e
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Table 9. (Contd.)}

MYy Roemoval tilicienvy (1)

R Mevt g FPA wmate

Class 1] Ir.rement ML Mecting SNAAQS (EPA Class 11D an? S8
S.0000 Ry 3,600 "t 1,00 Ve 2U,U00 ‘e
Favie tenter Spread aut donter Fasic Conter “proad aut Center Raste (ent o1 read out Center Fanae uatitor Sptead sl caited
e Coumty” 0 a0 s o "g 0 o o 8C ¢ 80 v "o 0 8o
Bt Virgernias  Randolph 1 X ] |\ X A | § X X 1 A A 4 x
Tavlar 4 X h § X X  §
Tvier X X X X b § x X X  §
4 X K ) § X X 1 ) ¢
whster 1 X X X X X 3 1.8 X X L} . § X X
et zel X 4 X X X x 1 X X X
Wychis o 1 9 X K X  §  § X  § X X X L X X
Byomng mll | § X X X  § X X X X X X X X X
) ¢ X X X x X X X
Comv=rie X X X X X X X X
JSoldyreon X X 4 X ) ¢ X X b §
L.acoln X  §  § X X 4 L X X X X
“heriden ¢ X X X X X X ¥ X X X X ¥ \
Serehater X X X X X X X ) §
Uinta X X X X

Oaly coumtics providing potential sites are listed.

-

i id
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Table 11. Allowmable Air Quality Increments linder PSD Altcrpatives

Allowmable Air Quality Increment {ug/m’)

-_'-_-_l_--“-(—‘l-ac.: -Id - Class I Class 111
Averaging o m‘\-‘ o ‘-;'mtc' llou.rc IPAA - ;);.‘Tl:lll‘ I-iuu.\(' I.P;\- brq.-‘r;.nrtc ) l_io_u.sc
Fol lutant Time Regulation Proposal Fropusal Kuegulat ion Froperal Froqomal Kepalatgon Iropnsa)l Propo-al
®, Awm oz I PP T T 0 0 a3 s
24 - hour 3 3 fed luy H ] s a 183
3 hour 23 25 26.0 RLY) Tuo 3.5 1300 a 650
™=F Anmal $ 5 7.5 v v i "5 a 8
24 -hour 10 o 1.0 8 (] 30 38 150 a 75

8o Class 111 an Serate jrogosal .
Note: Based om Septamber 1975, congressional discussion drafts as shown in Ref. 1°, p. 5.

(1
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Table 12, oal wality wqairaasnts o tiaa Motany
i
EPA/Senate Class i1 .acrement”

. —— . e ——

s/t (3 S/10% BTU/Lb)

Flue Gas Desulrurization i fficiency

Basic Center

Spread-out Center

Zapacity (Mee) 0% 804 0% 801
5,00 023,115 054 270
10,00 012 .058 027 . 135
20,00 Lo LJ29 014 .'168

‘Coal \umnt ty requirements arc the same as given on iable I.
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Ageecarant 0, ‘mergy Faewe o, Jtepont Do loerple cocoe Doty
Faotl.:ties, A.tional Science Foundation churt NSE TS ;nu. 2 \ob..
pp. 1S-1 to i5-29, 1/2-53 to 1/2-226, und -1 to 7-21 (1975,. (Heturrne
to as ASF ch-:-t.)

IEID., pp. 1,296 to 1/.-100,
Albert E. Smith, Thomas [}. wolske, and uchara R, daradle, 0 oo,

ard Alr Qual':, Limitationg om Foaeiliei wled inerg, Senteme: Dntoris

Repor:, unpublished infocrmation (1975).
NSF Foromt, . oit., pp. 1/2-100, 1/2-109, 1/2-170, and 1/2- .87

Comptil .tlom . " Atr F lutan: Emicalow :otors, 2d od., 5. LA Publaca
tion Mo, AP-- . Alr Moilution Tochnicul Iaformation Jenter, wseards
Triangle Park, N.C. [1975),

’SF }-—'.:Jn. t . 01:3.

The boundarics of these national ablic land: were taaci trom saups roe-
videc by the Nuclear Rogulatory ( smussion, Office of Swvial Stadies,
7738 014 Geor,ctown Road, Bethesca, M J0U14,

VoS, . news | Populat on: 1800, lwber 7 Innatitors, UL, Ovpartment
of Comerce, Huresu of the Censwe, U.S. (30, hashington. DU, 2040,
Final lsport:. PC(1)-A-3 Ala. to C(l)-A52 Wyo.

Comt, md C. Data hox [271, L.5, Department of Coma roe, .urcau ot
the Ceraus, | .. GPO. lashington, D.C. 20402

Maint- pwoe . Nation: A=zian? A 'r qaali'. Jtaniicra 0 Ukk 30, 01K
18720, \pril 1, 1975 ¢t seyq. (oimections to the lode: .| Rep.ster (st
ings of AQR: wave rwcently been ublishad., ke wad . 18t o gevgraiiag
locations obt.. .ned i .. private commmication from [k .  Saw ez, Stand:
ards (mplemett «tion lir.nch, U.S. .nvirommental Protev:: o Agexy, Kescard
Triangle Parl, N.C. .°711.

! [ 13 7T .S‘u-r. gy of &t S lomEyTatiy . 4 ldn BesTe L eelte o ETa Gy
Voue [l - .. hnioal . u, or: waLwnt, :ncn._ and £. 1ronment al \\-t(‘h:-
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